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Atm: Appeal Reviewing Officer

1400 Independence Ave., SW EMC-LEAP
Mailstop 1104

Washington, DC 20250

Electronic Submission via e-mail: appeals-chief@fs.fed.us; via fax: 202-649-1172

Re: Notice of appeal filed pursuant to Optional Appeal procedures, 36 CFR 219.17()(3) (2012
planning rule) and 36 CFR 219.35, Appendix A (2000 planning rule, as amended July 2010):
Failure to ¢comply with National Environmental Policy Act requirements to evaluate the
environmental impacts to the Arizona Game and Fish Department and the public and to
discuss possible conflicts with Arizona Game and Fish Department objectives in its plans
and policies resulting from new wilderness recommendations within the Prescott National
Forest Land and Resource Management Plan Final Envirommental Impact Statement (MB-
R3-09-05, signed May 5, 2015 by Regional Forester Calvin Joyner)

Appellant’s Name and Address:

The Arizona Game and Fish Departinent
5000 West Carefres Highway

Phoenix, AZ 85086-5000

623-92-3000

Dear Appeal Reviewing Officer:

The Arizona Game and Fish Department (Departrment) appreciated the opportunity to have
worked closely with the Prescott National Forest (PNF) throughout the development of the PNF
Land and Resource Management Plan (LRMP) and associated Final Environmental Impact
Statement (FEIS). Regrettably, critical issues raised by the Department during the process have
not been adequately addressed, fully disclosed, and/or analyzed. The FEIS fails to include, per
Council on Environmental Quality (CEQ) regulations at 40 C.ER. § 1502.16, § 1503.4, angd §
1502.13 (below), an analysis of direct and indirect effects, possible conflicts between the
proposed wilderness recommendations in the PNF LRMP and the objectives of state and local
land use plans, policies and controls, a response to the Department’s comments, and establish a
purpose and need consistent with the selected alternative for recommended wilderness areas.

AN EQUAL DPPORTUNITY REASGNABLE ACEOMMODATIONS AGENCY
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1502.16 Environmental consequences.

This section forms the scientific and analytic basis for the comparisons under Sec, 1502.14. It
shall consolidate the discussions of those elements required by sections 102(2)(C)(i), (it), (iv),
and (v) of NEPA which are within the scope of the statement and as much of section
102(2)(C)(iii) as is necessary 1o support the comparisons. The discussion will include the
environmental impacts of the alternatives including the proposed action, any adverse
environmental effacts which cannot be avoided should the proposal be implemented, the
relationship between short-term uses of man's environment and the maintenance and
enhancement of long-term productivity, and any irreversible or irretrievable commirments of
resources which would be involved in the proposal should it be implemented. This section should
not duplicate discussions in Sec, 1502.14. It shall include discussions of*

(a) Direct effects and their significance (Sec. 1508.8).
(b) Indirect effects and their significance (Sec. 1508.8).

(c) Possible conflicts between the proposed action and the objectives of Federal,
regional, State, and local (and in the case of a reservation, Indian tribe) land use plans,
policies and controls for the area concerned. (See Sec, 1506.2(d).)

1503.4 Response to comments.

(a) An agency preparing a final environmental impact statement shall assess and consider
comments both individually and collectively, and shall respond by one or more of the means
listed below, stating its response in the final statement. Possible responses are to: (1) Modify
alternatives including the proposed action. (2) Develop and evaluate alternatives not previously
given serious consideration by the agency. (3) Supplement, improve, or modify its analyses. (4)
Make factual corrections. (5) Explain why the comments do not warram further agency
response, citing the sources, authorities, or reasons which support the agency's position and, if
appropriate, indicate those circumstances which would trigger agency reappraisal or further
response. (b) All subsiantive comments received on the draft statement (or summaries thereof
where the response has been exceptionally voluminous), should be attached to the final statement
whether or not the comment is thought to merit individual discussion by the agency in the text of
the statement. (c) If changes in response te comments are minor and are confined to the
responses described in paragraphs (a)(4) and (5) of this section, agencies may write them on
errata sheets and attach them to the statement instead of rewriting the draft statement. In such
cases only the comments, the responses, and the changes and not the final statement need be
circulated (§1502.19). The entire decument with a new cover sheet shall be filed as the final
statement (§1506.9),

1502.13 Purpose and need.
The statement shall briefly specify the underlying purpose and need to which the agency is
responding in proposing the alternatives including the proposed action.
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Specifically, the FEIS fails to discuss pertinent information provided by the Department that the
DETS does not adequately establish a purpose and need as required by CEQ regulations at 40
CE.R. § 1502.13 for additional wilderness designations (including requests to analyze and
include existing percentage of special designations vs. lands that remain in full multi-use stams
statewide), nor does the FEIS apalyze impacts to the Department’s ability to manage trust
wildlife resources, as requested in the Department’s November 28, 2012 cormment letters to PNF
(attached), submitted in response to Draft IV of the PNF LRMP Draft EIS. The Department also

- raised concerns questioning the need for additional wilderness areas within the Department’s
May 26, 2011 comment Jetter (attached), suggesting a level of protection which maintains
wildlife values, but allows flexibility in management as a better strategy for the management of
public lands. The FEIS does not identify the potential economic impacts or conflicts with
existing state plans to camry out wildlife management goals and objectives including: the
Arizona Game and Fish Department's State Wildlife Action Plan; Wildlife 20/20 Strategic
Action Plan; Management Focus Arca Plan: Units 174, 17B, 19A and 19B; Management Focus
Area Plan: Units 6B, 8 and Camp Navajo; Management Focus Area Plan: Unit 208;
Mapagement Focus Area Plan: Unit 21; and the Central Arizona Grassland Conservation
Strategy (attached). Conservation of wildlife resources upon all lands within Arizona is the trust
responsibility of the Arizona Game and Fish Department, and requires active management of
wildlife and habitat resources to ensure that these resources are conserved for present and future
generations.

Additionally, the FEIS does not respond to the Department’s comments as required by 40 CF.R,
§ 1503.4 that the DEIS had not discussed the impacts to the Department or the conflicts with
Department plans and policies from the proposed recommendation for wilderness designation.

Federal lands comprise 42% of Arizona's lands, of which more than 43% have special land use
designations, with significant restrictions relating to the public’s ability to recreate and the
Department’s ability to fulfill its trust responsibilities for wildlife management. Currently, 77%
of Arizona lands harbor restrictions on public access and recreation through ownership (private,
state, and tribal) or federal special land use designations, leaving only 23% free of restrictions
and open for public use.

Currently, 4.5 million acres in Arizona alrcady have a wilderness designation. With an
additional 5.8 million acres of special land use designations in the form of National Monuments,
Parks, Wildlife Refuges, Conservation Areas, Areas of Critical Environmental Concern, Wild
and Scenic Rivers, and Wilderness Characteristics Areas, the State has experienced a systematic
loss of diverse recreational opportunities and an erosion of the Department’s ability to
proactively manage wildlife, Due to special designations on these roughly 10 million acres, the
Department experiences extensive and widespread project delays, elevated costs, man-hours and
legal challenges, which has resulted in decreased efficiency in the conservation and management
of Arizona’s wildlife resources,

Despite carefully crafted wilderness designation language and subsequent agreements throngh
Memorandum of Understandings with Federal agencies, wilderness designations Inevitably
hamper or preclude the Department from achieving its management objectives in such areas,
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resulting in substantive and costly compliance hurdles that must be addressed before wildiife
management actions can be implemented, Based upon its long history of difficulty with wildlife
management in wilderness areas, the Department anticipates challenges, complications, or

obstruction of its ability to implement the following types of management activities in areas with
wilderness designations:

¢ Creation of alternate access routes within or adjacent to wilderness to compensate for lost
aceess when closures of existing designated routes across private land occur.

* Aguatic management, which might include physical removal of noxious weads,
application of chemicals for weed or fish removal, stocking of fish, construction or
reconstruction and maintenance of habitat structures in aquatic habitats, electro-fishing,
general access improvements, etc.

» Wildlife surveys, sometimes by motorized vehicle, plane or helicopter, sometimes
including the emplacement at remote monitoring stations of monitoring devices such as
cameras, scent poles, ete,

* Wildlife management, including introduction or removal of species, possibly including
use of planes and helicopters, possibly including marking or collaring of animals and
radio tracking of anirnals, use of motorized vehicles and equipment, development and
maintenance of physical structures (e.g. bat gates or riparian exclosures).

« Wildlife water development and maintenance, sometimes including motorized vehicle
use, plane or helicopter use, and use of motorized equipment.

» Stream renovation, including chemical removal of exotic fish and reintroduction of native
fish, and possibly including development and maintenance of physical structurcs to help
manage fish populations, monitoring of native fish populations.

= Flabitat management, which may include removal of native or exotic plant species, timber
or fuel wood removal, brush removal, prescribed fire, etc.

The restrictions outlined above have occurred due to inconsistent interpretations of allowable
wildlife management activities in wilderness by USFS Regional offices, by individual Forests,
and by USFS employees. In other instances, the Department has experienced significant delays
and prohibitions due to inadvertent omissions of necessary wildlife management actions in the
enabling and planning documents associated with a new wilderness area, In addition to the loss
of the Department’s ability to manage wildlife resources with agility on the 23,137 acres
proposed for wildemess designation in the FEIS, motorized big game retrieval (MBGR) by
licensed hunters would be lost in designated wilderness areas as well, further impacting the
Department's ability to effectively manage wildlife populations.

Both the Multiple-Use Sustained-Yield Act of 1960 and the Federal Land and Policy
Management Act of 1976 (FLPMA) restrict federal land management agencies from affecting
the State’s jurisdiction and responsibilitics, and managers of public lands are rnandated by
FLPMA, the “Organic Act”, to provide multiple-use recreational opportunities on public lands to
both present and future generations. The Department perceives the conversion of public lands to
a special use status as a breach of the FLPMA mandate, with those lands desjgnated as
wilderness forever lost for multiple-use. In spite of existing legistation, neither the United States
Forest Service (USFS) nor Burean of Land Management (BLM) have established objectives for
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the scope of public lands in Arizona to be administered in full multiple-use status, and free from
restrictive designations.

The Department supports public land use that provides Arizona’s public and resources with a net
benefit, and does not support the conversion of public lands from multiple-use to land use
designations that will result in a net loss of wildlife resources, wildlife related recreational
opportunities, and wildlife dependent economic benefit.

The Department does not support an expansion of wilderness on the Prescott National Forest,
and requests that a full analysis of the cumulative impacts of further loss of public lands that
provide for multiple-use and wildlife related recreational and economic opportunities be
conducted before an expansion of wilderness is analyzed, recommended, or approved. Further,
the Department requests that prier to approval of a wilderness designation or implementation of
management changes to maintain wilderness characteristics for future designation for any new
lands, the Forest first fully analyze that decision’s impact to the Arizona Game and Fish
Department’s ability to fulfill its trust respongibility to manage the state’s wildlife resources.
Because the USFS intends the FEIS to represent the NEPA documentation for the additional
wilderness designations per the PNF letter dated July 17, 2015 to the Chief (attached) by stating
‘In the ROD, these recommendations are “preliminary administrative recommendations” for
wilderness designation. As required by Forest Service Manual 1923.11, this letter is to notify you
that these recommendations have been made. If you decide to forward these preliminary
administrative recommendations to the Secretary of Agriculture, the Final Environmental Impact
Statement for the Prescow National Forest's Revised LRMP contains the NEPA analysis
necessary to support a legislative proposal (FSH 1909.12, Chapter 73.12, 2007)." AND because
the USFS intends to change the management of these areas based on these wilderness
recommendations as stated in the FEIS ‘Areas recommended for wilderness designation by the
Regional Forester will be managed to maintain their wilderness characteristics until further
action is initiated Dby the Forest Service to forward the recommendations to Congress for
designation. The list of recommended areas will be included in the Record of Decision for the
revised plan.’, the USFS must treat the recomumendations as significant changes in management
that will be implemented upon signage of the ROD. As such, the USFS must ensure NEPA
compliance including full analysis of direct and indirect effects and their significance 1o and
possible conflict with the management needs and plans of the Department and the state of
Arizona.

The establishment of new wilderness management direction requires appropriate public
involvement and conformance with both the National Forest Management Act and National
Environmental Policy Act processes (per Forest Service Manual 2322.2 - Revision of
Management Direction). Further, the USFS Land Management Planning Handbook Chapter
70.61 — Participation in the Wilderness Recommendation Process, states ‘Early and during each
step of the process identified in this chapter, the Responsible Official: 1. Shall provide
opportunities for public participation and collaboration, intergovernmental coordination with
State and local povernments, and Tribal consultation, as required by the broader planning
process (36 CFR 2194 and FSH 1909.12, ch. 40). Through such opportunities, engage the
public and other governments early and throughout the process to provide feedback and input
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on the inventory, evaluation, analysis, and recommendation steps identified in this chapter. 2.
May provide additional participation opportunities specifically on this topic as necessary. Maps,
analysis, and other documentation developed through each step of the process must be made
available rimely to the public to increase transparency and enable feedback and inpur. This
Handbook also states ‘d, Recommendation (sec. 74): The Responsible Official shall decide,
based upon the analysis and input from Tribal, State, and local governments and the public,
which areas, if any, to recommend for inclusion in the National Wilderness Preservation
System.' (Emphasis added)

The FEIS does not comply with NEPA or CEQ regulations by (1) failing to fully analyze impacts
to the Department, wildlife resources, and the public resulting from these wilderness
recommendations and/or designations, (2) failing to adequately establish that additional
wilderness areas are consistent with the purpose and need within the FEIS, and (3) failing to
consider and respond to the Department’s special expertise, information, and requests required
by 40 C.F.R. § 1501.6, § 1503.4, and § 1502.13.

Further, the information provided within the PNF's supporting documentation {‘Recreation and
Wilderness Specialist Report' and ‘Wilderness Recommendations by Forest Plan Alternative’)
contradicts the need for additional areas citing:

Recreation and Wilderness Specialist Report Excerpt

“The forest has eight Wilderness Areas, comprising over 104,000 acres. Overall wilderness
visitation on the Prescott NF was estimated at approximately 16,000 visits annually in 2002 and
approximately 40,000 annual visits in 2007 (Forest Service, 2009¢). Based on use categories
developed by the Forest Service Wilderness Advisory Group, this level of visitation (2,000 to
2,000 annual visits per wilderness) is considered low use (Forest Service, 2009b). Although
visitation data for individual areas are nor available, field observations suggest that Granite
Mountain Wilderness receives the most use due to its close proximity from Prescott. Crowding in
the designated Wilderness Areas is not an issue; 94% of visitors to wilderness rated crowding
as a six or less on a scale of one to ten (Forest Service, 2009a).’ (Emphasis added)

‘Overall wilderness use is expected to decline by 15 percent on a per capita basis between 2006
and 2056 because of increases in population proportions for categories that are currently
negatively correlated with participation in wilderness recreation, Over the next 50 years, the
total number of wilderness participants is predicted to increase by 26 percent, while the Census
Bureau growth predictions in Arizona are thar its population will increase by 109 percent
between the years 2000 and 2030 (Forest Service, 2009b), Although recreation pressure is
expected to increase proportionally with population, designated wilderness on the Prescoit NF
is expected to experience slower demand growth than recreation in general.’ (Emphasis added)

Wilderness Recommendations by Forest Plan Alternative Excerpt

‘There are many acres of public land that are managed to provide primitive recreation
experiences where the vistior can experience solitude in an unconfined setting. It was concluded
that there is a low need to create additional wilderness to address the need for primitive and
unconfined recreation opportunities on or near the Prescott National Forest (Prescott NF). It
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was aiso determined that there is a low need to establish new wilderness to address capacity
Issues, as the Prescott NF is considered to have low wilderness use,’ (Emphasis added)

No Action Alternative ‘There are eight existing wildermess areas on the Prescott NF, totaling
almost 105,000 acres. These areas are currently well within their social and biological limits
and could experience an increase in visitor use without unacceptable depreciation or changes
in management. If a need arises for additional capacity, this could be accomplished through
improvements to access, including new trails and trailheads. Therefore, no Potential Wilderness
Areas (PWAs) are recommended for designation in this alternative (Figure 1)’ (Emphasis
added)

Veoetation and Wildlife Emphasis Alternative “The Vegetation and Wildlife Emphasis

Alternative also addresses the Need for Change topics identified in the Proposed Revised Plan
Alternative. Its focus is on progressing towards ecological desired conditions at a faster pace by
increasing the use of management activities such as prescribed fire, mechanical removal of
vegeration, and aquatic habitai improvements, over more areas of the forest. Because the
restrictions imposed on wilderness prohibit the use of mechanized equipment, it was
determined that wilderness designation was incompatible with the goals of this alternative, as
some of the Potential Wilderness Areas contained vegetation types targeted for treatment. As
with Alternative A, no Potential Wilderness Areas are recommended for designation in this
alternative (Figure 1).' (Emphasis added)

Based on the criteria used within the Potential Wilderness Area Evaluation Report per Forest
Service Handbook 1909.12 (*Determine the need for an area to be designated as wilderness
through an analysis of the degree 1o which it contributes to the overall National Wilderness
Preservation System. ...Deal with ‘need’ on a regional basis and evaluate such factors as the
geographic distribution of areas and representations of landforms and ecosystems') and the
Recreation and Wilderness Specialist Report, the PNF should have rated the ‘need’ for the §
recommended wilderness areas as low. These additions are adjacent to existing wilderness areas
representing the same geographic distribution, landforms, and ecosystems; with negligible
contribution to the overall National Wilderess Preservation System. By definition, this prevents
the PNF from adequately identifying a purpose and need, a fatal flaw in any NEPA process.
These areas should have been identified per USES guidance and subsequently eliminated as
potential wilderness areas, The areas recommended in the FEIS were not included within the
original wilderness designations with purposeful intent by Congress. The subsequent expansion
of previously designated wilderness is an overreach of the PNF and disingenuous to the public;
subverting original collaboration, negotiation, and agreements. The Department requests the
USFKS eliminate the 8 remaining wilderness recommendations citing inadequate impact analysis
and failure to establish a purpose and need.

Proposed Wilderness Areas (PWA) in the Preferred Alternative of the FEIS

With the implementation of the LRMP, these 8 PWAs will be managed to maintain the
wilderness characteristics until such a time as Congress officially designates or releases them
from consideration, constituting a significant and immediate change in management. During this
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state of de facto wilderness management, the Department anticipates restrictions above and
beyond the restrictions experienced with actual wilderness designations. The Availability of
these PWAS is low given the needs of the Department for proper fish and wildlife management,
and for our constituents’ uses of the area. The Department requests that all 8 PWAs be
eliminated, based on the exclusion of information and impact analysis, and based on the
Department’s recommended changes to the evaluation ratings,

Specific Comments

Apache Creek A (1974.66 acres)

PNF Evaluation:

Capability High

Availability High

Need Low

The Availability is and should be rated low for this PWA., The boundary between the existing
and proposed wilderness is labeled on the topo map as a 4wd road. This 4wd road parallels
Apache Creek, and the aerial imagery shows braided riparian and roads that may receive some
use. :

The Department currently flies deer surveys of this area. The Department anticipates renovating
several dirt tanks used by wildlife, and has plans for habitat restoration actions including juniper
removal, controlled burns, and deer habitat rranagement.

The area is currently used by the Department’s constituents for hunting small game, deer, elk,
javelina, mountain lion, black bear and turkey. This recommendation will further limit
motorized access opportunities for hunting in the area, In addition, motorized big game retrieval
by licensed hunters would be lost in recommended and/or designated wilderness, further
impacting the Department’s ability to effectively manage wildlife populations

The Need is and should be rated low due to 1) the data, trends, and analysis within the PNF's
Recreation and Wilderness Specialist Report and 2) as the PWA is adjacent to an existing
wildemess, it does little to contribute to the overall National Wilderness Preservation System,

Castle Creek (4925 08 acres)
PNF Evaluation:

Capability High

Availability High

Need Medivm

The Availability is and should be rated low for this PWA., The proposed Castle Creek
Wilderness expansion would close approximately 6.3 miles of an existing OHV trail that is
currently the only access into the area. The trail meanders between the PNF and adjacent Bureau
of Land Management administered lands, with the BLM portions rendered inaccessible with a
wilderness designation. The BLM is currently conducting travel management planning for their
adjacent lands and has an interest in the trail as well. '

There are private inholdings (mines) in the northern section of the PWA. Additionally % mile of
g
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the road leading to these inholdings is within the PWA. There is also a 1.4 mile FS road leading
to Castle Creek Cabin, The use of this area through the private inholdings and the cabin negate
the wilderness characteristic required for this recommendation and designation.

Annval helicopter deer and javelina surveys are flown immediately over this area. The
Department priority in this area is to restore existing waters utilized by wildlife to current
standards, and habitat management and improverment for mule deer. The Department’s ability to
fulfill these existing and planned management efforts would be prohibited with the wilderness
designation.

The area is eurrently used by the Department’s constituents for hunting quail, small game, mule
deer, javelina, mountain lion, and black bear. The area is often recommended to hunters desiring
a remote hunting experience free of the non-hunting crowd that visits the area in large numbers
during the winter months. The wilderness recommendation will further limit motorized access
opportunities for hunting in the area. In addition, motorized big game retrieval by licensed
hunters would be lost in recommended and/or designated wilderness, further impacting the
Department’s ability to effectively manage wildlife populations.

The Need should be rated low due to 1) the data, trends, and analysig within the PNF's
Recreation and Wilderness Specialist Report and 2) As the PWA is adjacent to an existing
wilderness, it does little to contribute to the overall National Wilderness Preservation System.

Cedar Bench A and B (1949,30 and 643.99 acres respectively)

PNF Evaluation:

Capability Medium

Availability Medium (Cedar Bench A) and High (Cedar Bench B

Need Low (both)

The Availability is and should be rated low for this area. In Cedar Bench A, there is a 1,79 mile
pack trail from Chasm Creek that goes behind Table Mountain. Cedar Bench A and B are
bisected by a necessary road that would remain open making them unsuitable and unqualified for
designation and further making the areas’ Awvailability low. There are also several springs
throughout the area. The Department requests this area remain in the Forest’s prescribed burn
plan so the habitat can be restored to an earlier seral stage with higher plant vigor for wildlife.
With this recommendation and wilderness designation, this habitat management ability would
likely be lost. .

This area is used by hunters for small game, black bear, mountain lion, elk, mule deer, whitetail
deer, turkey, javelina, and quail hunting, This recommendation will further limit motorized
access opportunities for hunting in the area. In addition, motorized big game retrieval by
licensed hunters would be lost in recommended and/or designated wilderness, further impacting
the Department’s ability to effectively manage wildlife populations.

The Need is and should be rated low due to 1) the data, trends, and analysis within the PNF's
Recreation and Wilderness Specialist Report and 2) as the PWA is adjacent to an existing
wilderness, it does little to contribute to the overall National Wilderness Preservation System.
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Juniper Mesa (4891.40 acres)
ENF Evaluation:

Capability High

Availability High

Need Medium

The Availability is and should be rated low for this area, Approximately 1.2 miles of the road to
a water tank is within the PWA. Juniper Mesa Catchment #2, a Department water, falls within
this PWA, Approximately 0.8 miles of pack trail leading to Juniper Mesa #2 are within the
PWA, as are approximately 0.8 miles of the pack trail that leads to Bull Spring. A segment of
pack trail (1.01 miles) on the western edge of the PWA appears to fall within the PWA. The
Department would lose the ability to access and maintain this water with this recommendation
and/or designation, The Department needs the ability to grade the access road, maintain the
many springs, dirt tanks, and catchments in and around the PWA,.

The Department anticipates the need to conduct wildlife habitat restoration activities in this area,
which would not occur with 2 wilderness recommendation and/or designation. Additionally,
annual deer surveys are flown over this area, and there is a need to maintain a safety and support
staging area during these surveys.

The arca is currently used by the Department’s constituents for hunting small game, deer, elk,
javelina, mountain lion, black bear, and tarkey. This recommendation will further limit
motorized access opportunities for hunting in the area. In addition, motorized big game retrieval
by licensed hunters would be lost in recommended and/or designated wilderness, further
impacting the Department’s ability to effectively manage wildlife populations,

The Need shouvld be rated low due to 1) the data, trends, and analysis within the PNF's
Recreation and Wilderness Specialist Report and 2) as the PWA is adjacent to an existing
wilderness, it does little to contribute to the overall National Wilderness Preservation System.
Despite this PWA receiving 6 low ratings out of 7 factors analyzed, PNF still rated the Need as
medium. This is unacceptable and the Department requests this be rated appropriately and
dismissed from the recommended PWAs.

Pine Mountain B (2809.67 acres)

PNF Evalnation:

Capability Medium

Availability Medium

Need Low

The Availability is and should be rated low for this area. There is a % mile section of jeep trail
that goes to Cabin Spring within the PWA,

As part of a plan to implement the Department’s Wildlife Habitat Enhancement Injtiative

(WHED) for mule deer, the BLM and the Department discussed the renovation of a solar-
powered well on the EZ Ranch, located on the southeast end of 22 Mesa. Other planned
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vegetative weatments for wildlife habitat improvement, for which mechanized treatments are the
most viable option, would also be lost with this wilderness recommendation and/or designation,

This area is used by hunters for small game, black bear, ¢lk, mule deer, whitetai] deer, turkey,
javelina, and quail. This recommendation will further limit motorized access opportunities for
hunting in the area. In addition, motorized big game retrieval by licensed hunters would be lost
in recommended and/or designated wilderness, further impacting the Department’s ability to
effectively manage wildlife populations.

The Need is and should be rated low due to 1) the data, trends, and analysis within the PNF's
Recreation and Wilderness Specialist Report and 2) As the PWA is adjacent to an existing
wildernegs, it does little to contribute to the overall National Wilderness Preservation System.

Sycamore Canvon A (4434.63 acres)
PNF Evaluation:

Capability High

Availability Medium

Need Medium

The Availability is and should be rated low for this area. There are two roads within the PWA,
one that crosses Sycamore Creek on the east side, and one that is on the northwest side, for
which 1/3 of a mile is within the PWA.

The PWA is proximate to Mexican spotted owl Protected Activity Centers and Critical Habitat.
As mechanized and burn treatments are the most viable option for habitat restoration for this
species, the ability to properly manage for a listed species will be impeded with this
recommendation and/or designation. There are also known peregrine falcon nests in the area.
The Department has prioritized this area for other future habitat restoration projects, The
Department also currently performs fish sorveys on the Verde River with canoe, a mounted
elecro-fisher, and generator, and pulls off the Verde River at Sycamore Creek where the road
crosses Sycamore Creek on the east side of the PWA, The Department must maintain access at
this point and the ability to run the generator for proper fish management. Currently, the Burean
of Reclamation is conducting barrier analyses within this area as required by the Biological
Opinion mitigation for the Central Arizona Project canal system providing water to the Phoenix
and Tucson metropolitan areas. This project is also identified in the Verde River Watershed
Based Fisheries Management Plan, currently in draft.

The area is currently used by the Department’s constituents for fishing, and hunting small game,
waterfowl, deer, elk, quail, javelina, mountain lion, black bear and turkey. Anglers need to
maintain the ability to access the Verde River on the east side of the PWA. This
recommendation will further limit motorized access opportunities for hunting and fishing in the
area. In addition, motorized big game retricval by licensed hunters would be lost in
recommended and/or designated wilderness, further impacting the Department’s ability to
effectively manage wildlife populations.
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The Need should be rated low due to 1) the data, trends, and analysis within the PNF's
Recreation and Wilderness Specialist Report and 2) as the PWA is adjacent to an existing
wilderness, it does little to contribute to the overall National Wilderness Preservation Systen}.

Woodchute (1510.12 acres)

PNF Evaluation:

Capability Medinm

Availability High

Need Low

The Availability for this PWA is and should be rated low given the high number of tanks
necessary for wildlife in the area, and the heavy use by hunters. Mingus Mountain #1 Catchment
is sitwated on the boundary of the PWA. A 2-track road for access on the boundary appears to be
maintained by the Forest, and would need to remain open for catchment maintenance and
improvements. There is a jeep trail, outside the PWA boundary, that leads to Narrow Gauge
tank, which appears to be within the boundary, Approximately % mile of a 2-track leading to
Harold’s Tank is also within the PWA. Approximately 1.2 miles of a 2-track leading to Wells
Tank was exclnded from the existing wildemess, but is included in the proposed wilderness. The
Z-track access road between Narrow Gauge and Wells Tank will be prohibited. There is a 2-
track on the west side that is unlabeled and within the proposed wilderness which accesses a
mine.

The high concentration of waters within this PWA makes it an important wildlife resource and
hunting area. The area is currently used by the Department’s constituents for hunting small
game including quail, mule deer, white tail deer, elk, javelina, mountain lion, black bear, and
turkey. This recommendation will further limit motorized access opportunities for hunting and
fishing in the area. In addition, motorized big game retrieval by licensed hunters would be Iost
in recommended and/or designated wilderness, further impacting the Department’s ability to
effectively manage wildlife populations. The Department also anticipates conducting habitat
management activities for deer,

The Need is and should be rated low due to 1) the data, trends, and analysis within the PNE's
Recreation and Wilderness Specialist Report and 2) as the PWA is adjacent to an existing
wilderness, it does little to contribute to the overall National Wilderess Preservation System.

Specific Change Sought in Decision

The Department opposes the proposed recommendation for expansion of wilderness identified in
the FEIS, and requests the reviewing officer remand the FEIS and LRMP to the deciding officer
to comply with the CEQ requirements set forth in this appeal, and to reconsider the selected
alternative based on an effects analysis that complies with the law,

The Department has presented historical and specific information on the impacts of wilderness
on the Department’s ability to manage wildlife resources in Arizona, as well as the Forest's
failure to analyze or disclose the impacts of new wilderness designations on the Department’s
ability to manage wildlife resources. The Department further identifies a significant flaw within
the NEPA analysis in the failure to establish a purpose and need for the additional wilderness
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areas based on the omission of information and analysis the Department requested throughout
the development of the DEIS and on the USES’s own specialist reports and analyses. The
Department hereby submits this Appeal of Decision pursuant to 36 CFR 219.17(b)(3) (2012
planning rule) and 36 CER 219.35, Appendix A (2000 planning rule, as amended Tuly 2010).

Sincerely,

‘. ﬂﬂ (o)

L . Voyles
Director

Attachments
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November 28, 2012

Prescott National Forest
Attention: Plan Revision Team
344 South Cortez Strest
Prescott, Arizona. 86303

Re:  Prescott National Forcst Draft Environmental Impact Statement and Draft Land and
Resource Management Plan

Dear Plan Revision Team:

Thank you for providing the Arizona Game and Fish Department (Department) with the
opportunity to comment on the Prescott National Forest Draft Environmental Impact Statement
(DEIS) and Dreft Land and Resource Manageinent Plan (DLRMP), The Dcpartment appreciates
the opportanity to have been involved in this important planning process, and recognizes the
vital role lands administered by the Prescott National Forest (Forest) cwrently play in providing
wildlife habitat as well as opportunitics for wildlife-related recreation in Arizona. As Arizona’s
human population continues to grow throughout the life of the DLRMP, it is anticipated that
wildlife and the public will becoms increasingly dependent upon Forest lands. It is therefore
cssential the DLRMP not only address current wildlife habitat and recreational needs, but also
provide for the high quality habitat and the maintenance of wildlife connectivity within the
Forest and between the Forest and other public and private lands — both now and into the future.
The Depaxtment offers the following general comments relating to the DEIS and DLRMP a5 a
whole, with specific and final commenis to follow.

GENERAL COMMENTS RELATING TO THE DEIS AND DLRMP

ecial Land Use Designatio osed Wilderness Areas

Land Status and the Department’s Ability to M ildlife in Arizona
Federal lands comprise 42% of Arizona’s lands. More than 43% of those lands have special
land-use designations, upon which significant restrictions exist relating to recreation and the
menagement of wildlife and habitat resources. Only 23% of Arizona’s lands remain free of
special land designations and open for public use, meaning 77% of lands in Arizona possess
restrictions to public access and recreation through ownership (ptivate, state, and tiibal) or
federal speciat land use designations.
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Conservation of wildlife resources upon all lands within Atizona is the trust responsibility of the
Arizona Game and Fish Department. [t involves menaging wildlife and habitat to ensure
abundant wildlife resources are available for present and future generations.

Currently, 4.5 million acres in Arizona have a wilderness designation. With an additional 5.8
million acres of special land-use designations in the form of National Monuments, Parks,
Wildlife Refuges, Conservation Areas, Areas of Critical Environmental Concern, Wild and
Scenic Rivers, and Wilderness Characteristics Areas, the state has experienced a systematio loss
of recreational opportunities and an erosion of the Department’s ability to proactively manage
wildlife. Due to special designations on these roughly 10 million acres, the Department
experiences extensive and widespread project delays, elevated costs, increased man-hours, and
legal challenges - resulting in decreased efficiency in the conservation and management of
Arizona’s wildlife resources,

The Department finds that a level of protection which maintains wildlife habitat values, provides
flexibility in wildlife manegement, and allows adequate recreational access is often the best
strategy for public land use. Due to historical chellenges that have fmpeded its ability to achieve
its mission in designated wilderness areas, the Department has concerns with assigning a
wilderness designation to the lands identified in the preferred Alternative B of the DEIS. No
matter how carefully the wilderness designation language is crafted, a wilderness designation
inevitably hampers ot precludes the Department from achieving its management objectives. At
the very least, wilderness designations result in substantive and costly compliance hurdles which
must be addressed before wildlife management actions can be implemented.

Based upon ite long history of wildlife management in wilderness areas, the Department
anticipates challenges, complications, or obstructions in its ability to implement the following
types of management activities in areas with wilderness designations:

» Creation and improvements of alternate access routes.

& Aquatic management and stream renovations, which might include physical removal of
noxious weeds and non-native fish, reinttoduction of native fish, construction and
muintenance of aguatic habitat structures, and monitering of fish popnlations.

¢ Wildlife management, including aerial and motorized ground surveys, transplant of
species, marking or collaring of animals, radio weacking of animals, placement of wildlife
cameras and scent poles, as well as the development and maintenance of physical
structures such as bat gates or riparian habitat.

¢ Habitat management, including the development and maintenance of wildlife waters,
removal of exotic plant species, creation of wildlife cotridors through prescribed burns
and mechanical removal of timber and brush.

One might believe activities such as these could be provided for in the construction of overt
language for their provision in the wilderness designation documents, However, it has been the
Department’s experience that regardless of the care taken in drafting such language, future
management efforts will be more difficult in areas with wilderness designations. This may
sometimes be attributed to the diverse perspectives of federal employees applying their differing
interprefations of a wilderness designation to proposed management actions. In other instances,
challenges may arise due to an inability on the Department’s part to accurately forecast. all
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management actions necessary in a wilderness aree, and to capture those actions in the enabling
documents associated with a wilderness,

Rather than wilderness, the Depertment advocates the Forest develop management prescriptions
in cooperation with the Department for areas such as these, and tecognized sas possessing
important ecosystem values. If developed in cooperation with the Depattment, these
presetiptions would provide a greater level of resource protection, while still providing for the
beneficial management of wildlife - without the challenges created within designated wilderness
areas.

Conclusions and : Bpecial Land Use Designati ged Wilderness Areas

Both the Multiple-Use Sustained-Yield Act of 1960 and the Federal Land and Policy
Management Act of 1976 (FLPMA) legally prohibit federal land management agencies from
affecting the Statc’s jurisdiction and responsibilities. Managers of public lands are mandated by
FLPMA, the “Organic Act”, to provide multiple-use recteational opportunities on public lands to
both present and futwe generations. The Department perceives the conversion of pubtic lands to
a special use status as a breach of the FLPMA mandate. In spite of existing legislation, neither
the United States Forest Service (USFS) nor Bureau of Land Management (BLM) have
established objectives for the scope of public lands in Arizona to be administered in full
multiple-use status, and free from restrictive designations,

The Department supports public land use that provides Arizona’s public and resources with a net
benefit, K does not support the conversion of public lands from multiple-use to land-use
designations that are anticipated to result in a net loss of wildlife resources, wildlife-related
recreational opportunities, and/or wildlife dependent economic benefit. For these reasons, the
Department does not support an expansion of wilderness on ¢he Prescott National Forest,
and requosts that a full analysis of the cumulative impacts of further loss of public lands
that provide for multiple-use and wildlife related recreational and economic opportunities
be conductcd before an expansion of wilderness is approved., Further, the Department
requests that prior to approval of a wilderness designation for any new lands the Forest
first fully analyze that decision’s impact to the Arizona Game and Fish Department’s
ability to fulfilk its trust responsibility to manage the state’s wildlife resouxces,

Resolution Reparding New Proposed Wilderness Areas

Givert that wilderness designations impede the Department’s ability to fulfill its trust
responsibility to manage wildlife and habitat for current and future generations, the Department
caunot offer support for preferred Alternative B, whetein eight wilderness expansion areas
totaling approximately 43,400 acres are proposed for new wilderness designations,

Motorized Big Game Retrieval (MBGR)
MBGR, Background

For many years the Department has participated in the Land and Resource and Travel
Management Rule Planning efforts on the Kaibab, Prescott, Cotonado, Tonto, and Apache -
Sitgreaves National Forests. In these efforts, the Department has advocated for uniformity
across the forests in the rules relating to Motorized Big Game Retrieval,

3



11-05-15; 04 18PM; ; ¥ 187404

Plan Revision Team
November 28, 2012

The Department supports the need to generally prohibit cross-country mototized travel to protect
wildlife habitat and other resources, as well as the restriction of crogg-country motorized travel
for game scouting or accessing hunting sites. However, the Department has sought, and
continues to seek the following MBGR. provisions in the Travel, and Land and Resource
Management Planning (LRMP) documents for all of Arizona’s Forests:

» Allowing MBGR of all big game (deer, elk, bear, and bison) within one mile of roads
designated as open during, and for 24 hours subsequent to designated hunting seasons

+ Allowing one ttip in — and one trip out
Restricting access during wet/muddy conditions or across wetland/riparian arecas

* Allowing older, less agile, or CHAMPS hunters with service-connected disabilities (See
ARS8, §17-336) to make use of a motorized vehicle, within a specified distance of
routes designated as open, to retricve legally-taken big game animals — as provided for in

Regulation 36 CFR. 212.51, which grants this authotity to the Forest Responsible
Official.

It is the hope of the Department, that by adopting the above-referenced provisions, and by
avoiding blanket prohibitions of MBGR for the big game species teferenced above, the Prescott
National Forest will avoid the potential abuse of discretion as described in Neighbors of Cuddy
Mountain v. US. Forest Service, 137 F. 3d 1372, 1380 (9™ Cir. 1998), and avoid appeal of this
decision by the Department, as was recently necessitated by the TMR decision issued for the
North Kaibab Forest’s North Kaibab Ranger District. (Please reference North Kaibab Ranger
District TMR Appeal letter included in accompanying electronic enclosure)

d Pr tus of MBG the Fo ‘
Currently, the Coconino, Kaibab, Prescott, Coronado, Tonto, and Apache/ Sitgreaves National
Forests have Travel Management Rule (TMR) and LRMP provisions lacking consistency actoss
the Forests of Arizona. Of particular concemn to the Arizona Game and Fish Department, are
those provisions refating to Motorized Big (Game Retrieval which impact the constituents of the
Departtnent engaged in lawlul hunting activities, This lack of clear divection pestaining to when,
where, how, whom, and what species of downed game may lawfully be retrieved by motorized
vehicle creates widespread confusion and fear for the recreating public, and challenges the

Department’s ability to provide fair and uniform enforcement of the law as it relates to these
activities,

On page 74 and 75 of the Prescott National Forest’s DLRMP, in the section entitled “Social and
Economic Resources — Recreation, Transportation, and Facilities” Std-Ree-2 states, “Only
designated roads, motorized trails, and motorized use areas as depicted and described on the
motor vehicle use map are open for motorized big game retrieval, Motorized big game retrieval
is precluded in areas where motorized fravel is prohibited, such as wilderness.” On the same
page, Guide-Rec-1 goes on 1o state, “For the purpose of motorized big game retrieval: Use of
motor vehicles should be limited to within one mile of designated trails to retrieve a legally
hunted and tagged elk during elk hunting seasons as designated by the Arizona Game and Fish
Department, and for 24 hours following the end of the season. Only one vehicle (i.e., one trip in
and one trip out) per harvested animal should be operated off of designated roads and motorized
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trails. Hunters should use the most direct and least ground-disturbing toute to accomplish the
retrieval. Motorized big game retrieval should not occur when conditions are such that travel
would cause damage to natural and/or cultural resources. Motor vehicles should not eross
tiparian cotridors, streams, and rivers, except at bardened crossings or crossings with existing
culverts.”

The Department hes the statutory authority to manage wildlife in Arizons. Because hunting is a
key desite of the public, and is a principal means by which the Department manages the

- dynamics of the State’s game populations, the Department offers the following recommendation
relating to the preceding MBGR standards and guides:

Recommendations Rejating to MBGR

The Department requests the Standards and Guides associated with MBGR in the “Social
and Economic Resources — Recreation, Transportation, and Facilities” component of the
DLRMP, be expanded in scope to allow MBGR for deer, elk, bear, and bison - bringing the
Prescott National Forest’s MBGR policy in compliance with the uniform MBGR provisions
the Department is seeking Forcst-wide in Arizona. Those provisions being: .
* Allowing MBGR of all big gameo (deer, eIk, bear, and bison) within 1 mile of roads
designated as open during, and for 24 hours subsequent to designated hunting
seasons.
Allowing one trip in — and one trip out.
Restricting access during wot/muddy conditions or across wetland/riparian areas,
Allowing older, less agile, or CHAMPS hunters with service-connected disabilities
(See AR.S, §17-336) to make use of a motorized veliiclo, within a specified distance
of routes designated as opem to refricve legally-taken big game animals — a
provided for in Regulation 36 C.F.R, 212.51, which grants this authority to the
Forcst Responsible Official.

The consumptive use of wildlife (hunting) is central to the conservation of wildlife in the United
States, with conservation of the nation’s wildlife resources vested largely in the state wildlife
agencies. The funding for this congervation is rooted in the contributions of hunters and anglers,
with hunting on public lands in the west playing an essential role in the fiscal herlth of western
wildlife conservation agencies, In the absence of revision to the MBGR component of the
Forest’s DLRMP and DEIS as described above, the Deparément requests the DEIS malyze
the cumulative effects of this propased decision (a3 well as allied travel management
decisions) on the programmatic provision for wildlife conservation by the Department, and
further, that the Forest analyze the individusl and cumulative effects of this proposed
decision (and allied decisions), on the North American Model for Wildlife Conservation.

and Alignment with Department Strategic Plans

Arizona Game and Fish Department Strategjc Documents Currently Referonced in the DEJS

In the DEIS released with the DLRMP, it should be noted that on pages 17-21 (and Table 4) of
DEIS Appendix C, the Forest references, and provides detailed documentation of the specific
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DLRMP provisions whereby the Forest provides support for the following Depariment Strategic
Plans:

¢ The 2005-2015 “Comprehensive Wildlife Conservation Strategy (CWCS)”

¢ The 2007-2012 “Wildlife 2012 Strategic Plan (WL, 20/20)"
It should be noted the preceding documents are obsolste, having been superseded by the newly
approved Department Strategic Plans: “State Wildlife Action Plan (SWAP)” and “Wildlife 20/20
Strategle Action Plan (WL 20/20)” desctibed under the sub-heading that follows,

Arizona Game and Fish Department’s Current Strategic Plans

* State Wildlife Action Plan: On May 16, 2012, the Department adopted its curtent “State
Wildlife Action Plan” which provides strategic guidance for the Depariment’s wildlife
management for the years 2012-2022. The SWAP, approved earler this year by the
United States Fish and Wildlife Service, replaces the now defunet CWCS document.

» Wildlife 20020 Strategic Action Plan): Earller this month (November, 2012), the
Department released a draft copy of its euerent “Wildlife 20/20 Strategle Action Plan”,
This plan, WL 20/20, replaces the now defunct Wildlife 2012 Plan,

zquest, Relating to DEIS and | gHtEen z
Based upon the information provided above, tho Department requests the Forest remedy this
inconsistency by correcting pages 17-21 and Table 4 of DEIS, Appendix C, to accurately
document alignment between the Forest’s Plans and the current Department Strategic
Plans:

o “State Wildlife Action Plan (SWAP)"

» “Wildlife 20/20 Stravegic Action Plan (WL 20/20)”
In conjunction with this comment letter, pleage find the enclosed CD containing the
Department’s “State Wildlife Action Plan” and the " Wildlife 20/20 Strategle Action Plan™, as
well as the data layers and resources associated with out State Wildlife Action Plan (SWAP).

SPECIFIC COMMENTS RELATING TO THE DLRMP

(Page 5, Item 2): Needs for Change

The Plan states, “Retain or improve watershed integrity to provide desired water quality,
quantity, and timing of delivery, Addressing this need would provide improved water quality for
human health and safety; move watersheds toward maintaining water quantity for both municipal
watersheds and maintenance of aquatic and riparian specics habitat; and provide timing of
delivery that is commensurate with healthy soil and biological function and natural
geomorphology.”

Recommendation: Consideration to include a properly functional watershed, providing stable
habitats for both biological diversity and human recreational uses.

(Page 5, Itern 4): Needs for Change . :

The Plan states, “Provide desired habitat for native fish species, Native fish and other aquatic
species are in decline in some watersheds. Furthermore, native aquatic specles are no longer
known to be present in five watersheds, where historically they were present, In order to agsist in
responding to the decline in native fish species, the PNF can provide hebitat and watershed
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characteristics that will support these species. It could also partner with the State of Arizona in
addressing control of non-native species,

Recommendation; Even if the primary desive is for native Jish habitat, a simple statement
regarding the improvement of the watershed characteristics would increase the value Jor native
Jish and wildlife habltar, In addition, these characteristics (i.e. riparian areas) function to
provide Important wildlife corvidors, along with enabling safer and more efficient wildlife
migrations. Habitat and watershed characteristics are important in providing internal habitor
and structural diversity, in turn providing increased stability, Additionally, consideration showld
be given to changing “could also partner” to “will partner with the State of Arizona” in

addressing the control of nonnative species, while continuing to provide angler opportunity Jor
. both native and non-native species.

(Page 6, Item 5): Needs for Change

The Plan states, “Enhance the value of open space provided by the Prescott NF by defining the
visual cheracter with areas near or viewed by those in local communities, Retention of open
spaces is highly valued by citizens for its scenic value and contribution to low population
density. The Prescott NF has a unique opportunity to enhance value and identify desired visual
character on its lands as population density may increase on other ownership.”

Recommendation; This discussion showld also address the importance of Incorporating wildlife
linkages into the values of open space. Open spaces provide for a multitude of public benefits,
ecosystem services, and products we all need and enfoy such as water, economic prosperity,

wildlife, vecreation and wildfire protection (USFS http:/fwww. f5.fed us/openspace/fag. himliing).

(Page 7): Social and Economic Values (Missing in Description of Desired Conditions)
Comment: The values do not seem to reflect fish and wildlife related recreation as it wowld also
impact these values and generates a large contribution to the PNF.

Recommendation: The social and economics portlons of this document, including the actual
analysis in the DEIS should incorporate fish and wildlife related recreation. Below is a
compilation of data from available sources indicating significant economic contributions as they
relate to the state overall, USFES lands in the state, PNF lands specifieally, and AGFD license
sales in the States Game Management Units (GMUS) located on the Forest. (The following data
has been provided for incorporation into the DEIS Economic Analysis...)

2012 National Survey, Outdoor Industry Assooiation
e 2011 Arizona:

o Hunting - $337,759

o Fishing - $755,027

o Wildlife viewing - $935,880

c Total: $2,048,666

2012 License Sales Report
s 201): GMU’s identified on PNF: 8, 17A/B, 19A/B, 20A/B, 21
¢ Estimated total permit tag sales (based on the cost of each tag and total tags
available for those units): $665,599.0
o Estimated total minimum hunt license sales (fo purchase total tags available
for those units): $1,248,646.75
© Hunter days available on request
7
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s % of each GMU on the PNF
8-33%

17A - 69%

17B -97%

19A =50%

19B - 17%

20A - 68%

21 =22%

OO0 0C00C0OCO0

2007 American Sport fishing Association for the USDA — USFS
¢ Total for AZ: $417,5634,259 (wildlife associated recreation)

2006 American Sport fishing Association for the USDA — USFS
*  Prescott = $129,544,151.0 (wildlife associated recreation)

Other;
* PNF =18% forest land in AZ
¢ PNF=350% land in Yavapai Co.
¢ Yavapai County (Consumptive) — 2002, Silberman, Jonathan
o Fishing and Hunting Expenditures: $40.0 Million
o Total Multiplier: § 49.9 Million ‘
o Salatics and Wages: $ 9.8 Million
o Full and Patt titne jobs; 811
¢ Statetax revenmes: § 2.3 Million

o Yavapai County (Non-Consumptive) — May 2003, Southwick Assoclates
Retail Sales: $38,924,040.0

Total Multiplier: $72,969,878.0

Salaries and Wages: $20,403,548.0

Full and Part time jobs: 692

State tax revenues: $507,205.0

Q90C00CGQ0Q

(Page 12, Staternent 5); Needs for Change (Conceprs for Understanding)

Comment: Wildlife as a value to sceric integrity is not included within the SMS system and
should be considired, as open spaces should incorporate wildlife linkages and identify the scenic
importance of wildlife, The Yavapat and Coconino Wildlife Linkages Assessments further identify
and discuss these areas in more detail and should be incorporated into the Plan. (Please note
that the linkage reports referenced above may be found in the aitached CD enclosed with this
comment letter.)

(Page 37-38): Forest-wide Desired Conditions, Grasslands

Comment: Consideration should be given to including the tie to landscape scale collaborative
gfforts that continue to make large scale improvements, such as the Ceniral drizona Grasslands
Conservation Strategy.
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(Page 46-47): Forest-wide Desired Conditions, Open Space, Lands and Scenie Valucs
Comment: Open spaces are Important from a wildlifz linkage, wildlife movement and migratory
corridor perspective as well, not exclusively for providing habltat. Please refer to previous
comments relaving to open space and scenic values for consideration to provide approprigle
expansion within this section,

(Page 55, 56, Obyj. 8; Page 44, DC-Rec-1): Background and Rationale (Dispersed Camping)
The DLRMP States, "In the absence of specific restrictions, a person can camp in any location
on the forest outside of a developed recreation site; this is often called dispersed camping.”
Comment: At the November 5, 2012 Board of Supervisors Meeting In Yavapal County, Forest
Supervisor Betty Mathews provided an update to the public on the status of the DEIS and
DLRMP. At thal public meeting, Ms, Mathews stated, “Dispersed Camping is permitted within
300 feer of all roads designated as open on current Motor Vehicle Use Maps ... "
Recommendation: FPlease rephrase this bullet point 1o state, "In the absence of specific
restrictions, a person can camp.in any location on the forest outside of a developed recreation
site, and within 300 feet of all roads designated as open on current Motor Vehicle Use Maps.., "
(Please note the “Dispersed camping” description in Table 8; page 121 should be modified in
the same manner.)

(Page 56, Objective 10): Reereation, Background and Rationale (Shooting Ranges)

The DLRMP States, "Create one designated target shooting arca during the 10 yeats following
Plan approval” to replace the current range, for which the Forest will not renew the lease.”
Comment: With only one designated shooting range, people will likely find their own locations io
shool, with a potential increase in unsqgfe shooting behavior and possible littering. While 1
Range is a good start, comments included in the draft LMP state that the original plan called for
2.5 ranges - but that this was deemed unfeasible by the Prescott Leadership Team. (Note: This
was previously recommended in the 052611 AGFD comment letter to the Forest re: Draft IV of
the DLRMP),

Recommendation: The Department still advocates the development of additional
recreational shooting sites with lower cost and manpower regulrements than full-service
shooting ranges. Appropriate wording for this section might be "... create and operate one
Jormal larget shooting range, and create 2-5 additional informal recreational target shooting
areas (pocket ranges)”. (Note: This would require modification to page 9 of the DEIS).

(Page 69, Guide~WL-2): Terrestrial Wildlife

The DLRMP States, “Design features and mitigation measures should be incorporated in all
Forest Service projects as needed to ensure Southwestern Region Sensitive Species do not trend .
toward listing as threatened or endangered.”

Recommendation: This paragraph should be modified to include the Arizona Game and Fish
Depariment’s Species of Greatest Conservation Need (SGCN)." (Please note SGCN file in
altached CD included with this comment lelter)

(Page 69, Guide-WL-3); Terrestrial Wildlife

The DLRMP lists provision for the benefit of pronghorn habitat and populations.
Recommendation: This paragraph should be modified, by edditionally making reference to the
Department’s Central Arizona Grassiand Strategy (CAGS).” (Please reference the CAGS file in
attached CD included with this comment letier)

9



11-05-15;04: 18PM; ; £ 24/404

Plan Revision Team
November 28, 2012

(Page 77, Guide-Lands-2): Terrestrial Wildlife

Recommendation: As with the recommendation for page 69, Guide-W1-2 above, this paragraph
should be modified to include the Arizona Game and Fish Department's Species of Greatest
Conservation Need (SGCN).” (Please note SGCN file in aitached CD included with this
comment letter)

(Page 84-85): Standards and Guidelines, Range .
Recommendation: The WS-4 should be considered for this section as it provides the concept for

adapiive management regarding watershed function, An additional guide should incovporate
grass reserve banks.

(Page 111, Table 5% Monitoring Questions

Recommendation: In the final row of the table on page 111, under the heading "Monitoring
QOuestion,” the questlon at this intersection in the table should be modified to not only reflect
Federally listed species, but include the Arizona Game and Fish Department’s “Species of
Greatest Conservation Need (SGCN™) as well. (Please note SGCN file in attached CD included
with this comment letier.) :

Fina ents and Conelusions ting to DEIS Alternati

Pr jonal Forest's Prefe tive (Alternati

The Department understands information gathered from citizens and the public during the
development of Community Vision Statements, the “Ecological Sustainability Report” (ESR),
the “Economic and Social Sustainability Assessment” and the “Analysis of the Management
Situation” (AMS) influenced the alternative themes developed for the DEIS, which have been
developed in patt based upon the potential environmental, social, and economic consequences of
implementing ¢ach alternative,

Additionally, the Department understands Alternative B, with its suite of proposed management
actions, is the proposed revised plan and was developed iteratively in a collaborative manner to
address the needs for change identified in chapter 1 of the DEIS,

The Department met with -and repeatedly provided feedback to the Forest in the draft
developments of the proposed revised plan. The Department agrees with members of the public
who felt viability and habitats should have greater emphasis in all possible plan alternatives, and
finds existing designated wilderness areas to be adequate. Consequently the Department does
not support the Forest’s preferred choice of Alternative B,

rizona Game and Fi ent Preferred ive (Alternative C
The Department understands Alternative C wag developed to address the issues specific to
species viability and habitat, by providing a greater focus on the improvement of ecological
conditions and wildlife habitats. It provides additional emphasis on restoring the vegetation
types most severely departed from desired conditions, provides for increased restoration
treatment activities within the Ponderosa Pine and Grasslands Potential Natural Vegetation
Types (PNVT’s), and places additional emphasis on management actions providing benefit to
: - 10
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Plan Revision Team
November 28, 2012

native fish habitat and management indicator species such as pronghorn. In addition to these
considerations, with Alternative C being the sole alternative in which there are no additional
areas recommended for wilderness designation (contrasting the eight ‘Wilderness Expangion
Areas totaling approximately 43,400 acres identified in Alternative B), it is Alternative C with
which the Department most closely aligns, and for which it offers its support.

The Department appreciates the tremendous effort, monumental investment of manpower, and
outreach employed by the Forest in this planning effort. The Department wishes to again express
its appreciution for the opportunity to provide comment in this important process, If you have
any questions related to this letter or the comments, requests or recommendation that it contains,.
please feel free to contact me by phone at 928-692-7700, ext. 2300, or by email at
tfinley@azgfd.gov.

/ %47

Tom Finley
Supervisor, Region III

TPF:tb

ce:  Laura Canaca, Supervisor, Habitat Project Bvaluation Program
Trevor Bub, Habitat Program Manager, Region I
Larry Riley, Assistant Director and Acting Habitat Branch Chief

Enclosure:  CD containing the following: 2012-2022 State Wildlife Action Plan, Wildlife 20/20
Strategic Action Plan, Species and Habitat Conservation Guide, Species of Greatest Conservation Need,
Species of Ecotomic and Recreational Importance, Data Layers Associated with the Department’s
Habimap Planting Tool, Atizona’s 2006 Wildlife Linkages Assessment, Arizona Missing Linkages
Reports, Yavapai and Coconino County Stakeholder Linkages Reports, Arizons Game and Fish
Department Wind and Solar Energy Guidelines, Central Arizona Grassland Steategy, November 2, 2012
Letter: Notth Kaibab Ranger District Travel Management — Appeal of pursuant to 36 CFR 2015

11
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May 26, 2011

Betty Mathews

Forest Supervisor
Prescott National Forest
344 So, Cortez St.
Prescott, Arizona 86303

Re:  Comments on the Prescott National Forest Draft 4, Land and Resource Management Plan
Dear Ms. Mathews:

Thank you for providing an opportunity for the Arizona Game and Fish Department (Department) to comment
on Draft 4 of Prescott National Forest Land and Resource Management Plan (Plan). The Department
appreciates the effort of Mary Rasmussen, Supcrvisory Forest Planner, to involve the Department in this
important planning process. The Department recognizes the vital role that lands administered by the Prescott
National Forest (Forest) currently play in providing wildlife habitat as well as opportunities for wildlife-related
recreation in Arizona. As Arizona’s human population continues to grow throughout the life of the Plan, we
anticipate that wildlife and the public will become increasingly dependent on Fotest lands. It is therefore
essential that the Plan not only address current wildlife habitat and recreational needs, but also provide for the
high quality habitat and the maintenance of wildlife connectivity both within the forest and between Forest and
other public lands. We offer the following general comments on the plan as a whole, with specific comments
following.

COORDINATION WITH THE DEPARTMENT :

The Department has historically coordinated well with Forest staff on all aspects of forest planning,. We have
recently had a lavge turnover in staff in the Region 3, as well as on the Forest, and as a result some long-
standing staff relationships were lost as people have retired or moved on. The Department would like to
express our desire to reinvigorate our efforts at close coordination with Forest staff to ensure that coordination
1s as efficient and effective as possible. .

Our Memorandum of Understanding (MOU) with the Forest should provide guidance on any questions that
arise regarding the Department’s and the Forest’s roles and responsibilities regarding communication and
coordination. We understand that some staff have felt that the Federal Advisory Committes Act (FACA)
precluded our participation on interdisciplinary teams (IDTs) and at project and planning meetings where we
have traditionally been most effective at coordination with the Forcst. At a joint annual coordination meeting
between the Department and the Coronado National Forest held April 7th and 8th, 2010, the FACA issue was
discussed and addressed to the Department’s satisfaction, We understand that FACA will not preclude the
Department from early coordination including participation on IDTs in the future. It is our understanding that
like the Coronado, the Prescott National Forest will actively encourage the Department’s close participation and

AN EQUAL OPPORTUNITY REASONADLE ACCOMMODATIONS AGENCY
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coordifiation at the IDT level on future projects and plans and will include us early in the planning process for
efforts in which the Forest expects us to have a keen interest.

GENERAL COMMENTS ON THE FOREST PLAN

Forest Plan Structure

The Department has reservations about the new structure of the Forest Plan. We understand that the Forest has
moved away from a detailed plan with multiple detailed specific standards and guidelines to allow for the most
flexibility and adaptability in implementation of the plan. Although this seems reasonable on one hand, the
Department is concerned that it may also mean that the plan, as a collection of Desired Future Condition
statements, provides a vision, but lacks a ¢lear and navigable strategy for achieving that vision. Such a vision
without a clearly defined course of action seems to provide for little accountability to the public. The
Department would like to see some language in the plan explaining how the desired future conditions will be
achieved through implementation planning tiered to the Forest Plan,

Need for Additional Wildermess

The Arizona Game and Fish Department appreciates the effort that the Forest has put forth to idenitify areas for
Wilderness designation. Hunting was identified as a primary or secondary recreational activity in all proposed
potential wildemess areas, The Department agrees that all of the identified potential wilderness expansion areas
have wild, backcountry values and we would like to see those areas managed to maintain those values. We also
understand that in some instances multiple use management on National Forest land can lead to overuse of an
area leading to adverse impacts to wildlife and habitat. In some cases multiple-use becomes single-use, and
wildlife habitat can be completely lost, severely degraded, significantly impacted, and/or severely fragmented,
In instances where one use dominates all other uses, Wilderness designation may be preferred to that use despite
the limitations it may impose on many other uses. Such is the case when an important wildlife habitat is
converted to an open pit mine, new freeway, extensive solar development, oil or gas field, severely degraded
rangeland, or other use which severely impacts wildlife habitat and wildlife-related uses. In those cases the
Department finds Wilderness designation preferable to the severe degradation or loss of wildlife habitat.

However, the Department finds that a level of protection which maintains wildlife values, but allows flexibility
in management is often a better stratepy for the management of public lands. The Department, therefore, has
some concerns with designation of additional wilderness areas, The Department has had numerous difficult
episodes attempting to achieve our mission in designated wildemness areas. No matter how specific or general
the designation language is crafted, wilderess often seems to slow or stop us from doing our work, or at least
creates substantial additional compliance hurdles in accomplishing that wotk,

The kinds of activities that we believe could be complicated or obstructed by wilderness designation include;
« Creation of alternate access routes when existing designated access routes are closed across private
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lanid,

Aquatic management, which might include physical removal of noxious weeds, application of
chemicals for weed or fish removal, stocking of fish, construction and reconstruction and maintenance
of habitat structures in aquatic habitats, general access improvements, etc.

Wildlife surveys, sometimes by motorized vehicle, sometimes by plane and helicopter, sometimes
including placement of remote monitoring stations (e.g. cameras or scent poles),

Wildlife management, including introduction or removal of species, possibly including use of planes
and helicopters, possibly including marking or collaring of animals and radio tracking of animals, use
of motorized vehicles and equipment, development and maintenance of physical stuctures (e.g. bat
gates or riparian exclosures),

Wildlife water development and maintenance, sometimes including motorized vehicle use, plane or
helicopter use, and use of motorized equipment,

Stream renovation, including chemical removal of exotic fish and reintroduction of native fish, and
possibly including development and maintenance of physical structures to help manvage fish
populations, monitoring of native fish populations.

Habitat management, which could include removal of exotic plant species, timber or fuelwood removal,

brush removal, prescribed fire, ete.

One would think that those activities could be allowed by specific wording in designation documents, but our
experience has been that regardless of how specific or general the wording, our activities are hampered in areas
that are designated as wildermness. It seemns that different federal employees interpret wilderness designation in
different ways, and new hurdles are often put in our path, Furthermore, we cannot predict what new activities
might be needed in the future. Any specific wording to allow planned activities could exclude some needed

activily that we could not have predicted.

Nevertheless, the Department recognizes the benefits that wilderness protection can have on wildlifs habitat,

particularly as it relates to development and infrastructure projecis including new mining projects, new
development of mining elaims, transmission line and pipeline proposals, energy development proposals
including wind, solar, gas, and oil extraction, construction of new highway and freeway routes, and other

activities that may be harmful to wildlife. The Department concedes that Wilderness designation will provide a

higher level of protection for the land and in some cases may be the only viable strategy for achieving that
protection. The importance of this higher level of protection is undeniable given recent proposals for new

mines, new corridors for large transmission lines, and utility-scale renewable energy developments.

Wilderness designation may provide an increased awareness of prohibitions for illegal off-road travel. It is
unclear how much the designation will really impact off-road use, since offiroad use is already currently illegal

on the Forest. Increased education, signage, and enforcement of offuroad use are needed regardless of
Wildermess designation.

Rather than Wilderness designation, the Department would be much more supportive of another kind of special
designation for areas recognized as having important ecosystem values. A greater level of protection which
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allows for beneficial management of wildlife, while protecting wildlife habitat from extensive development and
infrastructure projects, would be the type of designation the Department could support without reservation. For
instance we have been very supportive of the designation of National Conservation Areas such as those on
BLM lands in southeastern Arizona,

Some activities that the Department would want allowed in any special designation for areas identified as
having Wilderness values include:

» Retention of existing public use roads that provide necessary public access to the area, including a
reasonable road width to allow for parking and camping along the road.

« Creation of new public roads that access the areas when existing access is closed by private landowners.
Hunting as regulated by the Department throughout the designated area, without special limitations
Wildlife surveys, including motorized vehicle and equipment use when appropriate such ag the use of
planes and helicopters, helicopter landings in remote areas, and chainsaw use to clear deadfall from
trails needed for management purposes.

« Wildlife inanagement, including; introduction of native species; removal of undesirable species; use of
planes and helicopters; helicopter landings in remote arcas; use of motorized vehicles and equipment;
capture, marking, collaring and radio-tracking of animals; development and maintenance of physical
structures (e.g. bat gates or riparian exclosures)

e Wildlife water development and maintenance, including temporary motorized vehicle nse, plane or
helicopter use, and use of motorized equipment for specific projects.

» Stream renovation, including chemical removal of exotic fish and reintroduction of native fish, use of
motorized vehicles and equipment, development and maintenance of physical structures to manage fish
populations.

+ Habitat management, including removal of exotic plants, timber or fuelwood removal, brush removal,
preseribed five, ete.

SPECIFIC COMMENTS ON DRAFT 4 OF THE FOREST PLAN

(Page 7, AZGFD and USFWS): This segment states that the Forest will cooperate with one or both agencies to
carry out its management activities,

Recommendation: This section should be re-siated for clarification, recognizing the Department’s state trust
responsibility and authority to manage wildlife and associated habitat. Additionally, another example should be
included for management of desired non-native species to provide for recreational opportunity.

(Page 10, Section 4): This section discusses providing desired habitat for native fish species. Recommendation:
The last sentence should be re-staled lo indicate that cooperation would take place with AZGFD to address the
need for control of non-native species, and indicate that collaboration will occur with the Department for
projects such as fish barriers - to maintain the separation of the desired non-native species from the native
species, while continuing to provide recreational opportunity where appropriate.
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(Page 13, Forest Wide Desired Conditions - Physical Factors): This section of the plan focuses on background

and existing conditions for climate. The third and fourth paragraphs state:
“Looking forward, there is gencral agreement among climate modelers that by the end of the 21st century, the
Soulhwest is likely to experience (Forest Service, 2010)

* Temperature increases of five to eight degrees Fahrenheit (or about 0.5°F/decade on average)

* An increase in the number of hot days, with summer heat waves lasting two weeks or longer

* Warmer winters and reduced snowpack, and a later monsoonal season

* A five percent drop in precipitation in most of Arizona and New Mexico

* Aninerease in extreme flood events following an overall increase in tropical storms
Changes in water distribution, timing of precipitation, availability, storage, watershed management, and human
water uses, may present some of the most important challenges of climate change and national forest .
management in the Southwest. Terrestrial and aquatic ecosystems and all humen socioeconomic systems in the
Southwest depend on water. The prospect of future droughts becoming more severe because of global warming
is also a significant concern...”
Comment: While the desired conditions for ecosystem resiliency identified in the segment following the above
component reflect a healthy forest condition and should be strived for, the Department has some concerns
about managing for effects that have not yet been manifested.

(Page 25, Desired Conditions for Interior Chaparral, DC-Veg-11): The Plan states:

* “Dwing young stages, chaparral contains a grass and forb component in the understory, The mid-to-late
development stages are dense, nearly impenetrable thickets with considerable shrub litter. Standing dead
material may accumulate in areas that have not burned for several decades. Ground cover consists
primarily of shrub litter (¢.g., small stems, leaves), Greater than 70 percent of chaparral is closed canopy
with some openings of grasses and forbs.”

» Chaparral is in a constant state of transition from young to older stages and back again, with fire being
the major disturbance factor, High severity fires occur with a frequency of once every 35 to 100 years,”

Comment. This habitat type extends over 315,600 acres, and represents the second-largest vegetation type on
the Forest. In terms of wildlife habitat value, especially as it relates to mule deer, the Department does not
support the position that “desirable” conditions exist when “Greater than 70 percent of chaparral is closed
canopy with some openings of grasses and forbs.”

Additionally, high severity fives should have a significantly shorter disturbance interval than once every 35 to
100 years to provide benefit the greatest number of wildlife species.

Recommendation: The desired condition should be much lower than a 70% closed canopy, and management
efforis should focus on moving towards as much open canopy as possible with an irregular mosaic composition.

(Page 34, Desired Conditions for Fisheries and Aquatic Species; DC-Aquatic-2): The Plan states:

“Desired Non-native fish species include bass, sunfish, certain trout species, and other fish that anglers enjoy.
Many of these fish have been planted in streams or lakes, provide 2 fishing experience, but can act as predators
to native fish species. The desired condition indicates that places where recreational fishing opportunities are
emphasized should be separated from places where native fish habitat is emphasized.”
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Comment; Clarification is needed here, to ensure that this desired condition is not in conflict with State fishing
regulations, as well as roundtail chub and other management objectives on the Upper Verde River. If such
conflict does exist, the Department would advocate a change in language to accommodate state regulations and
management objectives.

(Page 39, Desired conditions for minerals); The third bullet states that if a mine will be closed, an inspection of
mines for bats will be carried out by a qualified individual.

Recommendation: This segment should be clarified, indicating that if bats are present, AZGFD should be
consulted for recommended methods of closure,

(Page 45, Qbjectives 1-3) This section mentions the use of prescribed fire and mechanical treatments to manage
grasslands. The reality of getting approval to use fire then actually getting it to carry may not be the best
option. Mechanical treatments are considered to be quite intrusive, and require significant clearance efforts to
make a reality.

Comment: In many cases, hand crews are the most effective and cost efficient method to remove encroaching
Junipers from grassland habitat. Hand crews also significantly reduce the concern for ground/arch
disturbance.

Recommendation: The Depariment would like to see hand crews recognized as an option in this plan,

(Page 45, Objective 1): Draft 4 mentions reducing the application of wildfire over a 10 year period in the semi-
desert grasslands from 60,000-125,000 acres, to 25,000-85,000 acres.

Comment: This reduction in acreage may limit the success of the Central Arizona Grassland Strategy effort.
This being stated, the Department would advocate a broader acreage range lo lake advantage of opportunities
to utllize fire as a treatment mechanism when opportunities ave fuvorable.

Recommendation: The Depariment advocates incorporating a range of 25,000-125,000 acres.

(Page 47, Objective 4): The plan suggests using domestic goats to maintain current conditions in the interior
chaparral PNVT,

Comment: Goats would likely compete directly for the key browse species preferred by mule deer. The net
improvement that goats would have on chaparral habitat would likely provide a very short-term benefit. The
stocking of goats through much of the forest would likely contribute to an increase in mountain lion productivity
and recruitment, with subsequent impacts to various wildlife species.

Recommendation: In light of these potential impacts, the Department would prefer to not see goats identified as
a management option on the Forest,

(Page 48, Objective 7): The Plan discusses developing an area along the Upper Verde River for dispersed
camping but does not indicate where.

Comment: The Department has the following concerns: 1, Habitat damage resulting from vehicles and OHV's
along the river which may eventually lead to soil erosion. 2. These types of camping areas usually produce a
large amount of litter that could make its way into the river. 3. Dispersed camping areas usually expand
drastically over the years. 4. Without an LE presence or camp host at a minimum, these areas can attract the
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wrong type of users and quickly producing both safety and law enforcement issues, much like what the
Department has experienced on its own property.

Recommendation: The plan needs to clearly articulate how sites will be selected and managed to mitigate the
adverse effects that may be associated with these opportunities.

(Page 50: Objective 10): This scction talks about only creating "one designated target shooting area” to replace
the current shooting range, for which USFS is not renewing the lease,

Comment: With only one designated shooting range, people will likely find their own locations to shoot, with a
potential increase in unsafe shooting behavior and possible littering. While ] Range is a good start, comments
included in the draft LMP state that the original plan called for 2-5 ranges - but that this was deemed
unfeasible by the Prescoit Leadership Team,

Recommendation: The Department advocaies the development of additional recreational shooting sites with
lower cost and manpower requirements than full-service shooting ranges. Appropriate wording for this section
might be ".. create and operate ome formal target shooting range, and create 2-5 additional informal
recreational larget shooting areas (pocket ranges)".

(Page 54, Objective 24): This section focuses on restoring native fish on selected stream reaches.
Recommendation: The Depariment advocates expanding this section to include desired non-native fish species
that are managed for recreational opportunity, Additionally, this section should include a reference to Gila
Trout and the recovery effort underway on Grapevine Creek in GMU 204,

(Page 54, Objective 26): Draft 3 of the plan recommended treating 40,000-60,000 acres of grassland for the
benefit of pronghorn antelope. Draft 4 identifies a range of 15,000-90,000 acres,

Comment: The Department supports this expansion of the treatment acreages for the benefit of pronghorn
habitat,

(Page 65, Std-Rec-2): This section states that "only areas specifically depicted and described on the Motorized
Vehicle Use Map are open for motorized big game retrieval”,

Comment: There is a problem here, because on the current PNF Motor Vehicle Use Map (MVUM), there are no
areas specifically depicted or described as being open for motorized big game retrieval, On the original PNF
MVUM it specifically stated that motorized retrieval of big game was prohibited,
Recommendation: The wording for this section needs to be clarified or maps need to be updated to reflect those
areas where motorized big game retrieval may occur.

(Page 92): This section focuses on desired future conditions for the Verde Valley Management Area,

Comment: The final paragraph misses an important aspect of the recreational shooting issue as it relates to
desired future conditions for tavget-shooting.

Recommendation: The Department would advocate wording such as, "Adequate recreational target-shooting
sites exist within Prescott National Forest boundaries, while still preserving local residents and visitors feelings

of safety.”
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Again, the Department appreciates the opportunity to participate in this important process, If you have
any questions please feel free to contact me at 928-692-7700, or thuhr@azgfd.gov,

Sincerely,

Trevor Buhr
Habitat Program Manager
TLR:tb

cc:  Laura Canaca, Project Evaluation Program Manager
Bob Posey, Regional Manager
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CiviL RIGHTS AND DIVERSITY COMPLIANCE

The Arizona Game and Fish Commission receives federal financial assistance in Sport Fish and
Wildlife Restoration, Under Title VI of the 1964 Civil Rights Act, Section 504 of the
Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 1990, the Age
Discrimination Act of 1975, Title IX of the Education Amendments of 1972, the U.S.
Department of the Interior prohibits discrimination on the basis of race, color, religion, national
origin, age, sex, or disability. If you believe you have been discriminated against in any program,
activity, or facility as described above, or if you desire further information please write to;

Arizona Game and Fish Department
Office of the Deputy Director, DOHQ
5000 W Carefree Hwy
Phoenix, Arizona 85086

and

The Office for Diversity and Civil Rights
U.S, Fish and Wildlife Service
4040 North Fairfax Drive, Room 300
Arlington, Virginia 22203

AMERICANS WITH DISABILITIES ACT COMPLIANCE
The Arizona Game and Fish Department complies with all provisions of the Americans with
Disabilities Act. This document is available in alternative format by contacting the Arizona
Game and Fish Department, Office of the Deputy Director at the address listed above or by
calling (623) 236-7290 or TTY 1-800-367-8939,
RECOMMENDED CITATION

Arizona Game and Fish Department, 2012, Arizona’s State Wildlife Action Plan: 2012-2022,
Arizona Game and Fish Department, Phoenix, Arizona.

PROJECT FUNDING

Funding for the development of this strategic plan was provided by a State Wildlife Grant
Program Planning Grant and the Arizona Heritage Fund.
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FOREWARD

Arizona’s State Wildlife Action Plan (SWAP) is more than just another planning document. It is
the product of eight years of collaborative work conducted by the Arizona Game and Fish
Department and many of our partners in the conservation community, The first two of those
years occurred during the development of the first rendition of the plan, a document known as
Arizona’s Comprehensive Wildlife Conservation Strategy, or CWCS, During that time, the
Department, assisted by many of our key partners, undertook the daunting task of developing a
comprehensive wildlife conservation strategy for the state. This was done in concert with all the
other states and territories of the United States who were developing similar plans.

Following the eight elements required by Congress, those involved in the development of the
CWCS completed what could arguably be called the most comprehensive statewide analysis of
the condition of Arizona’s wildlife and habitats. The group developed criteria for identifying
Arizona’s Species of Greatest Conservation Need, or SGCN; they described the landscape of
Arizona, including descriptions of the habitat types and conditions of those habitats across the
state; they examined the status of the state’s SGCN, identified stressors to those species, and
most importantly, they identified actions that could be taken to address those stressors.

The final document came in at 564 pages, plus another 271 in appendices. The products of that
effort were made available on the Department’s web page in chapters that were useful to our
partners, including the State’s SGCN list, information on the habitats associated with the SGCN,
a list of stressors, and actions that can be taken to address those stressors. During the six years
since the plan was approved, the information contained in the CWCS was used to inform
management decisions by many of our partners including but not limited to land management
agencies and non-governmental conservation organizations, The Department has used the CWCS
to inform development of annual work plans required to receive State Wildlife Grant funding,
development of the Nongame and Endangered Wildlife Programs operational and
implementation plans, and the evaluation of external grant applications. The current revision will
be used even more extensively to inform strategic planning at all levels within the Department,
In addition, the data behind the SWAP will now be available to a much wider audience than ever
before.

Since publication of the CWCS, the demand for data access and the need for decision making
tools has grown. Even during the development of the CWCS, those involved knew that the plan
would evolve to meet changing conditions in the state, There was a desire to make the data
available to the public in as close to real time as possible. The original developers of the plan
envisioned using Geographic Information System (GIS) technology in a web-based system that
would allow anyone to access the data that informed the CWCS. With the current revision of the
plan, the Department has developed a number of spatial products and the web-based HabiMap™
Arizona, which provides full access to the data behind the SWAP to everyone within the
Department, our partners, the planning community, and to the public. Everyone can use this tool
to inform decisions that could impact Arizona’s diverse wildlife and habitats,

It has taken the Department over three years to make the H'abiMa.p‘l‘M Arizona a reality, develop
the spatial layers that populate it, and produce the SWAP. Many of you participated, either

fii
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knowingly by completing the SWAP revision questionnaire, participating in one of the seven
SWAP revisions workshops conducted around the state, participating in the Monitoring
Workshop hosted by the Heinz Center, Bureau of Land Management, and the Department, or
perhaps unknowingly simply by using, asking questions about, or providing feedback on the
original CWCS.

I believe we have succeeded. As 1 said earlier, the SWAP 1s more than just a planning document.
It is in fact a user’s manual for one of the greatest collaborative conservation efforts ever
completed in Arizona. This revised plan is much shorter than the original, Instead of having to
include printouts from the database in the body of the plan as we did in the original, we can now
simply provide an example and then send you to the on-line HﬂbiMapTM Arizona where you ¢an
access the information needed, and in many ways, we have refined or formatted the plan in a
way that is most useful to you, the end user. Also as a result of the revision, the new plan offers a
revised list of SGCN, built upon repeatable and defensible criteria; species distribution models
have been updated (and in many cases highly refined); and stressors and actions have been
updated. The new plan further acknowledges the impacts of climate change on Arizona’s wildlife
and habitats and lays out a framework of ongoing climate change initiatives in the state and
describes how those efforts will better inform the SWAP over the next 10 years.

1 am glad you have shown an interest in the future of Arizona’s wildlife by picking up this
revised SWAP. [ hope you will recognize its value. I encourage you to turn to the HabiMap™
Arizona for information when you are looking to make a decision that could impact Arizona’s
diverse wildlifg resources.

\ Depuy Bivecfor
Director, Arizona Game and Fish Department

iv
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EXECUTIVE SUMMARY

Arizona's Comprehensive Wildlife Conservation Strategy, or CWCS, was accepted by the U.S.
Fish and Wildlife Service's National Acceptance Advisory Team in 2006. It was the culmination
of a 2-year effort during which the Arizona Game and Fish Department solicited input from
numerous experts, resource professionals, federal and state agencies, sportsmen groups,
conservation organizations, Native American tribes, recreational groups, local governments, and
private citizens and integrated those ideas and concerns into a single, comprehensive vision for
managing Arizona’s fish, wildlife, and wildlife habitats over the next ten years.

In the intervening five years, Arizona and its’ wildlife have seen many changes. To name just a
few, the State’s human population continues to grow at a rate above average for the country,
generating a need for rural and urban planning, A strengthening demand for development of
renewable energy sources has created a drive to consider the impacts of such development on
wildlife and habitats. We have seen the emergence of new wildlife diseases, the introduction of
new invasive species, the listing of some species under the Endangered Species Act, and the
delisting of others. We have even welcomed a new species, the Least Tern, to our State. At
Federal, State, and local levels, there is also increased attention on climate change and how it
affects our wildlife and their habitats.

Perhaps more important is the ongoing work that the Department has engaged in over those
years, The CWCS served as a catalyst to the Department to improve on its data collection,
management, and analysis. Specifically, it became readily apparent that we needed to get the
wealth of information collected for that plan in front of the people who could use it most. In light
of that, we have endeavored to develop data products and analysis tools that would help
ourselves and our partners inform planning and decision making with the most current and
comprehensive wildlife data available. We have succeeded at that endeavor through development
of HabiMap™ Arizona; a web-based planning tool that allows individuals from partnering
agencies or the public to fully view and analyze the relationships among different data layers
such as individual stressors or species.

This document represents not only a plan, but also a guide to using the conservation products we
have developed over the years. If anything, implementation of the CWCS has reinforced the
Department’s commitment to and belief in the power of collaborative approaches to
conservation, We believe this document, now called the State Wildlife Action Plan (SWAP), is a
far superior product than the original CWCS because it facilitates data sharing and
communication between the Department and its partners. We also believe it to be much simpler
to use with each section corresponding to one of the required elements. Throughout this
document, blue text indicates a live link to the section of the document. Pressing CTRL + elick
on any link will take the user directly to that chapter or to an external link where applicable.

The first few sections of the document contain background and introductory material including a
short introduction to the SWAP and conservation in Arizona. That is followed by Development
of Arizona’s SWAP, which contains a quick description of the process involved in the revision
and a road map to the location of information regarding the eight elements. The next chapter,
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The State Wildlife Action Plan System for Arizona (SWAPSAZ) describes the data management
system the Department has developed to store all information related to the SWAP. This section
also describes the web-based interface, HabiMap™ Arizona that allows users of the SWAP their
own window into the data.

The next five sections form the core of the document and correspond to the first five of the
required elements. Species of Greatest Conservation Need (Element 1) describes updates to the
master species list, the revised vulnerability criteria to determine the SGCN, and outlines the
process used to develop of potential habitat models for the SGCN.

A complete description of Arizona’s habitat types and the condition of those habits is found in
Wildlife Habitat in Arizona (Element 2), In addition, this section describes the process the
Department used to develop a number of products to be used to inform conservation in Arizona,
Those models, in the form of GIS layers available in the lf[abiMapTM Arizona, include: 1) a
richness index for the SGCN, 2} an economic potential layer for species of economic and
recreational importance, 3) a sport fish importance layer, 4) modeled riparian habitat, and 5)
unfragmented habitats. These five layers, combined, form the Species and Habitat Conservation
Guide; a spatially explicit model of wildlife conservation potential.

Stressors to Wildlife (Element 3) contains a comprehensive, updated list of the stressors,
categorized by the level of severity, and their possible effects of Arizona’s wildlife. New to the
SWAP is a full treatment of the possible impacts of climate change to wildlife and what the
Department and its partners are doing to address those impacts. Finally, this section also
describes in detail the spatially explicit models developed to map the potential distribution of
individual stressors on the landscape. Actions to address stressors are found in Conservation
Actions (Element 4) along with a second set of actions 1o address issues faced by specific species
and/or taxa.

The last section, Monitoring (Element 3): identifies the ongoing and new monitoring efforts that
the Department is engaged in, discusses plans to incorporate conceptual models from a
monitoring workshop co-spensored by the Heinz Center, Bureau of Land Management and the
Department, and discusses monitoring efforts that the Department is engaged in through our
partnerships with other agencies.

vi
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INTRODUCTION

The State of Arizona ranks among the highest for its biclogical diversity — third in the nation for
the number of native bird species, second for reptiles, fifth for mammals, eighth for overall
vertebrate diversity, and with more than 800 native wildlife species, the highest diversity of any
inland state. The Arizona Game and Fish Commission (Commission) and Department
(Department) are proud to serve the people of Arizona as the stewards of that diversity and
recognize that these resources are a public trust, managed for the benefit of present and future
generations. The Mission of the Department is, in part, “to conserve, enhance, and restore
Arizona's diverse wildlife resources and habitats through aggressive protection and management
programs.” However, many factors that influence wildlife management, such as human
population growth, drought, and wildfire are beyond the Department’s control. In addition, much
of the habitat that wildlife relies on occurs on land managed by others. The Department depends
on the cooperation of many partners to safeguard wildlife for future generations. The following
document is the result of many years of collaborative work done by the Department and multiple
partners from federal, state, tribal, county, and municipality agencies; nongovernmental
organizations (NGOs); private land owners; and other stakeholder groups, all coming together to
ensure the future of Arizona’s wildlife,

BRIEF HISTORY OF WILDLIFE AND CONSERVATION IN ARIZONA

The State of Arizona has a long record of commitment and achievement in wildlife conservation.
The Commissioners of Fisheries was established as early as 1881 to look after Arizona’s
fisheries. In 1912 they were replaced by the State Game Warden, expanding the duties to
included hunt licensing, permits, and tags, The Game and Fish Commission was created in 1929
and became the Administrators of the Game and Fish Department in 1958. The system has
remained relatively unchanged to the present day, with five commissioners overseeing the
activities of the Department whose responsibilities under Arizona Revised Statute Title 17
include, among other things, establishing policies and programs to manage, preserve and harvest
wildlife, enforcing all laws for wildlife protection, and establishing hunting, trapping and fishing
seasons and game limits for all non-Tribal lands in Arizona. The Department manages wildlife in
the public trust and that mandate, for stewardship and responsibility, embraces all wildlife, which
under Title 17 includes all wild mammals, birds, reptiles, amphibians, mollusks, crustaceans, and
fish.

In 1960, Arizona became the first state in the nation to dedicate a full-time employee to nongame
wildlife conservation. The Nongame program was officially created in 1983, and consistent with
the Department mission, was charged to inventory, monitor, evaluate and plan for the
maintenance, recovery or reintroduction of populations and habitats of nongame wildlife (i.e.,
those wildlife species that are not traditionally hunted or fished), and provide status information
and management recommendations to state, federal, and private agencies and organizations for
environmental review, protection planning, and public information,

Through the 1980s and 1990s, the Department became widely acknowledged by its peers as
being among the nation’s preeminent state wildlife agencies, Numerous national and regional
awards affirmed the Department’s achievements and leadership roles. Many factors contributed
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to this recognition, among them: development of a national model for wildlife diversity programs
and a national model MOU for State implementation of ESA, the overall depth and breadth of its
programs, the expertise and accomplishments of its staff, and the strength and effectiveness of its
partnerships and public support. In 1990, the program expanded with funding obtained through
the Heritage Fund initiative. The Heritage Fund was created through the efforts of a broad
coalition of Arizona citizens and designates up to $10 million a year from lottery ticket sales for
the conservation and protection of the state’s wildlife and natural areas. Voters passed the
Heritage Fund Initiative by an overwhelming 2-1 vote, supported the Heritage Fund again at the
polls in 1998, and in 2002 voted 73% in favor to continue the Arizona Lottery, thus continuing
support for Heritage.

The Arizona Game and Fish Department uses Heritage Fund dollars to manage our rich wildlife
diversity, including threatened and endangered species. The Department also uses Heritage Fund
dollars to help urban residents coexist with wildlife, to educate children and the public about the
environment and wildlife conservation, and to create new opportunities and provide access for
outdoor recreation such as wildlife viewing. Heritage funding has also contributed nearly 18,000
acres for public enjoyment and wildlife conservation and establishment of wildlife areas.
Wildlife is an important and growing component of numerous local Arizona economies
(Silberman 2001, Southwick Associates 2003), and the Heritage Fund provides critical funding
1o the Department and benefits communities statewide.

During much of this same time, a national effort was underway to provide additional funding to
the states for wildlife conservation, One such effort, called the Conservation and Reinvestment
Act passed the House with over 300 votes in 2000, Unfortunately, its large-scale and dedicated
funding source did not survive a final compromise with the White House and Senate, but the
State Wildlife Grants Program was established, The State Wildlife Grants program provides
annual appropriations to the state wildlife agencies on a formula basis for all-wildlife
conservation, and mandated the development of Comprehensive Wildlife Conservation
Strategies (State Wildlife Action Plans) for each of the 56 States and Territories by October 2005
(TWW 2003a, 2003b). Together, these strategies provided an essential foundation for the future
of wildlife conservation and, perhaps more importantly, a stimulus to engage the states, federal
agencies, and other conservation partners to think strategically about their individual and
coordinated roles in prioritizing conservation efforts. Each individual strategy reflected a
different set of issues, management needs, and priorities, however, each plan was required to
address the same cight elements (TWW 2003¢) ensuring nationwide consistency and a common
focus on targeting resources to prevent wildlife from declining to the point of endangerment,

Arizona’s plan was completed on time, and to date the state has received nearly $16 million in
funding for wildlife conservation as a result of this program. State Wildlife Action Plans are a
primary conservation tool for keeping fish and wildlife healthy and off the list of threatened and
endangered species. The plans are unique in that they were developed by the nation’s top wildlife
conservationists in collaboration with private citizens. Each plan identifies the species that are in
greatest need of conservation and the actions needed to conserve those species and the full array
of wildlife in each state, The principal barrier to implementation of the plans is a lack of
sustainable funding.
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This newly reviewed and revised Arizona SWAP provides the next 10-year vision for
achievement, subject to adaptive management and improvement along the way under the
watchful eye of the Commission and its partners. The plan covers the entire state, from low
desert to alpine tundra. It identifies wildlife and habitats in need of conservation, insight
regarding the stressors to those resources, and suggests actions that can be taken to alleviate
those stressors. This new, revised plan not only provides opportunities for many partners to take
leadership roles in implementing conservation actions, but it provides innovative web-based
resources to encourage and enable those partnerships. Collaboration and synergy continue to be
key to shared success in Arizona wildlife conservation and management, and ongoing shared
successes will be key to continued Congressional support for the State Wildlife Grants Program.

EIGHT REQUIRED ELEMENTS OF THE SWAP

Congress identified eight elements required to be addressed in each State’s SWAP (TWW
2003c). Congress also directed that the plans must identify and be focused on the “species in
greatest need of conservation,” yet address the “full array of wildlife” and wildlife-related issues,
The plans must provide and make use of these eight elements:

(1) Information on the distribution and abundance of species of wildlife, including low and
declining populations as the State fish and wildlife agency deems appropriate, that are indicative
of the diversity and health of the State’s wildlife; and,

(2) Descriptions of locations and relative condition of key habitats and community types
essential to conservation of species identified in (1); and,

(3) Descriptions of problems which may adversely affect species identified in (1) or their
habitats, and priority research and survey efforts needed to identify factors which may assist in
restoration and improved conservation of these species and habitats; and,

(4) Descriptions of conservation actions proposed to conserve the identified species and habitats
and priorities for implementing such actions; and,

(5) Proposed plans for monitoring species identified in (1) and their habitats, for monitoring the
effectiveness of the conservation actions proposed in (4), and for adapting these conservation
actions to respond appropriately to new information or changing conditions; and,

(6) Descriptions of procedures to review the strategy at intervals not to exceed 10 years; and,

(7) Plans for coordinating the development, implementation, review, and revision of the plan
with Federal, State, and local agencies and Indian tribes that manage significant land and water
areas within the State or administer programs that significantly affect the conservation of
identified species and habitats; and,

(8) Broad public participation is an essential element of developing and implementing these
plans, the projects that are carried out while these plans are developed, and the Species in
Greatest Need of Conservation (SGCN).
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DEVELOPMENT OF ARIZONA’S SWAP

ROAD MAP TO REVISE ARIZONA’S PLAN

The development of Arizona’s original State Wildlife Action Plan (SWAP), known as Arizona’s
Comprehensive Wildlife Conservation Strategy (CWCS), was a multi-year effort requiring the
dedication of various Department workgroups and teams, numerous partners, and the public. The
result of that effort was to consolidate a large amount of data and information into one plan,
Early in that process, it became apparent that any plan of this magnitude would need to be a
“living” document in order to adapt to altered conditions on the landscape, changes to species
status, new or changing stressors, and shifting societal pressures.

In the mean time, conditions in Arizona have been anything but static. The human population of
the state has continued to grow and the accompanying urban and ex-urban development
continues to encroach on wildlife habitat throughout the State, More people also means more
infrastructure, such as roads, which without proper planning can fragment remaining habitat, The
State has also experienced the emergence of new siressors to wildlife including the drive for
development of renewable energy sources, the emergence and spread of new wildlife diseases,
the introduction of new invasive species, and the growing importance of climate change,
Needless to say, species have responded to existing and new stressors in various ways. Some
species have recently been listed as threatened or endangered under the Endangered Species Act
while others have been delisted. In 2010, Arizona for the first time became home to a breeding
pair of Least Terns. All of these changes, and many others, necessitated a complete review of our
existing SGCN, the criteria used to select them, and the list of stressors to wildlife. Any change
to the plan that requires revision of two or more elements is defined as a “major” revision by the
U.S, Fish and Wildlife Service (USFWS). In keeping with the guidance for plan revisions
provided by USFWS, the Department applied for and was approved for a State Wildlife Grant
(SW@) planning grant, Shortly thereafter, in October of 2009, the Department sent a formal
letter of intent to the USFWS notifying them of the Department’s intent to conduct a major
revision of the CWCS,

The Department has spent five years since the publication of the CWCS building on that
information collected and incorporating it into a comprehensive data management system, the
State Wildlife Action Plan System for Arizona (SWAPSAZ, see The State Wildlife Action Plan
System for Arizona (SWAPSAZ), p. 11). SWAPSAZ allows for real time management of the
data that drive decision making for the Department and its partners and facilitates adaptive
management of wildlife. An important part of SWAPSAZ is the web-based data viewer,
HabiMap™ Arizona which makes that data aceessible to everyone in the Department as well as
to our partners and to the public (see HabiMapTM Arizona, p. 13).

This section outlines the major changes to the CWCS and indicates where the details of those
changes can be found. Details regarding the development of the original CWCS can be found in
that doecument (AGFD 2006).
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Element 1: Information on the distribution and abundance of species of wildlife, including
low and declining populations as the State fish and wildlife agency deems appropriate, that are
indicative of the diversity and health of the State’s wildlife.

Major changes were made to the various components of Element 1, including: 1) the master
species list for Arizona was revised to reflect the taxonomic level at which wildlife is managed in
Arizona, to include new species reported in the state (e.g., Least Tern), and to update species
taxonomy (see appendices F — K in AGFD [2006] and Appendix D:, p. 194 in this document), 2)
a new vulnerability analysis was applied to the master species list using revised and more
defensible criteria (see Criteria Used to Define Vulnerability, p. 17), 3) a new SGCN list was
created based on the vulnerability analysis (see Appendix E: Species of Greatest Conservation
Need, p. 208), and 4) the resulting SGCN species distributions were modeled (see Distribution
Models for the Species of Greatest Conservation Need, p. 22).

Through a public process, the Department completely reevaluated and made several changes to
the vulnerability criteria used to identify SGCN (for a full discussion see Criteria Used to Define
Vulnerability, p. 17 and Component Criteria Used to Identify Conservation Priority Wildlife, p.
19). Two criteria were deleted: “Imperiled Status” which repeated other global vulnerability
rankings and did not account for differences in spatial scale of the assessments (NatureServe
2010a), and “Element Occurrences” because that category was too sensitive to incomplete data.
We also did not use previous Department rankings or thosc of other regional or national entities
to determine vulnerability. The definition of each vulnerability criterion was thoroughly
reviewed and rewritten to improve logic and clarity. For example, “Fragmentation™ was modified-
to make it clear that it was a product of anthropogenic changes rather than geographical isolation
resulting from a species’ unique evolutionary history; that “natural” historical isolation is now
reflected in the “Disjunct” category, A new criterion, “Distribution” status, was added to reflect
Arizona’s “responsibility” for each species with respect to its overall geographic range.

The original Arizona CWCS categorized SGCN according to tiers of vulnerability to reflect the
Department’s management commitments and priorities. The tier system is still in place, but the
definition of the three tiers has changed (see Tiers, p.18). In the spirit of our Section 6 authorities
and obligations and the Memorandum of Understanding between the Commission and the
USFWS, federally listed or candidate taxa (or those requiring post-delisting monitoring)
comprise a large percentage of management resource allocation. Consequently those species,
along with closed-season species (according to Commission Order) and species to which the
Department has committed resources through signed conservation agreements, all of which
scored “vulnerable” under one or more criteria, are our highest priorities and are categorized as
Tier 1A.

All species that scored “vulnerable™ in one or more categories, but did not fit the criteria above,
are categorized as SGCN species in Tier 1B. Finally, there were many species for which existing
data are insufficient to score one or more criteria. Those taxa were therefore scored as
“unknown” for those criteria and are placed in Tier 1C, the SGCN “Unknown” category. As we
learn more about those species they will be rescored and their SGCN status reevaluated. The
number of species in each tier is summed in Table 1. The SGCN list, along with the vulnerability
criteria scores can be found in Appendix E:.
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Species distributions have been completely updated. They are no longer mapped in a hierarchieal
vegetation classification based on The Nature Conservaney’s (TNC) ecoregions and Brown and
Lowe (1974} vegetation classes. Rather species potential habitat distributions were modeled for
all SGCN based on a number of data sources that have become available since the original
Arizona CWCS. These distribution models are much finer in resolution, are spatially explicit,
and the models are now easily viewed by our partners and the public via a web interface — the
new HabiMap™ Arizona. See Distribution Models for the Species of Greatest Conservation
Need, p. 22 for details.

Table 1: Number of species of greatest conservation need in each tier by taxon.
Tier
Taxonomic Group 1A 1B 1C Total
Amphibians 8 7 4 19
Birds 12 56 77 145
Fish 28 7 0 35
Crustaceans &
Mollusks 20 3 156 184
Mamrmals 10 55 28 94
Reptiles 15 34 5 54
Total 93 167 270 531

Element 2; Descriptions of locations and rclative condition of key habitats and community
types essential to conservation of species.

The Department did not receive any input from partners, stakeholders, or the public during the
revision review process that suggested a need to completely revise Element 2. Although there
have undoubtedly been changes in habitat quality in the five years since the original Arizona
CWCS, those changes did not necessitate a revision. Arizona is a large, topographically complex
state with a wide variety of land uses ranging from protected natural areas such as federal
wildernesses to highly developed urban areas. Wildlife occur in and use every habitat type in the
state and often rely on variability within and among habitat types to survive, Therefore, we have
identified all habitat types as inherently valuable to the natural heritage of Arizona and worthy of
conservation actions.

However, the Department also understands that some areas of the landscape are home to a
disproportionately large number of species (see Species of Greatest Conservation Need (SGCN),
p. 43); have an intrinsic economic importance to the Department and/or the people of Arizona;
provide unique hunting, fishing, and other recreational opportunities (see Species of Economic
and Recreational Importance (SERI), p. 44 and Sport Fish, p, 46); are exceptionally important
habitat (see Riparian, p. 48); and, a few areas, remain relatively unfragmented providing unique
management opportunities for wildlife (see Unfragmented Areas, p. 46). To capture these
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landscape characteristics and understand their value with respect to managing Arizona’s wildlife,
for this revision the Department has created the Species and Habitat Conservation Guide
(SHCQ), a spatially explicit model incorporating each of those values into a GIS layer depicting
wildlife conservation potential in the State. The SHCG will help to identify conservation
activities and opportunities into the future, See Modeling Areas of Wildlife Conservation
Potential: the Species and Habitat Conservation Guide (SHCG), p. 42 for detailed information on
the SHCG.

Finally, all of these layers and many others can be viewed in I'—Iaatl:»i.MapTM Arizona. Through that
tool, users can examine the condition of any habitat by overlaying different combinations of GIS
layers such as wildlife stressors with habitats and/or species distributions. See Figure 4, p, 14 and
Figure 18, p. 55 for examples.

Element 3: Descriptions of problems which may adversely affect species or their habitats,
and priority research and survey efforts needed to identify factors which may assist in restoration
and improved conservation of these species and habitats.

In the original CWCS, the Department, with the help of numerous partners, completed an
exhaustive threats analysis for species and habitats throughout Arizona. As for Element 2, input
from the public and partners suggested that this section did not require complete revision.
Nonetheless, although the list of stressors in the CWCS was comprehensive, it did little to inform
decision makers where on the landscape stressors actually occurred. Also, the original list of
stressors was organized by stressor categories adopted from Salafsky et al. (2003), which was an
attempt to produce a standardized system for dealing with threats that might eventually be
adopted across the conservation community, Although that system has merit, there were aspects
of the system and categories that did not apply well to Arizona. Therefore, for this revision, the
Department made several changes, including 1) revised the list of stressors to reflect more
accurately Arizona’s condition; 2) categorized the stressors with respect to their perceived level
of impact on wildlife and habitat (see Stressors to Wildlife, p. 51); 3) created spatially explicit
models for the potential distributions of many of those stressors (See Development of the
Stressors to Wildlife and Wildlife H.—.lblt'lt Models, p. 55), all of which are available for viewing
and simple analysis through HabiMap™ Arizong; 4) considered the potential effects of climate
change on Arizona’s wildlife (see Climate Change, p. 90).

Element 4: Descriptions of conservation actions proposed to conserve the identified species
and habitats and priorities for implementing such actions.

In the original CWCS we created a comprehensive list of actions 1o address the stressors in
Element 3. In this revision, we refined that list of conservation actions to reflect changes made to
the stressors, and reworked those actions to make them more explicit. In addition, we produced a
series of species or project specific conservation actions in which the Department and partners
might engage to benefit a variety of SGCN species (see Examples of Actions to Address Select
Species and/or Other Taxa, p. 114). These actions are not linked specifically to stressors, but
reflect much of the ongoing nongame priorities. We defined conservation actions to address each
of the stressors identified in Stressors to Wildlife, p. 51 and displayed in the HabiMap™ Arizona
(see Actions to Address Stressors, p. 97).

# 53/404



11-05-15;04: 18PM; ; £ 54/404

Arizona Game and Fish Department May 16, 2012
Arizona’s State Wildlife Action Plan 2012 — 2022 Page 8

Finally, we added a Climate Change section (p. 90) and identified many actions that can address
climate change and its effects, both directly and indirectly. Some of those actions are being
implemented currently by the Department and many can best be accomplished by our partners
and the public.

Element 5: Proposed plans for monitoring species and their habitats, for monitoring the
effectiveness of the conservation actions, and for adapting these conservation actions to respond
appropriately to new information or changing conditions.

The monitoring section (see Monitoring p. 142) was revised primarily for ¢larity, to update the
literature, update ongoing menitoring efforts, and to incorporate concepts from a monitoring
workshop held in September 2010 and co-sponsored by the Heinz Center, the Bureau of Land
Management (BLM) and AGFD. The workshop included state and federal agency and tribal
representatives and members of the Audubon Society, and focused on monitoring in the context
of climate change. The Department did not receive any input from partners, stakeholders or the
public during the revision review process that suggested a need to completely revise this
element.

Element 6: Descriptions of procedures to review the strategy at intervals not to exceed 10
years.

Arizona’s new SWAP is far more than a document. It is a fully integrated data management
system that allows the Department to share data on the SGCN, the stressors, and the landscape
models with all of our partners and with the public. The advantage of taking an approach to the
SWAP that combines the document with a fully integrated data management system is that the
Department will be able to continuously revise species, habitat, and stressor data as information
becomes available, and that information may be served via our web tool, HabiMap™ Arizona, to
our partners and the public. Feedback from cooperators can also be incorporated in real time.
This ability, while allowing the Department to engage in true adaptive management, limits the
need for constant revisions of the plan itself. However, the Department recognizes that there will
be changes as programs are completed, new programs are begun, priorities change, species status
changes, and alterations occur across the State, all of these changes will need to be incorporated
into the SWAP, and the Department commits o reviewing this document as required by USFWS
guidelines and performing a full review and revision as needed by 2022, The Department fully
expects that revision to be a major revision, thus requiring re-assessment of the status of species,
habitat conditions, stressors to wildlife, and monitoring. The Department will continuously
monitor public comment through HabiMap™ Arizona, but also expects to hold public meetings
to review the revision at that time.

Element 7: Plans for coordinating the development, implementation, review, and revision
of the plan with Federal, State, and local agencies and Indian tribes that manage significant land
and water areas within the State or administer programs that significantly affect the conservation
of identified species and habitats.
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The Department is fully committed to collaboration with its mary partners, The development of
a number of web-based planning tools, including HabiMap '™ Arizona, are meant to facilitate
collaboration by making SWAP data available for review and analysis by our partners. In
addition the SHCG provides a spatially explicit depiction of wildlife conservation potential
allowing partmers to easily engage in conservation activities,

The Department also partnered with federal and state agencies, tribes, and non-governmental
organizations to get technical and expert opinion on various SWAP processes relating to criteria
selection for identifying SGCN, reviewing the species and threat distributions, identifying
habitats of conservation value, and reviewing threats and actions that address SGCN and their
habitats, A stakeholders meeting was held in Phoenix in May 18, 2010. Prior to the meeting we
sent personal invitations to the leadership and/or to natural resource program directors of
Arizona’s 22 Native American tribes, BLM districts, USBR, USFWS Ecolopical Services
offices, USFS National Forests, National Parks, military installations, as well as various
academics and NGOs. A total of 87 participants attended the public meetings, as private citizens
or representing stakeholders.

The Department, the BLM, and the Heinz Center also hosted a monitoring workshop for Arizona
SWAP partners on September 20-24, 2010, in Phoenix. This workshop focused on identifying
existing monitoring programs, conceptual models of stressors/actions/conservation targets and
their inter-relationships, indicators of wildlife and habitat condition, desired future conditions,
developing performance measures for wildlife conservation, data management systems, and
adaptive management. Workshop discussions also highlighted the topic of climate change as a
key stressor to wildlife and habitat, and how monitoring and conservation actions could address
this stressor. See Appendix F: for a list of the Agencies which participated in this revision and
Table 4 for a list of ongoing partnering efforts.

During August 2011, the Department hosted three workshops giving 38 partners and
stakeholders hands-on demnonstrations of HabiMap™ Arizona and soliciting feedback from them
through a zoomerang survey. Participating agencies are included in Appendix F:.

Element 8: Broad public participation is an essential element of developing and implementing
these plans, the projects that are carried out while these plans are developed, and the Species in
Greatest Need of Conservation (SGCN).

With the release of the Hdbe'ap Arizong, the Department has made all of the 1nformat10n
contained in the SWAP transparent to our public., Anyone can access the Hab:Map Arizona
and analyze species and stressors occurring anywhere in the state and evaluate the conservation
actions. In this way, interested parties can become actively engaged in conservation. The SHCG,
in particular, provides an easy to use, graphical interface that allows the public easily to locate
areas of high wildlife value, Feedback from users of these tools will further inform the data
contained therein and decisions based on that data.

To solicit input from the public and stakeholders for the 2012 revision of Arizona’s SWAP, the
Department held a series of seven public meetings statewide from December 2009 through
February 2010 (one in each Department Region and one at Department headquarters in Phoenix)

# 55/404



11-05-15;04: 18PM; ; # H5/404

Arizona Game and Fish Department May 16, 2012
Arizona’s State Wildlife Action Plan 2012 — 2022 Page 10

and hosted an online survey on the agency’s website (www. azgfd. gov). A total of 87
participants attended the public meetings, as private citizens or representing stakeholders (see
Appendix F: for complete list).

The online survey and public meetings were announced to the public and stakeholders via the
Department’s website, press releases, E-news subscription updates, and through social
networking notices on the Department’s Facebook and Twitter links. Proposed new and existing
components of the SWAP were made available to the public from the Department’s website,
including draft maps of species, habitat, and threat distribution models.
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THE STATE WILDLIFE ACTION PLAN SYSTEM FOR ARIZONA (SWAPSAZ)

Development of the Arizona’s original SWAP, the CWCS (AGFD 2006), was a multi-year effort
requiring the dedication of various Department workgroups and teams, numerous partners and
other stakeholders. One result of that effort was to collect a large amount of information about
Arizona species and habitats into a centralized repository and consolidate it into one plan, Early
in that process, it became apparent that the information being collected was and would continue
to be dynamic, presenting a “snap shot™ of conditions at any particular point in time, The plan
would need to be a “living document to reflect dynamic conditions on the landscape, changes to
species conservation status, new or intensifying stressors, and shifting societal pressures. The
Department has spent five years building on the initial CWCS data, tracking changes, and
developing dynamic processes to incorporate the information into an integrated data
managetent system that would make the dynamic data available to users, the State Wildlife
Action Plan System for Arizona, The SWAPSAZ allows for real time management of the data
driving the Department’s and partners’ decision making processes and facilitating adaptive
management of wildlife. The system consists of a centralized, relational database, over 400
geospatial data layers, a number of complex spatial models, and HabiMap'™ Arizona (see figure

1).

SWAPSAZ

HabiMap™ Arizona

Wildlife Consarvation Potantial
Madals

State Wildlife L
Action Ptan

L3

=SHCG

- Unkagmanted

Species Distribution Models

Stressor Distribution Models

Heritage Data™
Managamant
_ Syslem

Figure 1. The State Wildlife Action Plan System for Arizona

SWAPSAZ’s core component is the SWAP database. This database tracks all of the information
that informs the SWAP itself, and the data layers that make up HabiMap™ Arizona. In turn, the
database is informed by the Department’s Heritage Data Management System (HDMS) which is
used to update taxonomy and to validate the species distribution models, Those updates are then
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pushed into HabiMap™ Arizona via the species distributions or the wildlife conservation
potential models. Any changes to an existing stressor or the addition of an emergent stressor can
also be pushed through the database and reflected in the data layers in HabiMap™ Arizona.
Additional eonservation actions to address emergent or intensifying stressors will be added to the
database and amended to the SWAP (this document) via the process set forth in the USFWS’s
revision guidelines. Individual components of SWAPSAZ, along with other planning tools, can
be accessed through the Planning for Wildlife website (hitp://www.azgfd.gov/WildlifePlanning).

SWAP RELATIONAL DATABASE

All data collected and generated during the SWAP processes are stored in one centralized
relational database. The database holds all of the species information including scientific and
common names, vulnerability scores, tier level, parameters used to develop the distribution
model, and a link to the distribution model for each species. In addition, the database holds all of
the stressor information including definitions and links to relevant conservation actions. The
Actions to Address Stressors section of this document is generated directly from the database as
are all species tables,

The database is meant to be “living” in that changes to any component of the SWAP can be
made in real time and instantly compiled, linked, and applied to all relevant areas, For example, a
change to a single stressor would automatically be reported at the habitat type and species levels,
and in applicable planning
documents. In addition, the
centralized location of all SWAP
data facilitates  sharing  of
( ] information and planning across

Species - Stressors work  units and  among
— /| | cooperators.

- b

The structure of the SWAP

database is complex but can be

v conceptualized as consisting of

Y | four main sections: Species,

Documents Habitat Types Stressors, Habitat Types and

/ Documents. Each of these

sections consists of multiple,

Ecaregions interrelated tables which will be
= explained in more detail below.

Figure 2. Structure of the SWAP Relational Database Figure 2 shows the simplified
structure of the SWAP database.
The main sections of the SWAP database are shown in the large boxes. Arrows connecting those
boxes, indicate relationships among different sections. The direction of the arrow indicates the
type of relationship. For example, the double headed arrow between “stressors” and “habitat
types” indicates that all Stressors are linked to one or more “habitat types™ and all “habitat types”
are linked to one or more “stressors.” The single headed arrow between “species” and
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“documents™ indicates that while all “documents™ are linked to one or more “species”, the
converse is not necessarily true. Not all “species” are linked to specific “documents.”

The species section of the database contains the master species list of all wildlife for which there
is historical evidence of occurrence in Arizona, Species information may be retrieved from the
database grouped by higher level taxon (e.g., fishes, mammals, ete.) or by scientific or common
name. Each species is linked to specific information including but not limited to: vulnerability
criteria scores, conservation priority level, habitat types used by the species, parameters used to
model the distribution, and a link to the GIS layer for the species. This allows the retrieval of any
species or group of species based on geographic distribution and/or vulnerability status,

The stressors section contains all data collected during the CWCS (AGFD 2006) threat
assessment exercise. The main table for this section contains a comprehensive list of habitat type
and species level stressors and their definitions. In addition, as indicated in figure 2, each stressor
is associated with specific conservation actions (See Actions to Address Stressors),

The documents portion of the database contains references to planning documents and
conservation agreements, both signed and draft, with which the Department is involved, Each
document is linked to a separate table identifying the partners involved in each plan, This section
also provides a document tracking mechanism which facilitates cooperation among Department
work units and among cooperators,

HABIMAP™ ARIZONA _

HabiMap™ Arizona is an interactive, web-
71| based GIS tool that was built to display and
query the spatial components of the SWAP,
such as stressors to wildlife, species distribution
models, and the wildlife conservation potential
models including the SHCG (see Modeling
Areas of Wildlife Conservation Potential: the
Species and Habitat Conservation Guide
(SHCG)). The ability to display the spatial
components of the SWAP at a landscape level
allows users to identify relationships between
data layers; perform threat assessments for
specific sites, species, and/or groups of species;
locate the best areas for conservation action
based on any of the wildlife conservation
potential models; and explore potential wildlife
related  conflicts  when  planning  for
development.
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Figure 3. HabiMap Home Page. tutorials, and help documents; the Department’s

home page; and the Environmental Review
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Tool, Additional links will be added as more help materials and other planning tools are
developed, Clicking on the image of HabiMap™ Arizona opens the data viewer where the user
can begin to explore and interact with the data collected in developing the SWAP. Those data
layers include distribution models for each species on the SGCN list and wildlife stressors, the
wildlife conservation potential models, vegetation classifications, and various other layers from
the Department and other agencies. In addition, the tool utilizes three different base maps: two
topographic formats and one satellite and aerial imagery format. The user can view those base
maps alone or with any combination of the available data layers. This allows the user to do
simple overlay analyses without any GIS experience. For example, a user who was interested in
the effects of air traffic on bald eagie populations might begin by looking first at the predicted
distribution of bald eagles (figure 4A) and proceed to look at the relationship between the
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Figure 4. Bald Eagle Stressor Analysis

predicted dlstrlbutlon of bald eagles and the modeled distribution of air traffic (figure 4B). Other
HabiMap™ Arizona functions include the ability to zoom in and out; bookmark areas to easily
share information; draw study sites on the map and share those with others; and query the
database to get a complete list of SGCN predicted to be in any area. Both the data and the tool
functionality will be updated on a regular basis to insure that users have access to the best
available data and the tools to analyze it effectively.

The Department envisions HabiMap™ Arizona as a primary means of sharing information not
only internally but also with our partners and the publie. Currently, the Department has hired a
public rclatlons firm to help us develop a communication and marketing plan to bring the
HabiMap™ Arizona to as wide an audience as possible,

# 60/404
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HabiMap™ Arizona and this document are the user’s guides to wildlife conservation in Arizona.
Interested parties (e.g., planners, landowners, government agencies) can examine different data
layers to see where species may exist and where stressors may impact those species. This
document then provides recommended conservation actions to lessen the effects of those
stressors. Other agencies and partners can use the two together to determine the optimal places to
concentrate conservation activities, Planners and developers can use the wildlife potential
conservation models (see Modeling Areas of Wildlife Conservation Potential: the Species and
Habitat Conservation Guide (SHCG)) as a starting point to identify areas with the least potential
for wildlife related conflict early in the planning process. However, later in the process further
analysis of known species locations can be done in the Department’s Online Environmental
Review Tool. The conservation actions contained in this document can be used to guide
mitigation efforts to aveid or minimize negative impacts to wildlife. Additional wildlife
conservation guidance is available through the Planning for Wildlife website
(http://www.azgfd.gov/Wildlifeplanning).
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SPECIES OF GREATEST CONSERVATION NEED

Element 1 requires states to include information on the distribution and abundance of species of
wildlife, including low and declining populations as the State fish and wildlife agency deems
appropriate, that are indicative of the diversity and health of the State's wildlife. Those species
that each State identified as most in need of conservation actions are often referred to as the
Species of Greatest Conservation Need (SGCN). As a first step in identifying the SGCN for the
CWCS, the Department compiled a master species list for the State of Arizona. Briefly, all
species known to exist in the State were compiled into an exhaustive list from a number of
existing data sources. The resulting list was refined by Departmental experts working with
external collaborators to reflect the taxonomic level at which the Department manages wildlife.
While most wildlife are managed at the species level, others are managed at the subspecific leve!
(e.g., Sonoran tiger salamander), or when appropriate at the distinct population segment level
(e.g., Arizona treefrog). Thus, throughout this section while we refer to vulnerable “species,” the
reader should recognize the possibility of different taxonomic ranks,

The master species list was further refined to include only those species for which the
Department has statutory responsibility as defined in Arizona Revised statutes Title 17. That
includes all vertebrate species, crustaceans and mollusks. Although the Department recognizes
the conservation needs of a number of plants and insects, lack of authority, resources and
expertise limits the Department’s ability to respond to those needs. However, we offer
encouragement and support to our partners that do so. Finally, the master species list was limited
to those species that actually depend on Arizona habitats for survival, Thus, anecdotal species
accounts as well as casual and accidental bird sightings were not included, Feral or pet trade
species were also excluded. However, nonnative species that the Department actively manages
(most sport fish are in this category) were included on the master species list (Appendix D:).

The second step in identifying the SGCN was to evaluate each wildlife species in terms of its
conservation needs and vulnerability, To accomplish that in the CWCS, the Department
developed a number of *vulnerability” criteria, designed to evaluate a species’ conservation
status and risk level by evaluating the abundance and distribution of the species. In addition, the
criteria included indicators of population stability (e.g., demographic status and declining status)
and population risk (e.g., fragmentation status and concentration status), Thus, the vulnerability
assessment provided us with a means to answer questions regarding the distribution, health, and
abundance of wildlife species and populations.

For this revision, we have updated the master species list to reflect changes in taxonomy
including name changes and subspecies determinations. We have also refined the definitions of
the vulnerability criteria to better assess each species’ vulnerabilities. The species were rescored
using the refined criteria, to produce more robust species evaluations that reflect the current state
of knowledge per species. Species that were determined to be at risk (i.¢., vulnerable in some
criteria) through that assessment were added to the SGCN list (Appendix E:). That list was
further prioritized into three tiers, 1A, 1B, and 1C (see Tiers). Tier 1A contains those species for
which the Department has entered into an agreement or has legal or other contractual obligations,
or warrants the protection of a closed season. Tier 1B represents the remainder of the vulnerable
species, Tier 1C contains those species for which insufficient information is available to fully
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assess the vulnerabilities and therefore need to be watched for signs of stress. This tier replaces
the species of unknown status from the CWCS, These changes have resulted in a better and more
realistic SGCN list. The current tiers, vulnerability scores, and the tier designation from the
CWCS are in Appendix E:. Finally, a potential distribution model was developed for each of the
tier 1A and tier 1B species (see Species Distribution Models). Thase models can be viewed and
their relationship to habitat explored using HabiMap™ Arizona.

CRITERIA USED TO DEFINE VULNERABILITY

For Element 1 of Arizona’s SWAP, the Department must identify wildlife of conservation
priority, i.e., Species of Greatest Conservation Need (SGCN). For this purpose, all of Arizona’s
native species of wildlife (ranging from big game species to crustaceans and mollusks) were
evaluated with the process described below. Those species that scored “1™ for any vulnerability
category, or scored “0” (insufficient data) are included in the list of SGCN, The SGCN were
further prioritized into three tiers based on vulnerability scores and legal status,

Vulnerability

There are potentially many ways to assess the degree to which any species in Arizona is
vulnerable to the impacts of specific threats. Accordingly, the Department developed a set of
criteria to capture different types of vulnerability in the context of the Department’s mission to
"conserve, enhance and restore Arizona's diverse wildlife resources and habitats.”

All of the vulnerability assessments are based on expert opinion of Department biologists and
diverse partners. In addition, the Department has been and is engaged in numerous monitoring
programs across the spectrum of wildlife species (see Monitoring), and those monitoring efforts
greatly informed the assessment. However, we make no claim to have thoroughly analyzed
population status parameters for all species. In fact, there are very few, if any, recent
comprehensive population analyses for any wildlife species in Arizona, although there are
exceptions (e.g., bald eagles [McCarty and Jacobson 20117). Those few analyses that have been
done are typically spatially or temporally constrained, out of date, or all of the above, and
difficult or impossible to extrapolate range wide; examples include, Gila chub (Griffith and
Tiersch 1989), Sonora mud turtles (Stone 2001, Hensley et al. 2010), kangaroo rat species (Zeng
and Brown 19387). Recovery plans and status reviews for federally listed and candidate species
provide useful data, but those taxa remain a relatively small subset of Arizona’s wildlife species,

This vulnerability assessment did not use available national or global vulnerability rankings (e.g.,
NatureServe) because rankings based on species evaluations across their entire geographical
distribution are too coarsely scaled, We also did not attempt to mateh rankings done previously
by the Department (e.g,, Wildlife of Special Concern in Arizona [WSCAJ), or rankings done by
other agencies or entities, e.g., U.S. Forest Service (USFS) Southwestern Region Sensitive
Animals list (USF8 2010), BLM sensitive species list for Arizona (BLM 2005), Birds of
Conservation Concern 2008 (USFWS 2008), Southwest Partriers in Amphibian and Reptile
Conservation (PARC) draft priority amphibian and reptile species list (SW PARC unpublished),
etc., again because of issues of scale, as well as differing management and conservation priorities
across agencies, NGOs, ete.. It is important to note that lists compiled by other entities are based
on other, perhaps similar or dissimilar, criteria in different geographic and management settings,
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therefore the resulting vulnerability ranks herein are not meant to replace, update or invalidate
any of those lists.

We did not include a vulnerability category specifically for climate change, It is evident that the
scientific community’s understanding of the ways in which climate change will manifest itself
(e.g., precipitation or temperature changes, its intensity, topological and geographic patterns,
direct and indirect effects on species, etc.), is incomplete. Further, some recent models have
suggested that species might be affected physiologically in ways that confound relatively simple
predictions of distributional shifts (e.g., Sinervo et al. 2010). It is likely that climate change will
affect all species, and although contributions to our understanding continue to be made, the
manner and degree to which individual species will be affected requires considerably more data.
Therefore we did not attempt to predict the relative vulnerability to climate change among
Arizona’s wildlife (see Climate Change).

Each species was scored for each of the following vulnerability eriteria. If a species ranked as
*vulnerable” (i.e., score = “1™) under one or more of the vulnerability criteria it was included in
the SGCN. Ranks were not additive. The rank was based on the following criteria:
» Extirpated from Arizona
Federal or State status
Declining status
Disjunct status
Demographic status
Concentration status
Fragmentation status
Distribution status

Species were considered to have “unknown status” if there was insufficient information to
determine the species’ vulnerability under one or more of the criteria, i.e., if none of the eight
criteria were scored as “1”, but one or more of the eight categories scored “0”,

Tiers
The resulting list of SGCN was further categorized into three tiers reflecting the Department’s
management commitments and priorities; tiers were ranked as follows:

Tier 1A4: Scored “1” for Vulnerability in at least one of the eight categories and matches at least
one of the following;
— Federally listed as endangered or threatened under the Endangered Species Act (ESA).
— Candidate species under ESA.
— Is specifically covered under a signed conservation agreement (CCA) or a signed
conservation agreement with assurances (CCAA).
— Recently removed from ESA and currently requires post-delisting monitoring.
— Closed season species (i.e., no take permitted) as identified in Arizona Game and Fish
Commission Orders 40, 41, 42 or 43.

Tier 1B: Scored “1” for Vulnerability in at least one of the eight categories, but match none of
the above criteria.
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Tier I1C: Unknown status species. Scored “0” for Vulnerability in one of the eight categories,
meaning there are no data with which to address one or more categories, and vulnerability status
cannot be assessed, These species are those for which we are unable to assess status, and thus
represent priority research and information needs. As more information becomes available, their
tier status will be re-evaluated.

COMPONENT CRITERIA USED TO IDENTIFY CONSERVATION PRIORITY WILDLIFE

Each species was ranked for each of the eight vulnerability criteria, with a ranking of ‘1’ (= High
Priority), ‘2" (= Medium Priority), or ‘3" or ‘4’ (= Low Priority) was assigned. Scoring was
conducted by Wildlife Management Division staff (primarily Nongame, Game, and Fisheries
branch specialists) and reviewed by Regional staff and external partners. Species lists (by
taxonomic group) and evaluation scores were compiled in the Department’s SWAP database.

Extirpated Status
Description: Species that historically occurred in Arizona, but are thought to no longer exist
here; populations continue to persist in other states or in México.

CRITERION
SCORE DESCRIPTION - EXTIRPATED STATUS
1 Extirpated from Arizona
3 Not extirpated from Arizona

Federal or State Legal Status

Description: The legal status of each species, subspecies or Distinet Population Segment
determines this criterion score. High-ranking species include: those that are currently listed
federally under ESA as endangered, threatened or are candidates for listing, including those
populations considered essential or nonessential experimental under section 10(j) of the ESA;
recently de-listed species that are undergoing post-delisting monitoring; and species of mollusk,
fish, amphibian or reptile for which there is no open season in Arizona as identified in
Commission Orders 40, 41, 42 or 43.

CRE':EE)I:]?N DESCRIPTION — LEGAL STATUS
Listed endangered or threatened or
1 Candidate for listing or
No open season in Arizona or
Has a signed CCA or CCAA
3 No status
Declining Status

Description: Reflects the extent to which population numbers or habitats were recently, are
currently, or are anticipated to be in decline, The scores evaluate the degree of change that has
been observed, estimated, inferred, or suspected in the area of interest over 10 years or three
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generations, whichever is longer (up to a maximum of 100 years); see definition of “Global Short
Term Trend” (NatureServe 2010b). The peried of time overlaps with the present, so that declines
in the immediate past (whether considersd ongoing or not), continuing trends, and trends
projected to begin immediately are all included. Without evidence to the contrary, and if habitats
remain largely intact, status was assumed to be stable.

CR;ZZF;IEN DESCRIPTION — DECLINING STATUS

0 Insufficient data
severely declining = Decline of >70% or

1 Very rapidly declining = Decline of 50-70% or
Substantially declining = Decline of 30-50%

2 Decline = 10-30%

3 Stable = Unchanged or within +/- 10% fluctuation

4 Increase of > 10%

Disjunct Status

Description: High-ranking species are represented by populations that have been historically
geographically separated from the main population and, thus, vulnerable to declines or local
extirpation because of the distance from other major population centers (i.e., other geographic
areas where large percentages of that species population oceur naturally) and the low likelihood
of immigration. An example is the montane vole (Microtus montanus) that in Arizona occurs
only in the White Mountains, yet the species is widespread from northern New Mexico
throughout much of the intermountain West. Vulnerability of species populations that are
disjunct as a result of anthropogenic changes to the landscape are captured in Fragmentation
Status.

CRITERION
DESCRIPTION —
SCORE SC ON— DISIUNCT STATUS
0 Insufficient data

Disjunct population: 1 to few populations in Arizona separated by large
relative distance from larger core distribution of the species outside of
1 Arizona, or

Isolated populations: the core of the species range is within Arizona,
and consists of 1 to few populations that are separated by relatively
large distances from one another.

5 Peripheral populations: Arizona populations at the margins of the
species distribution.
3 Continuous: the distribution of Arizona populations is within the core of

the species’ range,

Demographic Status

Description: This criterion considers birth and death rates of each species and known factors
impacting those rates, Rates can be affected by intrinsic factors such as low genetic diversity,
generation time, reproductive potential and other life history characteristics; and from extrinsic
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factors including environmental change, illegal harvest, disturbance, and disease. California
condors are an example of a species with high demographic concerns,

CRITERION
SCORE DESCRIPTION — DEMOGRAPHIC STATUS
0 Insufficient data

Demographically poor situation: Unusually low birth rates or high death
rates combined with small or declining population size, Demographic
rates are affected by known stressors likely causing a worsening
situation in parts of Arizona.

Demographically challenging situation: Low birth rates or high death

2 rates combined with small population size. No anticipated worsening of
these rates in next 10 years.

Demographically stable situation: Birth and death rates anticipated to
contribute to normal population size variation in next 10 years.
Demographic growth situation: Birth and death rates anticipated to
contribute to overall population growth over next 10 years.

Concentration Status

Description: species that have a portion of their life history in which large numbers of
individuals, representing a significant portion of the population, are concentrated in relatively
small geographic areas, and thus are more vulnerable to local threats and catastrophic events (for
example, birds that congregate at a few major migratory stopover sites, communal bat roosts or
maternity sites, breeding aggregations of some amphibians).

CR;ZE;:SN DESCRIPTION — CONCENTRATION STATUS

0 Insufficient data

i Colonial species: found in a limited number of groups at high
concentration for all, much, or a critical portion of their life cycle.

2 Aggregating species: found in a limited number of groups at high
concentration for a limited part of their life cycle.

3 Diffuse species: not found in a limited number of groups at high
concentration for part or all of their life cycle.

Fragmcntation Status

Description: Scoring reflects the extent to which populations are separated by human-created
barriers to dispersal or gene flow (examples include major highways, railroads, impoundments,
dewatered streams, habitats oceupied by exotic species, etc.). It does not address species with
inherent lack of ability to disperse. Chiricahua leopard frogs are an example of a species with
populations that are highly fragmented by habitat loss, presence of exotic species, etc, Note:
widely ranging, highly vagile species might be impacted by highways, etc., but not to the extent
that effective gene flow is inhibited.

| CRITERION | DESCRIPTION — FRAGMENTATION STATUS 1
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SCORE
0 Insufficient data
1 Within Arizona, fragmentation has resulted in populations that are small
‘ and isolated from one another,
5 Within Arizona, populations are large but fragmentation has isolated
them from one another.
3 Within Arizona, populations are not or have been little affected by
humarn-created barriers to dispersal.
Distribution Status

Description: This criterion is meant to assess the percentage of a species’ reproducing population
that occurs in Arizona. Because population data are difficult to compile, from an operational
standpoint scoring reflects the percentage of a species geographical distribution that occurs in
Arizona. Species that score high have a significant proportion of their global or U.S. breeding
range within Arizona, thus indicating Arizona has a high responsibility for maintaining viable
populations in the state, even if the species is locally abundant (e.g., Abert’s towhee).

CRITERION DESCRIPTION — DISTRIBUTION STATUS
SCORE

0 Insufficient data
Endemic: > 90% of the global species® breeding range is within
Arizona; or ‘
QOccurs primarily in Arizona: 70-90% of the global species’ breeding

1 range is within Arizona; or
Southwestern: > 90% of the United States segment of the species’
breeding range is within Arizona.

5 Southwestern: 50-90% of the United States segment of the species’
breeding range is within Arizona,

3 < 50% of the species breeding range is within Arizona, or is widespread
elsewhere,

DISTRIBUTICN MODELS FOR THE SPECIES OF GREATEST CONSERVATION NEED

During development of the original CWCS, species distribution information was developed by
assigning species to a coarse scale vegetation model for Arizona (Figure 5A) (Brown and Lowe
1974), Upon completion of acceptance of that plan, we began to formulate a conservation
landscape model (see Modeling Areas of Wildlife Conservation Potential; the Species and
Habitat Conservation Guide (SHCG)) to address Element 2. It soon became apparent that species
distributions at such a coarse scale were not useful in assessing the conservation value of the
landscape. Fortunately, four data sources have since become available that allow us the freedom
of modeling species distributions at much finer resolutions: the Arizona Breeding Bird Atlas
(ABBA; Corman and Wise-Gervais 2005), the Southwest Regional GAP (Figure 5B)
(SWReGAP) Land Cover Dataset (Lowry et al. 2007), the SWReGAP Animal Habitat Models
(Boykin et al. 2007), and the Lower Colorado River Basin (LCRB) Aquatic Gap Analysis project
(Whittier et al. 2010).

# 68/404



11-05-15;04: 18PM; ; £ 62/404

Arizona Game and Fish Department May 16,2012
Arizona’s State Wildlife Action Plan 2012 — 2022 Page 23

W i Inl

"E-T\J

Figure 5 Vegetatmn Clasmf catlons for Arizona: A} Brown and Lowe, ancl B) Modlﬁcd
Southwest Regional GAP Landcover

‘The ABBA and its attendant database are the culmination of a 10-year effort by the Department,
partners, and many volunteers, It represents the first statewide survey of Arizona birds and
contains a wealth of information regarding the actual locations and habitat preferences of over
370 species of birds. The survey was based on the U.S. Geological Survey’s (USGS) 7.5 minute
topographic maps. Each quad was divided into six blocks and a block from each quad was
randomly selected for sampling. Each block was visited several times during the breeding season
to detect each bird species and confirm breeding of as many species as possible. In addition, field
personnel noted other environmental information such as vegetation types and elevational ranges
in which each species was detected (Corman and Wise-Gervais 2005).

The SWReGAFP was a USGS effort that was designed to create a number of products including
searnless maps of land cover and terrestrial vertebrate species over a five state region (Prior-
MaGee et al. 2007). This land cover map formed the basis of most of our species distribution
models. Landsat imagery from 1999-200] was used to classify vegetation into 125 vegetation
classes, 78 of which occur in Arizona. This dataset was modified prior to use to more accurately
reflect conditions on the ground in Arizona. For example, “SWReGAP code D02 — Recently
burned” was recoded to match the surrounding vegetation type with the assumption that the
burns would return to that type and to ensure species were mapped to the burned area. Larpe
areas along the foothills in southeast, Arizona that were coded to “S098 - North American Warm
Desert Riparian Mesquite Bosque™ were field truthed as non-riparian mesquite and were recoded
to “AZ04 — Mesquite.” Existing SWReGAP riparian was supplemented with modeled riparian
(see Riparian for model details) and coded to “AZ05 — Riparian.” In addition, the development
team felt that xeric riparian. an important vegetation type for many species, was seriously under
represented. We addressed that problem with a very simple modeling exercise in which named
washes were extracted from the Arizona State Lands Department’s Arizona streams dataset, The
washes were assumed buffered by 60 meters below 4000 feet elevation and by 30 meters at
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higher elevations. The 4000 foot elevational limit corresponds roughly to the elevational ranges
of Fremont cottonwood (lower elevations) and sycamore (higher elevations).

A second group of products from the SWReGAP are the animal habitat models. SWReGAP
developed a total of 819 terrestrial vertebrate models, The models are a form of traditional niche
modeling based on environmental parameters. For each species, a set of parameters defining the
“wildlife habitat relationships” (WHRs) were developed. The primary parameter was the
vegetation alliances associated with a species that was gleaned from historical records and other
sources, but other parameters, such as elevation and distance to water, were also used. Once the
WHRs were developed, they were restricted to the 8-digit Hydrological Unit Codes ([HUC],
drainage sub-basins delimited by USGS) in which the species had historically occurred. A full
description of the modeling process can be found in chapter 3 of the Southwest Regional Gap
Analysis Final Report (Boykin et al. 2007).

The goal of the LCRB Aquatic Gap Analysis project was to identify areas with native aquatic
fauna diversity. and help in the development of future conservation strategies for the LCRB
(Whittier et al. 2010). In pursuit of that goal, the project collected fish location data from federal
and state agencies, universities, online fish databases, and museums, The project kindly agreed to
share those data with us early in our modeling process and provided fish species localities at the
stream reach level.

Species Distribution Models

In order to address Element 1 of Arizona’s SWAP, species distribution models were created for
each of the SGCN. These species distribution models were developed to represent the historic,
present, and potential distribution for an individual species. A specific set of parameters was
used for each species distribution model, including vegetation, elevation and slope associations,
and known occurrences.

We used several base data layers for a majority of the predictive distribution models. The
USGS's SWReGAP land cover layer (Figure 5B), as modified above, was used to map
vegetation associations for individual SGCN species. A digital elevation model (DEM) for
Arizona was used to map elevational and slope associations for individual SGCN species, HUC
boundaries at the 10-digit level created by the Natural Resources Conservation Service (NRCS),

along with species ocourrence data were used to identify watersheds associations for individual
SGCN species,

After the SGCN species distribution models were created, the parameters that went into each
model were entered into SWAPSAZ. This created a straightforward way to access the model
parameters via queries and tables. The species distribution parameters database is fully linked to
the SWAP database, so future updates to the SWAP database (e.g., taxonomic or legal status
changes) will be reflected in the species parameters database.

Methods for species distribution models were generally consistent within higher taxonomic
levels (e.g., invertebrates, amphibians, birds, ete.), but occasionally species specific parameters
were employed (see discussions below). However, all of the data sources discussed above were
used in compiling the distribution models for the SGCN, and were further refined through expert
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opinien and through validation with the HDMS ¢lement occurrence data (if those data were
available), For most species, validation with HDMS data has not yet occurred. We are continuing
to refine models as time permits, and welcome input from partners and the public.

Regardless of methods, there are assumptions inherent in all of the models:

1. Most of the models are built using SWReGAP Land Cover as a base layer and have a base
pixel size of 30 m. However, the models, as is the Land Cover database, are meant to be used for
landscape level analysis at a scale of 1,000 ha or greater (Boykin et al. 2007),

2. Each model represents a predicted range distribution for a species. Species are expected to
occur within that range, but are not assumed to be present at every point within the geographic
range. Also, the models do not provide information on species abundance or on habitat quality
within the predicted range,

All of the SGCN species distribution models were reviewed by Department biologists before
they became finalized, The SGCN species distribution models were created using the best
available data at the time, and will be updated as data become available in the future,

Crustaceans and Mollusks

The species distribution models for the SGCN crustaceans and mollusk species were created
using several approaches. Aspect, slope, elevational and vegetation associations for individual
species were identified by Department staff. The aspect, slope, and elevational associations were
extracted from a 30 m DEM of Arizona, and the vegetation associations were extracted from
SWReGAP vegetation layer, Occurrence data from the HDMS were used to identify watersheds
in which each species occurs at the HUC 10-digit level. The identified watershed range was used
to restrict the vegetation association layer down to only those watersheds in which the individual
species occurs. Then the aspect, slope, and elevational association layers were used to further
restrict the updated vegetation association layer.

In some cases, the watershed distributions identified by HDMS occurrence data were used to
locate water springs that are within the selected watersheds. When the water springs were used in
the invertebrate species distribution models, a spatial buffer (in meters) was used around each
spring to ensure that the springs are present in the final version of each distribution model.
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Fish

The species distribution models for the SGCN
- lT.,__,:_‘miE;le,mlm_t__. fish species were created using similar methods.
N ‘,w\ ',\MF.I. .

Three hydrological data layers were used to
create the species distribution models. Two
hydrologic data layers with stream features
created by the Department were used to extract
intermittent and perennial stream features. A
hydrologic data layer with lake features created
by the Arizona Department of Environmental
Quality (ADEQ) was used to extract lake
features for species that have an assoeiation with
lakes.

near Greer, Arizona Watersheds at the HUC 10-digit level were

identified by Department staff using information
from the LCRB Aquatic GAP Analysis Project. The identified watershed range was used to
restrict hydrological features to only those watersheds in which the individual fish species was
known to occur. The hydrological features were merged together to create a final distribution
model for each SGCN fish species.

Amphibians

The species distribution models for amphibian
species were created using several approaches.
Elevation and wvegetation associations for
individual  species were identified by
Department staff, and those associations were
extracted from a DEM of Arizona and the
SWReGAP vegetation layer, respectively.
Qccurrence data from the primary literature, the
Riparian Herpetofauna Database, HDMS and
other Department sources (e.g., internal reports)
were used to identify watersheds in which each
species occurs at the HUC 10-digit level. The
identified watershed range was used to restrict
the vegetation association layer to only those
watersheds in which the individual species was
known to occur, Then, the elevation association
layer was used to further restrict the updated vegetation association layer. This method created
predictive species distribution models that assumed that if a species was known to oceur in a
portion of a watershed within a specific elevational range and within specific vegetation types,
then it should occur in other areas of the watershed that have the associated vegetation types and
fall within that elevational range.

Habitat Distribution

In some cases species distributions were inferred from distribution maps in field guides (e.g.,
Brennan and Holyeross, 2007) or species accounts in the Catalogue of American Amphibians
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and Reptiles (published by the Society for the Study of Amphibians and Reptiles). This
information was coupled with staff knowledge and literature reviews of habitat types and
elevational ranges. Furthermore, species distribution models created by the SWReGAP project
were used to map a few amphibian species distributions for the SWAP. When Arizona-specific
species information was available, such as elevational range, vegetation associations, and
occurrence information, the SWReGAP species distribution models were modified to incorporate
those data.

Reptiles

The species distribution models for SGCN
reptile species were created using a similar
approach to that for amphibians. Elevation and
vegetation associations for individual species
were identified by Department staff, and those
associations were extracted from a DEM of
Arizona and the SWReGAP vegetation layer,
respectively. Occurrence data from the primary
literature, the Riparian Herpetofauna Database,
Desert Tortoise Database, HDMS and other
Department sources (e.g., internal reports) were

e, . . T used to identify watersheds in which each
Figure 8. Predicted Ridge-nosed Rattlesnake | Species oceurs at the HUC 10-digit level, The
Distribution identified watershed range was used to restrict

the vegetation association layer to only those
watersheds in which the individual species was
known to occur, Then the ¢levation association layer was used to further restrict the updated
vegetation association layer. This method created predictive species distribution models that
assumed that if a species was known to occur in a portion of a watershed within a specific
elevational range and within specific vegetation types, then it should occur in other areas of the
watershed that have the associated vegetation types and fall within that elevational range,

In some cases species distributions were inferred from distribution maps in field guides (e.g.,
Brennan and Holycross, 2007) or species accounts in the Catalogue of American Amphibians
and Reptiles (published by the Society for the Study of Amphibians and Reptiles). This
information was coupled with staff knowledge and literature reviews of habitat types and
elevational ranges. Furthermore, species distribution models created by the SWReGAP project
were used to map a few reptile species distributions for the SWAP. When Arizona-specific
species information was available, such as elevational range, vegetation associations, and
occurrence information, the SWReGAP species distribution models were modified to incorporate
those data.



11-05-15;04: 18PM;

Arizona Game and Fish Department

May 16, 2012

Arizona’s State Wildlife Action Plan 2012 — 2022 Page 28

Birds
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All species distribution models for SGCN bird
species were created using the same methods.
Elevational and vegetation associations for
individual species were identified from the
ABBA database and reviewed by Department
staff, and those associations were extracted from
a DEM of Arizona and the SWReGAP
vegetation layer respectively. Occurrence data
from the Arizona Breeding Bird Atlas (ABBA)
were used to identify watersheds in which each
species occurs at the HUC 10-digit level. The
identified watershed range was used to restrict
the vegetation association layer down to only
those watersheds in which the individual species
was known to occur, and then the elevational

association layer was used to further restrict the updated vegetation association layer. This
method created predictive species distribution models that assumed that if a species was known
to occur in a portion of a watershed within a specific elevational range and within specific

vegetation types, then it should occur in other areas of the watershed that have the associated
vegetation types and fall within that elevational range.

Mammals
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Figure 10. F’redicted Lesser Long nosed Bat
Distribution

The species distribution meodels for SGCN
mammal species were created using a
combination of new modeling and reuse of the
distribution models created for the SWReGAP
project. Elevational and vegetation associations
for individual species were identified by
Department staff and those associations were
extracted from a DEM of Arizona and the
SWReGAP vegetation layer respectively.
Occurrence data from a variety of sources such
as the HDMS were used to identify watersheds
in which each species occurs at the HUC 10-
digit level. The identified watershed range was
used to restrict the vegetation association layer
down to only those watersheds in which the
individual species occurs, and then the

elevational association layer was used to further restrict the updated vegetation association layer.
This method created predictive species distribution models that assumed that if a species was
known to occur in a portion of a watershed within a specific elevational range and within specific

vegetation types, then it should occur in other areas of the watershed that have the associated
vegetation types and fall within that elevational range,

747404
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In some cases species distributions models created for the SWReGAP project were used as the
species distribution models for the SWAP. If Arizona specific species information was available
the SWReGAP species distribution models were modified to incorporate the refined data such as
elevational range, vegetation associations, and occurrence information.
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WILDLIFE HABITAT IN ARIZONA

The State of Arizona contains approximately 73 million acres with a large range of topographic
and pgeologic diversity. Elevations in Arizona range from about 75 fi above sea level (near
Yuma) up to 12,643 feet at its highest point (San Francisco Peaks near Flagstaff). Generally,
elevation increases moving from west to east and from south to north, Precipitation ranges from
less than 3 inches to over 30 inches per year depending on elevation and location. Most
precipitation in Arizona comes from summer monsoons and winter storms carrying moisture
from the Pacific Ocean, The Sonoran Desert in the southwestern comer of the State typically
receives nearly equal amounts of summer and winter rain. Winter rain or snow dominates more
in northern portions of the State, while summer rain dominates more in the southern portion.

Variability in climates, elevations, landforms, vegetative communities, watercourses, and soil
types create many different environments throughout Arizona, These environments range
through all six of Merriam’s life-zones (Betancourt 1990, Brown 1994)>—from the hot, dry
deserts of southern Arizona through grasslands and woodlands in mid-elevations, to the cold,
moist, montane and alpine forest environments in the higher elevations, In addition, isolated
mountains throughout southeastern Arizona, known as “sky islands” (Marshall 1957), create
steep elevation gradients resulting in rapid environmental changes over very short distances that
can effectively operate as an isolating mechanism for many plants and animals,

Throughout Arizona, aquatic systems and associated riparian areas play a major role in
maintaining biodiversity. Riparian communities provide migratory birds and pollinating insects
and bats with vital travel corridors for their migrations between North and South America. The
State is home to a number of large rivers, The Colorado River runs through the Grand Canyon
and forms the western boundary of Arizona. The Gila, Salt, and Verde rivers drain the northem-
central portion of Arizona, and carry water to reservoirs supporting the cities in central and
southern Arizona. Many smaller creeks and tributaries have perennial or intermittent flow.
Springs, cienegas (marshes), and stock tanks provide valuable aquatic and riparian habitat and
water for wildlife use. The complexity of the Arizona landscape gives rise to a diversity of
habitats that support diverse wildlife communities.

Arizona ranks third in the nation for the number of native bird species, second for reptiles, fifth
for mammals, and eighth for overall vertebrate animal diversity (Stein et al. 2000). Wildlife that
reside in or regularly migrate through Arizona include: about 25 species of native amphibians,
297 species of birds (not including accidental and casual migrants), 72 species of fish, 164
species of mammals, about 107 species of native reptiles, and over 20,000 species of macro-
invertebrates (note: the Department has management authority over all vertebrate species and
270 known species of crustaceans and mollusks). Each of these species has associated habitat
needs—shelter from the elements and predators, food and water, and materials and locations for
nesting or raising young. Some species require very specific conditions that exist in only a few
localized sites. For example, springsnails as a group exhibit narrow tolerances for spring water
quality and substrates on which to forage. Other species are habitat generalists, existing in or
ranging across a variety of habitats, For example, coyotes are found statewide, Some wildlife,
like migratory birds and bats, change their habitat requirements depending on season or life
history stages. Arizona’s wildlife depends on many resources at different scales in both space
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and time. For this reason, the Department considers all wildlife habitat types to be equally
important to the conservation of wildlife,

However, the Department also recognizes that some areas are home to a disproportionately large
number of species, including not only SGCN but recreationally important species also, These
areas represent unique conservation opportunities because any conservation action can affect
many different species. In an attempt to capture the location of those places, the Department
engaged in an effort to model where those places are in the state. That effort culminated in the
Species and Habitat Conservation Guide and is described in “Modeling Areas of Wildlife
Conservation Potential: the Species and Habitat Conservation Guide (SHCG),” p. 42,

STATEWIDE CONDITION OF HABITAT TYPES IN ARIZONA

Traditionally, the Department has managed wildlife and evaluated resources at the landscape
level (habitat type) and below. Brown and Lowe (1974) vegetation communities (Figure 11A)
were used to represent habitat types in the CWCS since this classification is imbedded in most of
the commonly used ecoregion and province classifications for Arizona. Although the current

Figure 11. Using HabiMap to explore the relationship between the predicted distribution for Southern
Pocket Gopher (dark purple) and A} Brown and Lowe or B} Southwest Regional GAP vegetation
classifications.
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species distributions are built on the SWReGAP vegetation classification (Figure 11B), the much
coarser resofution Brown and Lowe communities are still useful in describing broad scale habitat
conditions. The percentage of each of those habitat types under various landowners shown in
table 2, We have included a table cross-walking the two systems and the ABBA classification
codes in Appendix C: for the convenience of the reader, Both vegetation communities and their
relationship to species distributions can also be viewed in HabiMap™ Arizona (see figure 11).

Table 2: Percentages of habitat types owned by different Arizona land owners.
|Community Community AZ . State .
- Game &Federal (Other |Private Tribal [Sum*
[ype Description Fish Trust
[Desertscrub Upland Sonoran 0.03 43.95 [3.84 [11.94 [16.61 [23.62 [100%
Chihuahuan 0 30.58 0.8 585 W339 P 100%
Great Basin 0.01 2067 0 5.88 3.49  |69.93 [00%
Lower Colorado River
Sonoran 0.06 45.02 10,10 R2.54  [10.17 |12.12 [100%
Mohave 0.03 72.52 |0.11 1741  5.03 490 J100%
Desertscrub Total 0.04 42.86 4.88 (1584 (11,81 [24.57 {100%
Grasslands Plains & Great Basin 0,06 11.82 0.02 [28.5]1 |15.82 M3.77 |100%
Semidesert 0.05 2631 [1.60 [33.67 B2.68 570 [100%
Subalpine 0 8550 |0 0.47 0 14.03 [100%
Grasslands Total 0.05 18.11 [0.68 [30.55 [22.77 127.84 [100%
Woodlands Alpine Tundra 0 100,00 0 0 0 0 100%
Great Basin Conifer |0 07 38.12 [0 13.00 [7.71  W1.10 J100%
Interior Chaparral 0 66.67 0 10,13 1536 [7.84 1100%
Madrean Evergreen (0,06 71,92 0.06 (1036 [8.10 949 [100%
Montane Conifer 0.07 64.80 0 3.82 1,30  [30.01 [100%
Subalping Conifer [0 70.70 |0 0.16 0 29.14 100%
Woodlands Total 0. 06 50.51 0.01 10.390 (739 [31.65 [100%
* Each row represents 100% of that habitat type; columns are not additive. Percentages based
on Arizona State Land Department’s (ASLD) GIS data.

Desertserub

Lowland Sonoran: elevation 100-3000 ft

This is the most arid portion of the Sonoran Desert. Vegetation is
dominated by low, open stands of creosotebush and white bursage. Cacti,
though present, are less abundant than in the neighboring upland division.
Trees and taller vegetation are largely confined to washes and other
drainages. Smaller areas of low, undrained and salt-affected soils
commonly are dominated by saltbush, acacia, and mesquites. Other
conspicuous species include: desert broom, chuparosa, ocotillo, cholla,
ironwood, palo verdes, and desert willow (Turner 1994¢).

¥ 78/404
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More than 21% of the area formerly oceupied by lowland Sonoran desertscrub has been replaced
by development or agriculture, the highest proportion of any vegetation community in the state,
The remainder is rapidly shrinking and being fragmented by urban expansion and energy
development, especially on private and former State Trust lands, and particularly in the vicinity
of Yuma and Phoenix. This is the only region where hot-desert sand dunes habitats are found in
Arizona. Although animal and plant diversity is not as great as that of upland communities in the
Sonoran Desert, many of the species that inhabit this region are not found elsewhere in the state,
for example flat-tailed and Goode’s horned lizards, Yuman Desert and Mohave fringe-toed
lizards, Le Conte’s thrasher, round-tailed ground squirrel, desert kangaroo rat, and kit fox
(Turner 1994¢). Wildlife habitat values on much of the undeveloped land are somewhat degraded
due to livestock grazing (Hall et al, 2005, Nabhan and Holdsworth 1999). However, 45% of this
community is within federal lands, including National Wildlife Refuges and military lands which
are ungrazed and have limited other human disturbances.

Upland Sonoran: elevation 500-3500 ft

Leguminous trees and succulents are abundant, Tree species include:
foothill and blue palo verde, ironwood, mesquites, and cat-claw acacia.
The giant saguaro cactus is found in this community, as are numerous
other succulent species including: chollas, pincushions, barrel cacti,
organpipe, ocotillo, hedgehog, and prickly-pear, Other conspicuous
species include: creosotebush, jojoba, brittlebush, desert hackberry,

triangle-leaf bursage, ratany, desert broom, desert willow, and chuparosa
(Turner 1994¢).

The area occupied by upland Sonocran desertscrub has lost about 8% due to development or
agriculture. The remainder is rapidly shrinking and being fragmented by urban expansion,
especially on private and former State Trust lands in the vicinity of Tucson and Phoenix. This is
the most biologically diverse desert habitat found in Arizona (Turner 1994c) but is rapidly being
invaded by non-native vegetation species that are introducing fire in a system where they were
historically rare. There are several species that inhabit this region that are not found elsewhere in
the state or in only one or a few other habitat types, for example Phoenix talussnail, Papago
talussnail, Sonoran desert tortoise, Mexican rosy boa, variable sand snake, Sonoran shovel-nosed
snake, cactus ferruginous pygmy- owl, gilded flicker, and gray vireo (winter) (Turner 1994c¢).
Habitat values on much of the undeveloped land arc somewhat degraded due to livestock grazing
(Hall et al. 2005, Nabhan and Holdsworth 1999). However, 44% of this community is within
federal lands, including National Park Service (NPS) lands and BLM National Monuments.

Mohave: elevation 1000-5500 ft

Landscapes are typically quite barren and desolate in appearance with low,
scattered shrubs; predominately creosotebush, brittlebush, white bursage,
desert holly, shadscale, and blackbrush, Annuals cover the ground in wet
years. Although this landscape is shrub-dominated and lacks giant cacti
and many tree species, several large plants such as the Joshua tree and
Mohave yucca are common, and mesquites and cat-claw acacia are present
(Turner 1994b). There are few SGCN species that inhabit this region that
are not found elsewhere in the state or in only one or a few habitat types. A
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couple of examples are relict leopard frog and Mojave desert tortoise.

Mohave desertscrub has lost about 5% of its historic distribution in Arizona due to agriculture
and low-density development. More than 75% of its distribution is federally managed, including
NPS and BLM national monument lands, and thus probably secure from those stressors.

Chihuahuan: elevation 2000-5500 fi

Vegetative community consists of many species of shrubs, leaf succulents,
and small cacti. Indicator species include: creosotebush, tarbush, and
whitethorn acacia, Trees are rare, but numerous species of small cacti such
as prickly pear, cholla, barrel, and hedgehog are present. Other
conspicuous species present include: ocotillo, mesquites, desert zinnias,
agaves, century plant, sandpaperbush, and a number of yuccas (Brown
1994). Chihuahuan desertscrub occupies a small portion of Arizona and is
far more widespread elsewhere, While several SGCN oceur in this habitat,
e.g., Gila monster, banner-tailed kangaroo rat, Harris’ antelope squirrel, no SGCN are restricted
completely or nearly so to Chihuahuan desertscrub,

The area occupied by upland Chihuahuan desertscrub has lost about 9% due to development or
agriculture. Additional losses are expected due to low-density housing development, especially
along the San Pedro River valley. Livestock grazing impacts, especially in the late 1800s, caused

significant changes in the soils and vegetation which may be slow to recover (Bahre and Shelton
1996, Sayre 1999),

Great Basin: elevation 3000-6500 ft

Vegetation consists mostly of scattered low, small-leafed shrubs and
almost no trees or succulents. Indicator species are big sagebrush and
shadscale. Other conspicuous species present include: blackbrush,
Mormon-tea, four-wing saltbush, greasewood, rabbitbrush, horsebrush,
and winterfat (Turner 1994¢). There are a few species that inhabit this
region that are not found elsewhere in the state or in only one or a few
habitat types, for example, sage thrasher, sage sparrow, Prospect Valley
white-tailed antelope squirrel, and chisel-toothed kangaroo rat.

The area occupied by Great Basin desertscrub has remained largely unchanged within historic
times, However, from the late 1800s through the early 1900s intensive grazing practices caused
widespread habitat degradation across its range (Tuhy et al. 2002),

Grasslands

Plains and Great Basin: elevation 5000-7000 ft

Perennial grass dominated landscape usually composed of mixed or short-
grass communities. Blue, black, and sideoats gramas are important, Other
important grasses include: buffalo-grass, Indian rice grass, Galleta grass,
prairie Junegrass, Plains lovegrass, vine mesquite grass, Texas Timothy,
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and alkali sacaton. Shrubs such as four-wing saltbush, sagebrush, winterfat, cholla, and
rabbitbrush may be scattered throughout. Junipers have invaded large areas of all types of
grasslands in the Southwest. Forbs are abundant (Brown 1994). There are several species that
inhabit this region that are not found elsewhere in the state or in only one or a few habitat types,
for example, Sonoran tiger salamander, eastern yellow-bellied racer, Arizona grasshopper
sparrow, Gunnison’s prairie dog, and black-footed ferret.

The area occupied by Plains and Great Basin grasslands has remained largely unchanged within
historic times. These grasslands are in good condition across about 38% of their distribution.
Moderate levels of shrub invasion (10-35% cover) affect about 45%, and the remaining 16% is
dominated by shrubs or nonnative grasses, or suffers from severe erosion (TNC data; Schussman
and Gori 2004). Lack of regular fires and high grazing pressure, including historic periods of
overgrazing combined with drought, may have led to conversion of areas from grassland to Great
Basin desertscrub or Great Basin conifer woodland (Finch 2004, ACERP 1995). Due to the
attractiveness of low-lying valley bottoms for housing development, losses from this source are
expected to grow with increasing population pressures in Arizona,

Semidesert: elevation 3500-4500 ft

Originally, the grasses were perennial bunch grasses, the bases of the
clumps separated by intervening bare ground. Currently, three-awn and
tobosa species together with grama grasses dominate. Some areas are
essentially pure stands of prass. In other places, an open savanna with
grasses beneath oaks or mesquites is common, Most areas are characterized
by short-grasses interspersed with a variety of low-growing trees, shrubs,
and cacti. Grass species include: black, blue, sideoats and hairy gramas,
buffalo grass, Plains lovegrass, little bluestem, Plains bristlegrass,
fluffgrass, burrograss, Lehmann lovegrass, and hairy tridens, Forbs and weeds are abundant,
Other conspicuous species present include: acacias, prickly-pear cactus, century plant, cholla,
and yuccas (Brown 1994). There are several species that inhabit this region that are not found
elsewhere in the state or in only one or a few habitat types, for example, San Xavier talussnail,
Plains leopard frog, omate box turtle, Slevin's bunchgrass lizard, Arizona striped whiptail,
massasauga, northern aplomado falcon, rufous-winged sparrow, tawny-bellied cotton rat, and
black-tailed prairie dog.

Subtropical grasslands were found at elevations below 3,500 feet elevation. This community is
unique in that it has essentially become extirpated from the state with only fragments, severely
degraded, remaining, Subtropical grasslands were characterized by annual warm season grasses
and shallowly rooted perennial grasses, with annual forbs, Woody vegetation such as mesquites,
ironwoods and palo verdes are present but widely separated presenting a savannah-like aspect.
This habitat was home to the masked bobwhite, crested caracara, antelope jackrabbit, Sonoran
green toad, and frequented by the state’s once extensive pronghorn herds. Subtropical grasslands
ranged northward to the vicinity of Phoenix and were particularly vulnerable to grazing. The
demise of subtropical grasslands was due to intensive overgrazing leading to the loss of topsoil,
soil compacticn and increasing aridity (Brown 1994).



11-05-15;04: 18PM; ; # 82/404

Arizona Game and Fish Department May 16, 2012
Arizona’s State Wildlife Action Plan 2012 — 2022 Pace 36

The condition of semidesert grasslands is good across about 9% of its range. Moderate levels of
shrub invasion (10-35% cover) affect about 39%, and the remaining 52% is dominated by shrubs
or nonnative grasses, or suffers from severe erosion (TNC data; Schuseman and Gori 2004),
Lack of regular fires and high grazing pressure, including historic periods of overgrazing
cormnbined with drought, may have led to conversion of large areas from grassland to Chihuahuan
desertscrub. This community has also lost about 10% of its historic extent to development and
agriculture, Due to the attractiveness of low-lying valley bottoms for housing development,
losses are expected to continue as population pressures increase in Arizona.

There are several separate issues involved in restoration of this habitat type, and the scientific
community has different opinions on potential for restoration. Some scientists believe that native
grasses cannot be restored because of changes in soil characteristics and lowering of the water
table, Some places have been restored with long periods of decreased grazing pressure, Grazing
rest or reduction of grazing pressure is generally not oceurring on most $tate Trust and private
lands, Drought and climate change impact the ability of this vegetative community to recover.
Natural fire, which historically maintained this community, no longer occurs in much of the
habitat due to lack of grasses to carry the fire. A natural fire regime is not likely to be restored on
most of the Semidesert Grassland because of continued grazing pressure and development of
human communities within the vegetation type. There have been some successes at restoring
Semidesert Grassland with herbicides to reduce shrubs and thereby promote grasses, but these
efforts have been on a small scale and expensive. High human use, both because of the
increasing human population and because of heavy border activity, is degrading the habitat and
decreasing the value of the habitat for wildlife. In some places. introduced nonnative plants (for
example, Lehmann lovegrass and bufflegrass) have invaded the natural vegetation and caused
ecosystem changes that may not be reversible. In places where nonnative grasses have become
established, an unnaturally frequent and intense fire regime is established, which furthers the
spread and dominance of the nonnatives,

Subalpine: elevation 8500+ft

Typically a high elevation, lush grassland habitat dominated by perennial
bunchgrasses and forbs. Unlike plains and desert grasslands, subalpine
grasslands receive relatively high average annual precipitation.

The area covered by subalpine grassiands has remained somewhat stable
through historic times, although there are areas, such as the North Kaibab
plateau, which have seen conifer and aspen incursion at the expense of
grasslands. The vegetation communities of subalpine grasslands have been
affected by grazing or, less commonly, fire, leading to reductions in native bunchgrasses and
increases in shrubs and herbaceous plants (Brown 1994). There are a few species that inhabit this
region that are not found elsewhere in the state or in only one or a few habitat types, for example,
Arizona tiger salamander, thirteen-lined ground squirrel, and savannah sparrow.
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Woodlands / Forests

Chaparral: elevation 4000-6000 ft

Typically a dense, nearly impenetrable thicket dominated by two species of
manzanita and shrub live oak. Because of the high percentage of crown
cover, forbs and grasses are not abundant except in the scattered interserub
openings or after a fire event. Other conspicuous species present include:
birchleaf mountain-mahogany, skunkbush sumac, silktassels, and desert
ceanothus. Succulents such as prickly-pear cactus, agaves, and yuccas
commonly grow alongside shrubs, Most wildlife species that occur in
chaparral are widespread and common, and SGCN that occupy chaparral
also occur in woodland or grassland habitats where chaparral meets those
communities at its upper elevation limits, or in desertscrub at lower elevations; examples include
Arizona night lizard, western red-tailed skink, and black-chinned sparrows.

The area occupied by chaparral has remained largely unchanged within historic times. Chaparral
ecosystems were subjected to treatments such as mechanical manipulation, and herbicides in the
1950's and 1960's to increase water yield and grazing potential. Because of their high
accessibility and relatively gentle terrain, these ecosystems were heavily grazed by goats,
especially between 1880 and 1920, and until 1940 (Pase and Brown 1994). Many of the
important range grasses were eliminated from most of the sites and, as a result, have been
confined to rocky protected areas (ACERP 1995), This habitat is fire adapted and quickly
regenerates after a burning event (Pase and Brown 1994),

Madrean: elevation 5000-7000 ft

Evergreen oaks dominate with junipers and sometimes pines also growing
in the mix. Open savannas are common in some areas with numerous
grasses growing beneath the oaks, Common tree species include: Emory
oak, Mexican blue oak, Arizona oak, silverleaf oak, alligator bark juniper,
one-seed juniper, and Mexican pinyon pine. There are several species that
inhabit this region that are not found elsewhere in the state or in only one
or a few habitat types, for example Huachuca talussnail, Rosemont
talussnail, barking frog, brown vine snake, ridge-nosed rattlesnake,
Gould’s turkey, Montezuma quail, Mexican jay, bridled titmouse, and southern pocket gopher,

The area occupied by Madrean woodlands has remained largely unchanged within historic times,
Fire suppression has altered the community composition to favor trees and shrubs over grasses
(McPherson 1992). Only about 6% of the Madrean woodlands have fire regimes which are
severely altered from their historical range, but another 77% are moderately altered, creating a
moderate risk of losing key ecosystem components (USFS data; Schmidt et al. 2002). About
20% of Madrean woodland area js within areas managed with permanent protection for a
primarily natural state (TNC 2004a).
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Great Basin Conifer: elevation 3400-8800 ft

Evergreen woodland dominated by juniper and pinyon-pine species. North
of the Mogollon Rim, Utah and one-seed juniper are intermixed with
pinyon and to the south, alligator juniper grows. Colorado Pinyon-pine is
the characteristic species throughout nearly the entire zone. Singleleaf
pinyon grows locally intermixed with Utah juniper, mostly in
northwestern Arizona. Grassland, desertscrub, or chaparral woodland may
form an understory beneath and among woodland trees, depending on the
area. There are several species that inhabit this region that are not found
elsewhere in the state or in only one or a few habitat types, for example pinyon jay, juniper
titmouse and gray vireo (breeding).

Great Basin conifer woodlands have been significantly affected by changes in fire regime,
livestock grazing, and mechanical or chemical treatments (Monsen and Stevens 1999, Stevens
and Monson 2004). Due to increased density of tree canopies and of invasive grass species,
widespread crown fires are predicted and the area of thesc woodlands may decline, to be
replaced by shrublands or grasslands (Gruell 1999, Tausch 1999). Only about 11% of the Great
Basin conifer woodlands have fire regimes which are severely altered from their historical range,
but another 70% are moderately altered, creating a moderate risk of losing key ecosystem
components (USFS data; Schmidt et al. 2002). Pinyon pines have recently experienced
widespread mortality due to drought and insects, affecting 1.2 million acres (9% of total
distribution in Arizona) during 20022004 (Breshears et al. 2005; USFS 2003, 2004, 2005), The
area occupied by Great Basin conifer woodland has remained largely unchanged within histeric
times. About 69% of this community is within areas managed with permanent protection for a
primarily natural state (TNC 2004a).

Montane Conifer: elevation 6000-9000 ft

Ponderosa pine dominates this forest, with Douglas fir and white fir
growing in varying proportions. Other tree species include limber pine,
" southwestern white pine, Gambel oak, silverleaf oak, bigtooth maple, and
quaking aspen. Many stands of ponderosa pine are relatively open or park-
like, which permits the growth of grasses, forbs, shrubs, and broadleaf trees
as understory. In southern Arizona, the Montane Conifer Forest grows
primarily on the larger mountains as “islands.” There are several species
that inhabit this region that are not found elsewhere in the state or in only
one or a few habitat types, for example, Wet Canyon talussnail, northern leopard frog, mountain
treefrog, Arizona tiger salamander, western skink, dusky grouse, Mexican spotted owl, red
crossbill, evening grosbeak, southwestern cottontail, New Mexican jumping mouse, Arizona
montane vole, and Kaibab squirrel,

The area of forested lands in Arizona, primarily conifer forests, has been reduced by about 10%
since 1630, based on historic estimates, More detailed estimates of timberland suggest a
reduction of about 2.6% for the period 1953-2002 (USFS 2003). Only about 7.6% of montane

conifer area is within areas managed with permanent protection for a primarily natural state
(TNC 2004a).
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Changes in fire regime and forest management have changed many conifer forest stands from
well-spaced groups of large trees to closed thickets of small trees, resulting in decreased
diversity of grasses, forbs and shrubs. Mortality of large trees by disease, insects, or high-
intensity erown fires has replaced the understory thinning action of low-intensity ground fires
(Dahms and Geils 1997). Approximately 58% of the montane conifer forests have fire regimes
which are severely altered from their historical range, creating a high risk of losing key
ecosystem components (USFS data; Schmidt et al. 2002). Insect outbreaks, amplified by drought
and high winter temperatures, caused widespread die-off in ponderosa pines affecting 1.3 million
acres (27% of total distribution in Arizona) during 2002-2004 (USFS 2003, 2004, 2005). These
dead trees will likely support additional large fires in the future,

Alpine Conifer: elevation 8000-9000 ft

A mix of many coniferous and one deciduous species characterize these
spruce-alpine fir woodlands. The principal boreal conifers are: Engelmann
spruce, blue spruce, corkbark fir, white fir, Douglas fir, bristlecone pine
and limber pine. Quaking aspen is the dominant deciduous species; both
intermixed with various coniferous species and in pure stands. Dense
overstories common to these forests severely limit or prevent growth of
herbaceous vegetation. There are few species that inhabit this region that
are not found elsewhere in the state or in only one or a few habitat types,
but examples include, northern pocket gopher, southern red-backed vole, gray jay, Lincoln’s
sparrow (in riparian habitats), and pine grosbeak.

Due to their limited distribution in Arizona, the alpine conifer forests have been
disproportionately affected by a small number of development projects such as ski runs,
communication towers, and observatories (Patten and Stromberg 1995, Dahms and Geils 1997).
They also experienced significant tree mortality due to drought and insects, affecting 77,000
acres (32% of total distribution in Arizona) during 2002-2004 (USFS 2003, 2004, 2005).
Historically, subalpine conifer forest was insulated from fire by the surrounding lower-elevation
fire-resistant mixed conifer, which historically burned regularly but not catastrophically; the
mixed conifer was thinned naturally by fire, and fire did not usually invade into the wetter
subalpine spruce fir forest. With the current unnaturally high tree density in mixed conifer, and
the resulting high fuel loads, the subalpine conifer forest is now being lost to fire and disease.
Approximately 79% of the alpine conifer forests have fire regimes which are severely altered
from their historical range, creating a high risk of losing key ecosystem components due to
destructive crown fires (USFS data; Schmidt et al. 2002),

Tundra: elevation 11,000-12,600 ft

Located on the peaks of the San Francisco Mountains in northern Arizona. Extreme cold
temperatures exclude trees and succulents, Dominant plants are ground-hugging woody shrubs
and perennial herbs. Few species inhabit this region that are not found elsewhere in the state,
however dwarf shrews are often found in tundra and in nearby subalpine meadows (Hoffmeister
1986), and it is the only part of the state where white-crowned sparrows breed.
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This community has very limited distribution in Arizona, occurring on just two mountain peaks
(Brown 1994). The only significant stressor is trampling and other disturbance by hikers, but
climate change could lead to reductions in this community due to an upward shift in treeline
(Bowman et al. 2002, Tuhy et al, 2002),

Human-dominated Landscapes

The current status of many species in Arizona, especially birds, depends on the quality of non-
traditional habitat. Some native wildlife species are attracted to pastures and irrigated agricultural
lands. In particular during migration and winter, many species of birds including raptors, egrets,
herons, ibis, shorebirds, waterfowl, blackbirds, and sparrows often congregate locally in
exceptional numbers in these human-altered landscapes. Urban sprawl is rapidly converting
adjacent agricultural lands into residential and commercial developments, much to the detriment
of many species. Conversely, residential and urban ponds, lakes, and canals often attract
thousands of wintering waterfowl and other waterbirds such as coots, grebes and cormorants.
These permanent urban water impoundments and subsequent fish populations have also
encouraged the local establishment of heron and cormorant nesting colonies.

Riparian / Aquatic Systems

Maintaining aquatic and riparian habitats is critical to maintaining the biological diversity of the
state. Water resources throughout the state are currently over-allocated such that conflicts are
increasing between human uses and maintenance of biological diversity. Active land and water
management planning will be critical to accommodating the anticipated human population
growth while maintaining biological diversity.

Riparian and aquatic systems throughout Arizona have been uniformly impacied in dramatic
fashion from the pre-settlement condition. Three major sources of impact are worthy of
discussion: prevailing drought; impacts from livestock management to riparian areas and
watersheds; and introduction of nonnative organisms. Other factors causing significant local
impact include pollution; off-road vehicular use; changes to watercourses from diversion,
impoundments and beaver removal; and fire on watersheds resulting in high siltation.

Prevailing drought conditions in Arizona are at their most extreme within recorded history. This
directly results in lower input to both surface and subsurface water resources. Many springs and
seeps have dried up within the last several years for the first time in living memory. This has
direct severe impact on the wildlife and plant communities dependent on them. Rivers and
streams have lower flow regimes and reduced seasonal peaks. This affects the life histories of
riparian and aquatic organisms in multiple ways,

Many rangeland watersheds have been damaged by grazing since European settlement, such that
soils have been lost and plant communities altered. This impacts the nature of runoff events into
streams, rivers and lakes, and also impacts groundwater recharge. Stream flow patterns have
become more “flashy,” that is, more prone to high runoff events characterized by high velocities
and silt loading, followed by dramatic reduction in flow. Previously, watersheds with better plant
cover allowed vegetation to slow the impact of falling precipitation, reducing erosion, and
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downed vegetation on the soils surface slowed runoff, allowing more recharge of soil moisture
and subsurface aquifers. Degradation of this system by continued removal of plant biomass and
reduction in vigor is a positive feedback loop; deteriorating conditions further restrict plant vigor
and moisture retention, leading to further degradation of the plant community. Currently many
watercourses have been reduced from perennial meandering small streams and wetlands to
gullies with ephemeral flows of high velocity and short duration. Gullies lower the effective wet
zone below the reach of many riparian plant types, limiting banks to upland vegetation only.
These processes are essentially irreversible at the landscape scale within human lifetimes.

Grazing by livestock and by elk (in some areas) has resulted in loss of recruitment of new
individuals to the plant communities, especially among riparian trees. In many areas there is a
near total lack of riparian tree recruitment during most of the last 100 years. Trends are generally
positive regarding this issue, with most land managers moving toward proper management of
grazing in riparian areas. Areas that have received the most extensive relief have generally
shown positive, sometimes remarkable improvement.

Nonnative organisms introduced deliberately and inadvertently have greatly modified the biota
of riparian and aquatic systems throughout Arizona. In the aquatic environment, exotic fishes,
crayfish, and mollusks have essentially converted many aquatic communities to a different biota.
Crayfish are a threat of large magnitude in these aquatic systems. Native fish in Arizona are
considered the most threatened taxa among Arizona native species, largely as a result of
predation and competition with these exotic organisms (Mueller and Marsh 2002),

Off-road vehicle use has similarly affected localized riparian and aquatic areas throughout the
state. In many areas, access by motorized vehicle is only possible by following the stream
courses. This has resulted in extensive damage by trampling banks and vegetation, This travel,
and cross-channel fording adds to sediment loading of aquatic systems, reducing productivity
and the integrity of systems downstream, and creating erosive actions that can lead to head-
cutting upstream, with all of the associated adverse effects.

Artificial impoundments and diversion of watercourses occur throughout the state to varying
degrees, dramatically changing many watercourses from the pre-settlement condition, Especially
in smaller watercourses, loss of once-widespread beaver impoundments has altered aquatic
habitats. Early explorers found many beaver in streams and wetlands throughout Arizona, These
were profoundly reduced in the mid-1800s, Many watercourses apparently have changed as a
result, with loss of more continuously connected wetland areas, increases in flow rate peaks,
decreases in flow duration, and increases in both seasonal and area extent of periods of no flow.
This has had profound effects on riparian and aquatic plant communities and their associated
wildlife.

High intensity fires and those burning larger areas have profound effects on riparian and aquatic
systems. Although direct consumption by fire can, in the short term, be locally destructive, the
largest impacts result from impacts to the watershed, where ash and silt runoff results in erosive
damage to the physical structure of watercourses. Silt and ash smother organisms, change water
chemistry, destroy spawning habitat, and create turbidity that disrupts essential behaviors.
Erosion resulting from fire impacts to watersheds can cause dramatic down cutting of
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watercourses, with all the resulting damage to both aquatic and riparian communities as
discussed regarding gullies above,

In summary, every habitat type in Arizona has experienced some alterations due to development
or other anthropogenic causes. Every habitat in the state is also home to multiple species and
most rely on multiple habitat types. Our understanding of the dependencies between species and
habitats is limited for many species. In light of those limitations, the Department recognizes the
difficulties associated with mapping essential habitat for every SGCN. However, the Department
also realizes that the conservation potential of the landscape does vary around the State and has
developed the Species and IHabitat Conservation Guide (described below) to model that
variation. -

MODELING AREAS OF WILDLIFE CONSERVATION POTENTIAL: THE SPECIES AND HABITAT
CONSERVATION GUIDE (SHCG)

Determining what factors the Department wanted to include in a model of conservation potential
was a monumental task requiring input from numecrous experts from every branch of the
Department and many external partners. In the end, the Department decided to include five
indicators of wildlife conservation value in the model. Each of those indicators, or sub models,
was developed as a separate layer that can be used independently of the SHCG model.

1) The importance of the landscape in maintaining biodiversity - represented by the Species
of Greatest Conservation Need.

2) The economic importance of the landscape to the Department and the community —
represented by the Species of Economic and Recreational Importance (SERI).

3) The economic importance of the water bodies and aquatic systems to the Department and
the community - represented by sport fish.

4) Large areas of relatively intact habitats - represented by unfragmented areas.

5) The importance of riparian habitat to wildlife — represented by riparian habitat.

It is necessary to point out that each of these submodels and the SHCG represent a temporal
“snapshot” of conditions on the ground, The models will continue to be refined as necessary and
made available as they are updated.

In addition to these indicators, the Department recognizes that wildlife movement corridors and
linkages are critical to maintaining landscape connectivity and also represent crucial habitat,
While identifying existing and potential wildlife movement corridors and linkages for a single
species in a known area is a difficult task, identifying them to serve the needs of all of the SGCN
and the SERI at a statewide scale is a massive undertaking. Nonetheless, the Department is
collaborating with our partners in a number of efforts using regional and expert knowledge, as
well as GIS-based modeling to identify these crucial areas. Wildlife corridor information will be
added to the above models as it becomes available.
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Species of Greatest Conscrvation Need (SGCN)

This category represents a weighted
richness index for the SGCN, Once the
SGCN list was compiled (see Criteria
Used to Define Vulnerability for criteria),
distribution models for each of the SGCN
were developed (see Distribution Models
for the Species of Greatest Conservation
Need) for more information). The SGCN
richness index was developed by summing
the number of Tier 1A and Tier 1B SGCN
distributions that occurred in any one
pixel. Tier 1C species (unknown status)
were not considered in the analysis
because of the difficulties associated with
creating distribution maps for those
species. Tier 1A species include those
species that are currently federally listed
under ESA as endangered, threatened, or
are candidates for listing, including those
populations  considered essential or
nonessential experimental under section
Figure 12, Species of Greatest Conservation Need | 10(j) of the ESA; recently de-listed
Richness Index species that are undergoing post-delisting
monitoring; and species of fish, mollusk,
amphibian or reptile for which there is no open season in Arizona as identified in Commission
Orders 40, 41, 42 or 43, Although not necessarily more vulnerable than the Tier 1B species, the
vulnerability of these species and the stressors affecting them are widely recognized and well
documented. Therefore these species are given a weight twice that of the Tier 1B species.
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Weighting — The SGCN richness model was developed by combining individual species
distributions into richness values for Tier 1A and Tier 1B species. Those richness values were
weighted according to tier where:

SGCN Score = (Tier 1A x 2) + Tier 1B

The final score for the SGCN were re-scaled from 1-10 and also included in the final score for
the SHCG described below.

£ 82/404
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Species of Economic and Recreational Importance (SERI)

This category represents the economic and
recreational importance of 13 of Arizona’s
huntable species. The distribution of these
species influences important aspects of
wildlife related recreation and the
distribution of consumer spending across
the state. Together, the economic and
recreational importance of game species to
hunters, the community, and the
Department provide a realistic view of the
importance of pame habitat for
conservation,

Large Game Species: The Department
considered three aspects in determining
the importance value of the large game
species (deer, pronghorn antelope, elk,
turkey, javelina, and bighorn sheep):
demand for the game resource, economic
value of the game resource for
communities in Arizona, and the revenue
generated by the game resource for the
Department. Hunt data from 2008 was
used for modeling (see AGFD 2008b).
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Figure 13. Species of Economic and Recreational
Importance model,

Demand for the game resource provides an indication of how important 2 particular piece of
habitat is to the hunters of Arizona for a given species and is represented by the number of first
choice applicants divided by the available number of permits for that species in a game
management area. Areas with higher demand are likely to be more important to hunters than
areas with lower demand,

Revenue generated by the game resource for communities in Arizona provides an indication of
the economic importance of a particular area and is represented by the measured hunter days
multiplied by the value of a hunter day in purchases of goods and commodities (e.g., gas, food,
motel) (USFWS 2006). Areas with high value are used more frequently and provide a greater
contribution to Arizona's economy than do areas with lower values,

License and tag revenue generated by the game resource provides an indication of how critical
an area is economically to the Department.

Weighting — Large game species distributions were scored per game management unit based on
three factors related to demand, economics, and revenue, The values of those individual scores
were re-scaled to a standard scale and added together for a total weight. The weight was assigned
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to the species’ distribution within each game management unit. The individual species’ score
represents its economic and recreational value relative to the other SERI species.

Demand = First Choice Applicants + Permits Issued
Economic Value = Daily Expenditure x Hunter Days/mile
Revenue = (Tag + License cost) x Permits Issued/mile’

Small Game Species: The Department considered two aspects in determining the importance
value for the small game species (tree squirrel, white-winged dove, band-tailed pigeon, blue
grouse, Gambel’s quail, scaled quail, and Mearn’s quail); demand for the game resource and
economiic value of the game resource for communities. Demand for the game resource provides
an indication of how important a particular piece of habitat is to the hunters of Arizona for a
given species and is represented by the number of hunters in that game management unit.
Revenue generated by the game resource for communities in Arizona provides an indication of
the economic importance of a particular area and is represented by the measured hunter days
multiplied by the value of a hunter day in purchases of goods and commodities (e.g., gas, food,
motel) (Silberman, 2001). Hunter days and the number of hunters are from the 2007 small game
questionnaire and from the 2008 preliminary dove and band-tailed pigeon questionnaire.

Weighting — 3mall game species distributions were scored per game management unit based on
two factors related to demand and economics. The values of those individual scores were re-
scaled to a standard scale and added together for a total weight, The weight was assigned to the
species’ distribution within each game management unit. The individual species’ score
represents its economic and recreational value relative to the other SER] species.

Demand = Number of Hunters
Economic = Daily Expenditure x Hunter Days/mile’

Score for each of the 13 SERI were sumrmed to arrive at a total score. That score was re-scaled
from 1 — 10 and also included in the final score for the SHCG described below.
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Sport Fish

Sport fishing is a significant contributor to
Arizona’s  outdoor recreation and
economy. In 2006, there were
approximately 422,000 anglers in Arizona
that spent over 4. 1 million days fishing
within the State, and created over $802
million in economic value to the State and
local communities that year (USFWS$
2006). Unlike other species, no effort was
made to map the distributions of
individual sport fish species. Instead, sport
fish were considered as a group based on
their collective economic benefit to the
Department and Arizona cormmunities and
demand as defined by angler use days
(AUD).

Weighting — The Department analyzed
! sport fish populations and their habitats
(T n— for importance by assigning values 1-3
based on AUDs. The percent AUDs was
Figure 14. Sport fish model calculated separately for lotic (e.g. rivers)
and lentic (c.g. lakes) systems. Special
management waters without AUD data
were weighted 1-10 by the Department’s Fisheries Branch and added to the sport fish model.

The final seores were also included in the final score for the SHCG described below.

Unfragmented Arcas

This category analyzes large swaths of contiguous, unfragmented blocks of habitat. The
Department has identified the importance of maintaining unfragmented habitats as a eritical
component in the conservation of wildlife and wildlife habitat as well as addressing existing and
predicted global climate change (i.e., protecting blocks of habitat across an elevational and

vegetation gradient). Determining contiguous habitat was based on GIS analyses using all major
barriers (i.e., roads, railways, canals, etc.) to delineate areas,

Methodology — Unfragmented blocks of habitats were defined by first mapping barriers to
wildlife movement including;

1.) Major roads: The source was the Transt23 dataset, derived from the U.S. Census Bureau
TIGER/Line® files, downloaded from the AGIC GeoData portal. Roads regional staff
had previously identified as incorrectly categorized as a major road were erased.

2)) Arizona railroads: The source was the railroads dataset from the National Atlas
(http://www.nationalatlas.gov/). These railroads were revised to match the current
railroads as shown on the BqQAZ framewotk map.
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3.) Colorado River: The Colorado River and the Grand Canyon have long been recognized
as a geographic barrier to some species (Grinnell 1914, Goldman 1937) and has been
hypothesized to be the cause of genetic drift in tree squirrels (Lamb et al. 1997) and mule
deer (Travis and Keim 1995). The river was traced from Lake Mead to the Utah border
including the outlines of Lake Mead and Lake Powell.

4.) Canals: Regions 4, 5, and 6 provided input into which canals are barriers to wildlife
movement. These datasets were combined inte one layer.

5.) Developed areas: Codes 111 and 112 were extracted from the SWReGAP landeover
dataset.

Weighting — Blocks smaller than 2000
acres were excluded from weighting,
These represent highly fragmented areas
primarily near development. The
contiguous  blocks  resulting from
removing the barriers from the state
boundary were weighted with two criteria;
the diversity of vegetation types within a
single block and the percentage of the
total vegetation type available in the state
contained in the block.

1.) Vegetation for Weighting: The
source was the SWReGAP
Landcover database modified to
include the riparian model and
xeric riparian vegetation (See
Distribution Models for  the
Species of Greatest Conservation
Need for a full description), The
following vegetation classes were
considered to have little or no
wildlife value and were recoded to

Figure 15, Unfragmented Areas Model

NULL to remove them from further analysis:

Value | ReGap Code ReGap Description
111 N21 Developed, Open Space — Low Intensity
112 N22 Developed, Medium — High Intensity
113 N31 Barren Lands, Non-specific
114 NSO Agriculture
117 D03 Recently mined or Quarried
119 D06 Invasive Perennial Grassland
121 DO§ Invasive Annual Grassland
122 DQO9% Invasive Annual and Biennial Forbland

# 03/404
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The following vegetation classes were all considered to represent wet and Xeric riparian and were

combined into a single class.

Value | ReGap Code ReGap Description
0 AZ01 North American Warm Desert Wash
80 Riparian
83 5097 North American Warm Desert Riparian Woodland and
Shrubland
84 5098 North American Warm Desert Riparian Mesquite Bosque
85 Riparian
110 N11 Open Water
118 D04 Invasive Southwest Riparian Woodland and Shrubland
124 Riparian
125 Wash

2.) Vegetation Diversity Index: We modified the Simpson’s dominance
accommodate vegetation classes rather than individuals. The index was calculated as:

"

VDI=1 - Zl(Area of Vegetation in Block / Area of Block) » 2

index to

Where n is the total number of vegetation classes within the block. This score was
applied to the entire block

3.) Calculate Vegetation Percentage: The amount of a vegetation class contained within a
block relative to the amount of that ¢lass available within the state was considered to be
important for maintaining larger, contiguous areas of the same vegetation type and
adding importance value to small, unique vegetation classes. The percentage was
calculated as:

VP = (Area of ¢lass in a block / Area of class in the state) ~ 2

This score was applied only to the vegetation class within the block for which it was
calculated.

4.,) Sum the Indices: All vegetation percentages were rescaled from 0 to | and added to the
vegetation diversity index for the block,

Unfragmented areas were included in the final score for the SHCG below.

Riparian

Riparian areas in the southwest are crucial habitats for wildlife sustainability and often serve as
wildlife movement corridors within the landscape. Riparian communities and aquatic habitat
make up less than 2% of the total land arga in the arid western United States, but are considered
the most productive and ecologically diverse habitats in Arizona. The role of riparian areas is
disproportionate to their size because of their many ecological functions, most importantly:

# 04/404
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¢ Providing fish and wildlife habitat — 70% of all threatened and endangered vertebrate
species in Arizona depend on riparian areas;

Inereasing water storage and recharge for aquifers;

Reducing floodwater runoff;

Filtering and retaining upland sediment;

Reducing chemical inputs from uplands by immobilizing, storing, and transforming;
Stabilizing stream banks and building up of new stream banks.

Methodology - At the time this model was
developed, two sources of riparian data
were available for Arizona: the Southwest
Regional  Gap  Analysis  Project
{(SWReGAP) landcover database (Lowry
et al 2007) and the Department’s Riparian
Inventory (Valencia 1993). Both were
reviewed for accuracy by an internal team
familiar with riparian areas throughout the
state. The SWReGAP landcover layer was
found to under represent riparian in much
of the state while misclassifying large
areas of mesquite woodlands as riparian,
These misclassified pixels were re-
assigned to mesquite forest in the original
data. The 1993 Department’s Riparian
Inventory was discovered to be out-of-
date and incomplete since riparian
vegetation was only mapped along

N

"o [Tt L e : " ) -
perennial drainages and not intermediate
Figure 16. Riparian Model Ones.

In an attempt to fill in the blanks left by
those datasets, the Department modeled the potential riparian vegetation along lakes and
perennial and intermittent streams by calculating cost weighted distance from each stream and
lake using slope as the cost surface, essentially mapping the flood plain around each stream and
lake. The resulting output was constrained by an upper cost limit and by distance from the stream
or lake. The model was combined with the Department’s riparian inventory and the SWReGAP
riparian categories to create a comprehensive map of potential riparian vegetation. Known areas
of development, agriculture or dewatering were erased from the model. In recognizing the
importance of riparian vegetation in Arizona, the Department chose methodology that over
represents the presence of riparian habitat in Arizona as opposed to methodology that under
represents riparian habitat,

Weighting — Riparian areas represent some of the most important areas in Arizona for wildlife
conservation and therefore were given a seore of 10 and included in the final score for the SHCG
described below.
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Species and Habitat Conservation Guide (SHCG)

oy T e ana

Figure 17. Species and Habitat Conservation Guide

The Department’s Species and Habitat
Conservation Guide is intended to identify
areas of wildlife conservation potential in
Arizona at a landscape/statewide scale,
ultimately guiding the Department’s
strategic wildlife goals and objectives.
This product represents the current
understanding of these areas as of this
point in time, and is subject to continual
refinement. The status of a wildlife
resource can change quickly, and the
availability of new data will necessitate
the refinement of this assessment,

All layers (SGCN, SERI, Sport fish,
Riparian, and Unfragmented Areas) were
rescaled from 1-10 and combined per the
following equation:

SHCG =3.5 % (SGCN + SERI +
Sportfish) + Riparian + Unfragmented
Areas

The resulting gradient was reclassified to

six classes based on quantiles in AreMAP. These classes identify areas on the landscape based
on their wildlife conservation potential where a class of 1 (light blue) indicates the lowest
potential and a class of 6 (dark blue) indicates the highest wildlife conservation potential.

# 06/404
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STRESSORS TO WILDLIFE

GENERAL DISCUSSION OF WILDLIFE STRESSORS THAT AFFECT WILDLIFE AND WILDLIFE
HARBITAT

Historical Perspective

Arizona's wildlife and wildlife habitats have been affected by numerous land management
actions and human activities throughout the state’s history, Even prior to Spanish occupation in
the 1500s, the landscapes and ecosystems of Arizona were influenced by human activities,
Aboriginal cultures used wildlife resources as forage, they cultivated crops, diverted water,
extracted timber, and may have used fire as a hunting tool (Turner et al., 2003). Spanish settlers
brought additional agriculture to Arizona, along with horses, sheep, and ecattle. However, it
wasn't until the 1880s, when railroads linked the Arizona Territory with other states, that
Arizona’s natural resources were exploited and shipped elsewhere. Over the next few decades
mining, agriculture, timber harvest, and livestock production dominated the State’s economy
(Sheridan 1995). Over time these pioneering industries eventually gave way to emerging service
and technological fields, but they still remain integral to Arizona’s current economy and operate
at varying levels of intensity throughout the State (Arizona Department of Commerce 2007), The
impacts from historic high levels of these industries still persist in many of the state’s landscapes
and recovery of those areas is slow (Cooper 1960, Cooke and Reeves 1976, Turner et al. 2003),

By the early twentieth century, new constituencies began to influence Arizona’s economy, With
the establishment of national forests, parks, and monuments by the federal government, tourism
flourished in Arizona (Sheridan 1995). Over time, regulated hunting and fishing replaced
subsistence harvesting of wildlife. Other outdoor recreational pursuits increased as well,
especially after World War II, when Arizona’s population growth accelerated rapidly, to the
current estimate of 6. 4 million residents today (U.S, Census Bureau 2010).

Current Status

The intent of the Department’s SWAP is to evaluate the current status of Arizona’s wildlife,
identify actions that may be taken to address stressors to wildlife and the landscapes they occupy,
and develop strategies on how best to make meaningful improvements to benefit SGCN, This
effort also addresses the many stressors that occur as a result of natural processes, such as
drought, or by human influence over the landscape, such as habitat loss and fragmentation, or
border security activities. While many current stressors to wildlife are related to the legacy of the
use and stewardship of Arizona’s landscapes in years past, the most significant stressors to
Arizona’s wildlife today stem from the state’s explosive rate of human population growth, The
Department recognizes that the manner in which a human activity or practice is conducted
determines the degree of any negative or positive effects on wildlife and habitat, especially
where their activities overlap.

Conservation opportunities are available at this interface of land and resource use, yet as the
State agency responsible for wildlife management, the Department only has direct control over
land use on lands it owns, comprising less than 1% of the total area of the State (Table 3). These
areas include various Commission-designated Wildlife Areas, state fish hatcheries, several
shooting ranges, and administrative offices.
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Table 3: Land Ownership in Arizona
PcrcentaEc of State
Bureau of Land Management 16. 69
Bureau of Reclamation 0.24
National Forests 15.30
National Parks and Monuments 3.55
Military 3.78
National Wildlife Refuges 2.35
Total Federal Lands 41. 43%
Tribal Governments 27. 57
State Trust 12.73
AZ Game and Fish Department 0.05
Local or State Parks 0.22
Private 17. 52
Total 100%
Pereentages based on Arizona State Land Department Qwnership GIS
Data, October 2010

The Federal government is the largest landowner in the State (42%), and excluding tribal jands
the Federal government controls about 58% of the remaining lands over which the Department
has wildlife management authority. Federal agencies work under a variety of laws and policies in
which conservation of wildlife is mandated and are important conservation partners for the
Department. Many of the lands within USFS and BLM jurisdiction allow ‘multiple-use’
activities, including recreational and economic pursuits. And, although most of these lands are
under some amount of protection and are unlikely to be subdivided or developed for commercial
or residential uses, currently, there are over 1,000,000 acres of BLM lands proposed for solar
energy development.

Tribal governments manage about 28% of the land in Arizona, Each Tribe is a sovereign nation,
and as such is not subject to state jurisdictions. Many Tribes maintain their own wildlife
management departments, and the Department continues to develop working relationships with
the individual Tribes to facilitate conservation of wildlife across the habitat types and
jurisdictions in Arizona.

Arizona State Lands Department manages nearly 13% of the lands in Arizona. Under State law,
these State Trust lands are managed, leased, sold, and traded to provide revenue to support
education in Arizona. These lands are primarily leased for commercial purposes or occasionally
sold for private development.

Private lands make up about 18% of Arizona’s total area with concentrations near river corridors,
watersheds, and other locations that are often important resources for wildlife. Because aquatic
and riparian habitats are critical to many of Arizona's wildlife, private landowners have a large
role in helping to conserve wildlife populatigns,
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Although the Department certainly manages wildlife through its own actions, it is often through
partnership and collaboration with other landowners and resource agencies that work gets done
on the ground, Beside these entities, the Department actively partners with NGOs, the planning
and development community and regional groups such as the Western Governors Association,
PARC, the Association of Fish and Wildlife Agencies (AFWA), and many others.

Planning for smart and sustainable growth is critical for the future of Arizona’s wildlife,
Population growth in the State is among the highest in the nation, second only to Nevada. The
population of Arizona grew 24. 6% from 5. 1 to 6, 4 million from 2000 — 2010 (U.S. Census
Bureau 2010). Arizona is preparing for an increase in human population by building
communities and transportation infrastructure. In particular, the desert urban centers, Phoenix
and Tucson, are anticipated to eventually grow together into what is termed a “megapolitan” or
“megalopolous” (Morrison Institute for Public Policy 2008), with rural development occurring
throughout the rest of the State.

As growth and development continue, more and more habitat will be lost to development as
population pressures incrcase the need for infrastructure. Many of the constructs on which
society depends, such as roads, railroads, canals, development areas, and fences, can form
barriers to wildlife movement and fragment habitat, Individual species are affected by each
barrier differently—some species can cross over lightly-traveled roads or through housing
developments. But as these barriers become more severe (interstates, large canals, double-
tracked railroads, etc.), they become less permeable to most wildlife and may lead to genetic
isolation of populations and/or decreased resilience of populations which become unable to
migrate in response to disturbance, and in some cases, form population sinks.

In addition, increasing human populations will bring increased recreational pressures to the State,
Arizona’s mild winter climate and open spaces favor outdoor recreation and draw people from
all over the world, As a result, many of these activities may require creative and proactive
management to balance effects on wildlife and natural habitats while ensuring quality outdoor
recreation opportunities for Arizona’s citizens. Changes in land status on state and federal lands
and access restrictions onto, and across, private lands also add to the challenges of® sustaining
viable populations of wildlife; conserving natural habitats; and accommodating increased
outdoor recreation, economic prosperity, and urban/rural growth across Arizona. Compounding
this situation is the demographic trend of Arizona’s residents shifting from primarily rural
populations that are often more aware of local environmental issues, to an urbanized population
that is often less informed about the needs of wildlife and wildlife habitat.

Synergistic Effects of Factors Influencing Species and Habitats

It is difficult, and perhaps impossible, to separate individual causal factors that influence habitats
or SGCN. Multiple factors are closely linked in cause and effect relationships across spatial and
temporal scales. Adverse effects from multiple ecosystem stressors can have cumulative effects
that are much more significant than the additive effects alone, with one or more stressors
predisposing organisms to additional stressors (Paine et al. 1998). For example, reduced fire
frequency from a century of fire suppression is partly responsible for conditions that have
allowed major outbreaks of several phytophagous insects (Peet 1988). Further, unusually dry
periods and/or climate changes reduce available soil moisture causing water-associated stress,
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reduced xylem pressure, and reduced pitch production in trees. These conditions allow insects to
bore into, infect and kill trees. Affected stands with high tree mortality quickly accumulate dead
standing and downed woody fuels. In turn, these conditions greatly increase the risk of
catastrophic, stand-replacing wildfire and subsequent insect attack on trees injured or weakened
by the fire (Gara et al. 1985). To further illustrate the interactive and synergistic effects of these
factors, consider historic grazing practices that reduced fine fuels and affected natural fire cycles.
This condition, in combination with a century of fire suppression and multiple years of drought
has created unusual stand and fuel conditions, making forest and woodland habitat types
increasingly susceptible to stand-replacing catastrophic wildfires, The overall impact converts
late-successional mixed conifer forests to early-successional grasslands, shrublands, and
recovering forests. Habitat fragmentation decreases the ability of plant and animal species to
migrate in response to changing conditions or species requirements, Invasive species are most
successful in ecosystems already disturbed by anthropogenic activities (Elton 1958). Climate
change may act as a form of disturbance creating opportunities for invasive species to colonize
and displace native species (Malcolm and Pitelka 2000), When suitable habitat conditions
disappear, or shift faster than populations can adjust, the likelihood of species extirpation or
extinction increases (Malcolm et al. 1998).

Many of the factors discussed below coincide geographically, Given the synergistic effects of
multiple factors, it is difficult to understand the overall impact these factors will have on Arizona
landscapes, habitats, or SGCN. In addition, it is difficult to predict which habitats may have
higher risk of being altered by multiple factors. Development of the HabiMap™ Arizona, allows
the Department and its partners to see the relationships among stressors on the ground and
species affected by those stressors, and begin to analyze the cumulative effects of multiple
stressors on those species,

Figure 18 shows how such an analysis can be completed using HabiMap™ Arizona, Panel A of
figure 18 shows the modeled distribution of the relative stress of unnatural fire regimes on the
landscape. As in all of the stressor models, red indicates a high relative stress while blue
indicates less stress, Panel B displays the overlay of unnatural fire regime with the stress of
insect infestations. Panel C shows the same layers but Zzoomed into the area of interest, which in
this example is, the Santa Catalina Mountains near Tucson, Arizona. Panel D shows the results
of querying the SGCN in the area of interest. Currently, queries are accomplished by drawing in
an area of interest and returning the list of SGCN that potentially occur in the area, In the future,
users will also be able to query for other species and/or stressors.
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Figure 1B Stressor Analysis in HabiMap

DEVELOPMENT OF THE STRESSORS TO WILDLIFE AND WILDLIFE HABITAT MODELS

Important stressors to Arizona’s wildlife and wildlife habitats were identified as part of the initial
development of the 2005 CWCS, most of which followed stressor categories adopted from
Salafsky et al. (2003). A complex threat assessment was performed in 2004, involving
representatives from State and federal land management agencies, natural resource regulatory
authorities and Native American tribes, At that time, 85 individual stressors were assessed for the
magnitude and urgency of their impacts on Arizona’s wildlife and wildlife habitats, Of those 85
stressors, 70 were considered to have a high level of urgency and/or magnitude in one or more
vegetation types (See CWCS appendix Q). Developmcnt of the stressors for the 2005 CWCS
was completed at a coarse landscape scale using Brown and Lowe (1574) vegetatlon classes as
the basis for mapping the distribution of the stressor. While the mapping for the previous
assessment was an important first step, the coarseness of the data has limited the Department’s

ability to perform meaningful risk and cumulative effects analyses. It was recognized that a
finer-scale analysis was needed in order to fulfill the intent of the Department’s planning effort,
which is to evaluate landscapes as they exist today and develop strategies on how best to take
meaningful conservation actions that will benefit SGCN, By creating geospatial datasets that
show the potential distribution of each specific stressor, as opposed to assigning each stressor to

#101/404
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coarse-scale vegetation classes, the Department was able to refine our understanding of where
stressors oceur and how they interact with each other and the SGCN (see Figure 4 and Figure 18
for examples),

To accomplish this, the Department formed a team to create spatially explicit models of stressor
distributions across the landscape. The team developed a conceptual model of where each
stressor gocurred and its relative magnitude across the landscape, The best available data were
used, Where there were no data, the Department relied on expert advice and the data need was
noted, Thus, the stressor distribution models should be considered a first approximation of where
stressors occur. Also, the Department is fully aware of the dynamic nature of Arizona’s
landscapes, and each of these models is a snapshot in time, The Department is committed to
refining the models as better information becomes available and to reflect ongoing changes to the
landscape. To that end, under each stressor, below, we discuss the methods by which each
particular stressor was modeled, thus providing the information necessary for our partners to
contribute data or methods that could potentially improve the models, Finally, although the
magnitude and wrgency of any one stressor depends on the species under consideration and its
location on the landscape, we made a coarse effort to depict the relative strength of the stressor,
and ranked them as high, medium, and minor, in terms of our current understanding of their -
individual levels of “importance™ to wildlife and habitat in Arizona, However, as discussed
above, stressors might affect wildlife communities and their habitats individually, additively or
synergistically such that stressors that are categorized as “minor” might be exceedingly
important when coupled with one or more additional stressors.

During this process, the Department realized that some stressors, although analyzed separately in
the original stressor assessment, occur in the same places on the landscape. Those stressors were
subsequently combined into a single distribution. Nine stressors are treated as ubiquitous, i.e., as
occurring throughout the state or nearly so. Those stressors were either too difficult to map at
this time, or are considered to occur uniformly throughout the state and, therefore, were not
mapped. A description of the effects of those stressors and the existing state of knowledge for
each are included below. The effects of some stressors are actually produced by a combination of
other stressors, and therefore were not modeled separately; their effects are noted under the other
model descriptions. For example, light pollution is caused by many things such as border
activities, roads for motorized vehicles, urban growth, ete., and its effects are considered under
those other stressors. To be consistent with the species distributions and other models, a 30 meter
pixel was selected as the mapping unit.

Finally, it is important to emphasize that almost any activity or process can act as a stressor {o
wildlife, depending on context. Many of the stressors discussed below are, in the proper context,
neutral or even beneficial to wildlife. Therefore, one should not interpret each stressor
completely negatively, For example, fire can be a stressor to wildlife and is included below
under “unnatural fire regimes.” However, fire is a critically important tool for wildlife and land
management when used correctly, and under certain circumstances naturally occurring wildfires
are beneficial. In both cases, individual plants and animals might be stressed, injured, or even die
as a result of a fire, but the population benefits typically outweigh the individual losses. The
effects of unnatural fire regimes, however, typically result in catastrophic population losses and
often result in changes to the entire biological community,
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A brief description of the effects of each stressor and methods used to map it (model) follow.
Please note that each stressor is mapped individually and independent of the other stressors.
Weighting schemes are only meant to describe the relative strength of a single stressor across the
landscape and not to be used to compare among stressors, For ease of organization, stressors are
listed alphabetically within the high, medium and minor categories,

HIGH IMPORTANCE

Altered Surface Hydrology

In Arizona, many aquatic and riparian habitats have been altered, degraded, fragmented or
completely lost as a result of groundwater pumping, dams, channelization projects and water
diversions. Agricultural and urban areas increasingly depend on wells, water diversion structures
and reservoirs to meet their water needs. Use of these tools alters ecosystem hydrology by
diverting water out of natural channels, changing the natural variability of stream flow quantity,
timing, and frequency across both time and space (hourly, daily, monthly, seasonally or yearly
and at a site-specific, local or regional basis). Variability within these historic patterns is critical
to maintaining long-term river and riparian health, Quantity and timing of stream flow directly
impact other important aspects of riverine systems such as physical habitat structure, energy
dissipation, sediment transpott, temperature and water quality which, ultimately, results in
affects to plant and animal species habitats and survival, Surface flow regimes might experience
severe alterations from upstream dams, reservoirs, and impoundments, which are often cited as
the most serious and continuing stressor to the ecological sustainability of rivers (Bunn and
Arthington 2002). Altered flows (quantity, quality or timing) change the physical parameters of
rivers and streams and often facilitate invasion of nonnative aquatic or riparian species of plants
and animals or impact native riparian species richness and cover (Jansson et al. 2000; Brock
1994), The mere presence of a dam may have less influence on subsequent flood regimes than
how the dam is operated per its operational guidelines, Reduced scouring frequency may allow
increased sedimentation and accumulation of salts in the floodplain terrace soils, reducing
riparian habitat health, growth and re-generation necessary for viability of SGCN and other
species, Nutrient cycling and other parameters such as temperature, dissolved oxygen and pH,
within reservoirs alter water quality downstream, and downstream aquatic and riparian
communities can be significantly affected. Unnaturally large pulsed flow events discharged from
reservoirs may cause severe scouring of channels and floodplains, causing direct mortality of
plant and animal community elements, and sometimes resetting the successional scheme over
vast extents of river and stream channels (Friedman et al, 1998, Johnson 1998, Stevens et al.
2001).

Loss of the natural hydrograph due to upstream regulation also affects floodplain processes such
as leaching of salts; deposition of sediments and nutrients; rearrangement of siructures and zones
along rivers; and establishment of seedbeds for riparian plants (Stevens et al. 1995). Reservoirs
act as sediment traps and disrupt or alter the sediment budgets of downstream reaches (Leopold
et al. 1964; Stevens et al. 2001), Decreases in sediment inputs alter natural channel dynamics of
mesohabitat creation and maintenance (Williams and Wolman, 1984; Petts 1979). Dams also
fragment species ranges, preventing upstream and downstream movement of fishes and other
aquatic species and affecting riparian plant dispersal.
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Model: The upstream effect of altered surface hydrology was mapped by extracting the
footprints of the reservoirs behind dams, using an existing data layer representing lake footprints
statewide. Dam locations were identified by combining datasets from the National Inventory of
Dams and the Arizona Department of Water Resources. The data were checked to make sure that
only dams on a watercourse were included and reservoirs were added as necessary, using
topographic maps as background. Downstream stressors were modeled by assessing the impact
of the drainage area from the dam. The downstream stressor from dams and reservoirs was based
upon the impact on the size of the drainage to the dam. If the drainage area above the dam was
greater than 50 square miles, the stressor was assumed to continue from the dam to the Colorado
River delta (at the U.S, /México border). If the drainage area to the dam was less than 50 square
miles, the stressor continued downstream to the first confluence with another watercourse. The
existing azhydro shapefile was used to map the extent of downstream stressors. Perennial,
intermittent, and ephemeral watercourses were included. The use of stock tanks for agricultural
use is recognized as a potential stressor, but a comprehensive dataset does not exist, so it was not
included in the final model, Also, most diversions on all streams have likely been missed
because there is not an accurate GIS layer available that depicts operational and certificated
surface water right diversions, including volume of the diversion or its return flows,

Border Effects

Arizona shares over 350 miles of border with Mexico. Many wildlife populations have annual
migrations or movement patterns that cross these borderlands. The Department works closely
with Mexican authorities and other partners through various committees, teams, and workgroups
to ensure the continued conservation of many borderland species. However, the volume of illegal
immigration, drug smuggling, and law enforcement activity along the border has increased
dramatically in recent years resulting in increased impact to habitats. Border security measures
are being stepped up throughout the Arizona/Mexico borderlands region to address this increased
border traffic (Roberts et al. 2010), The effects of associated road and barrier construction, along
with enforcement patrols and pursuits in the borderlands region include: habitat loss and
fragmentation, less usable habitat for wildlife populations, and increased road kill. Stressors
associated with illegal immigration traffic include but aren’t limited to: dispersed camping,
altered fire regimes, decreased water quality from pollutants, unauthorized roads and trails,
illegal dumping and littering, increased poaching, illegal collecting of wildlife, and general
habitat destruction (Forman et al, 2003). In addition, the dense human population of Mexican
residents along the shared border with Arizona increases the threat of disease to wildlife in this
state. Pet or feral dogs and cats may transmit rabies, distemper, or other diseases to SGCN and
other species, and livestock may transmit diseases to native ungulates, particularly bighorn
sheep. Activities associated with expansion of urban centers, trade, commerce, and transportation
as a result of the North American Free Trade Agreement (NAFTA) increase air, soil, and water
pollution.

Model: The various border effects are assumed to occur in roughly the same areas and overlap
with each other. Effects are most intense along the Arizona/México border and along major
roads, and decrease with distance away from the border. We used expert opinion to determine
how far from the border these impacts are occurring and created a linear gradient of intensity
decreasing with distance from the border and falling to “0” or no effect north of I-10 and I-8.
Also included was an area along the Colorado River to the Imperial National Wildlife Refuge.
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Climate Change

This stressor can cause wildlife effects statewide in all habitats depending on habitat and species
vulnerability and the spatial variability inherent in climate. However, information on the
magnitude and spatial distribution of those effects is only now being explored. Nonetheless, the
Department s currently engaged in a number of efforts to address the information needs
associated with and the effects of climate change. See Climate Change for a full discussion of the
impacts of climate change and how the Department is engaged in efforts to address those
impacts.

Model: Ubiquitous. Due to its complexity, the decision was made not to model climate change
until more information is available,

Disease/Pathogens/Parasites

This stressor is complex and can come from many different sources. It includes introduced
pathogens and exotic parasites that affect native or game species and/or humans, Examples
include West Nile Virus, Chronic Wasting Disease, diseases causing bighorn sheep dig-offs such
as pneumonia (Pasteurella spp. and M. ovipeumoniae), whirling disease (Myxobolus cerebralis),
rabies, white-nose syndrome (G. destrucians), hantavirus, ranaviruses (including Ambystoma
tigrinum virus), amphibian chytrid fungus, various avian diseases (e.g. trichomoniasis in doves),
plague, and foreign animal diseases, The stressor includes spreading respiratory disease to desert
tortoises from adopted tortoises, threats to fish from hatcheries (state, federal and private),
acuaculture threats, and domestic wolves as a disease threat to wild wolves.

The growing wildland-urban interface increases the possibility of wildlife exposure to
potentially-infected domestic and feral pets and may contribute to the spread of these diseases,
Whirling disease in salmonids has led Arizona to adopt a “no tolerance” policy that bans the
stocking or importation of fish infected with whirling disease, although the potential for
accidental introduction still exists, Native frog populations have been decimated by the
introduction of the fungal disease, chytridiomycosis (Bd), whose ultimate origin still remains
unknown. Introduced species such as bullfrogs, African clawed frogs, and barred tiger
salamanders (introduced for the bait trade) are known to harbor Bd, yet they experience few
symptoms of the disease (Bradley et al, 2002).

Model: Ubiquitous. This stressor is complex and can come from many different sources, It
includes introduced pathogens and exotic parasites that affect native or game species and/or
humans. Lack of comprehensive spatial data for the spread of disease complicates modeling this
stressor. Thus, this stressor is treated as a statewide issue and not mapped.

Drought

Periodic drought (an extended period of abnormally dry weather) is a normal component of the
climate system in the Southwest (Clark and Cobb 2003). However, it can still affect wildlife and
wildlife habitat through various means: it places additional stress on species for limited water
resources (Sprigg et al. 2000), increases susceptibility of forests to insect outbreaks and
pathogens (Dale et al. 2001); favors the spread of unwanted introduced species (Allen and
Breshears 1998); alters ecosystern function (Franklin et al, 1992, Dale et al. 2001); and increases
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the possibility of large-scale wildfires (Sprigg et al. 2000). Drought is one of the principal factors
limiting seedling establishment and productivity (Schulze et al. 1987, Osmond et al. 1987). Soil
moisture gradients are directly altered by drought conditions thereby altering the distribution and
vigor of some plant communities (Griffin 1977, Pigott and Pigott 1993, Klopatek et al. 1997). In
the future, the effects of recurrent drought may be further exacerbated by climate change (see
Climate Change),

Model: Ubiquitous. This stressor is statewide, in all habitats and was not modeled.

Grazing by Ungulates

The following text is taken largely from Heffelfinger et al. (2006). Large herds of grazers have
been absent from the deserts of the Southwest since the mass extinctions at end of the
Pleistocene Epoch about 10,000 years ago (Martin and Klein 1984), Most wild grazing ungulates
expanded throughout the Southwest only after the disappearance of these large grazers.

The first livestock (cattle, sheep, and horses) were brought into the American Southwest by the
Spanish in the mid-1500s (Holechek et al. 1998). Many of those livestock escaped and
proliferated in feral herds throughout New Mexico, Arizona, Texas, and northern México. As
human settlement progressed, the numbers of domestic livestock increased on most available
rangelands by the late 1800s. By the time a multiyear drought hit the Southwest in the 1890s it
was obvious the arid southwestern ranges could not be stocked as heavily as more mesic
grasslands to the east and north (Bahre 1991). The chronic overuse of vegetation by an
inappropriately high number of livestock set in motion landscape-scale changes to southwestern
rangelands. In more recent years (1930-1994) the number of cattle decreased by 9% in the U.S.,
but increased (11%) in México (Holechek et al. 1998). During that same period, the number of
sheep decreased by 24% in the U.S, and 9% in México.

There is much confusion about the interchangeability of terms such as grazing, over-grazing, and
overuse. A discussion of the effects of livestock on vegetation must be based on a consistent use
of terminology. "Grazing" is neither good nor bad, it is simply consumption of available forage
by an herbivore. Grazing the annual production of herbage at inappropriately high intensities is
termed "overuse". "Overgrazing" describes a condition where the range is chronically overused
for a multi-year period resulting in degeneration in plant species composition and soil quality
(Severson and Urness 1994). There are different levels of overgrazing; range can be slightly
overgrazed or severely overgrazed (Severson and Medina 1983).

Grazing, either by livestock, wild ungulates, or feral equines has the potential to change both
food and cover. Although precipitation is the most important factor affecting ungulate nutrition
and young survival, habitat conditions as influenced by ungulate density determines how much
of that nutrition and cover remains available to wildlife. Livestock grazing can cause both short-
and long-term changes to habitat (Peek and Krausman 1996, Bleich et al. 2005). Grazing at light
to moderate levels has little influence on most wildlife, but overuse in arid environments
removes much of the herbaceous cover that is crucial for nutrition and cover (Loft et al. 1987,
Galindo-Leal et al. 1994). Long-term changes resulting from overgrazing include undesirable
changes in the plant community, decreased mulch cover, decreased water infiltration, compacted
soil, increased water runoff, decreased plant vigor and production, and a drier microclimate at
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ground level (Severson and Medina 1983). Overgrazing also removes browse leaves and twigs,
further exacerbating poor nutritional conditions created by removal of forbs (Hanson and
McCulloch 1955). Livestock sometimes browse important shrubs excessively (Swank 1958,
Knipe 1977). Jones (2000) reviewed the literature from arid rangelands in western North
America and found that overuse and overgrazing had significant detrimental effects on 11 of 16
variables measured (mostly soil and vegetation characteristics). Decades of experience and, more
recently, research has shown that general rules and range management practices from more
mesic ranges cannot be applied successfully to southwestern rangelands. The range manager's
axiom of “take half and leave half* is excessive for arid desert ranges (Holechek et al. 1999,
Lyons and Wright 2003). Reducing the intensity of grazing generally results in improvements in
range condition, but there is a misconception that removing cattle will always result in the range
recovering to a climax state or pristine condition (Pieper 1994, Briske et al. 2003). In reality,
southwestern rangeland is not resilient to overgrazing. Long-term deferments from grazing in
arid and semiarid regions may not result in any significant improvement in range condition
(Laycock 1991, Laycock 1994, Holechek et al. 1998), or improvements may take 40-50 years
(Valone et al. 2002, Guo 2004), Although overgrazing has influenced the arid southwestern U.S.
more than other rangeland types (Pieper 1994), grazing is sustainable in this region if stocking
rates are at appropriate levels and season of use is considered (Holechek et al. 1999).

Model: This stressor can occur anywhere that elk, buffalo or domestic cattle graze and includes
all grazing allotments, private parcels inside allotment boundaries and elk range outside of
allotments. Only elk range outside allotment boundaries was included because cattle preference
calculations on allotments compensates for elk use. Private parcels were included based on the
assumption that these lands are also grazed. Information available to the team indicated that
grazing by other ungulates (e.g. deer, pronghorn) does not rise to the level of a stressor. Buffalo
ranges are not included, because data collected has shown that buffalo grazing on buffalo ranges
is negligible.

Although the Department recognizes the value of different management practices by different
agencies, we chose not to include those differences in this model due to lack of rigorous data.
However, the difference in impacts resulting from different climatic regimes and the presence of
sensitive landscape elements such as riparian areas was recognized and used to weight the data
accordingly. The PRISM (Parameter-clevation Regressions on Independent Slopes Model)
group’s 1971 — 2000 average precipitation data (see http://Www.prism.oregonstate.edu/) were
used to weight the grazing allotments by the inverse of precipitation. In other words, the lower
the precipitation, the higher the weight of this stressor. In addition, the impact to riparian areas
was weighted twice that of upland areas.

Note: Due to lack of data, the impact to wet meadows could not be modeled but is recognized by
the Department,

Groundwater Depletion and Springhead Use

Groundwater levels in Arizona have dropped considerably due to pumping for agricultural and
urban needs. The loss of surface water habitat resulting from the historic water withdrawal and
dewatering necessary to support anthropocentric water uses, exacerbated by drought conditions,
has, and likely will continue to affect aquatic, riparian and wetland habitats in Arizona. Lowered
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water tables affect all of Arizona’s habitats, but can have considerable affects on small cienegas,
springs, seeps, marshes, alluvial valley riparian areas and their associated SGCN. Spring
“improvement,” that is, capturing spring output in collection structures and either exporting the
water or making it available to human determined uses, has significantly affected a large
proportion of the springs around Arizona, Cienegas and other marshland habitats decreased
greatly in Arizona in the preceding century (Hendrickson and Minckley 1984). Loss of these
habitats as a result of groundwater depletion limits the extent of the wetted zone in the cienega or
around the spring, the associated riparian plant community, and the associated fish and wildlife
community. Wildlife could be affected either through diminishing surface water availability or
degradation of habitat due to the effect of the lowering water table on hydrophytes and
phreatophytes. These effects to vegetation become more pronounced during the summer growing
season and following cessation of spring run-off. The disappearance of surface water in perennial
or intermittent stream channels is assumed to result in the immediate and total loss of fish
populations.

Model: After numerous discussions, the Department recognized its lack of expertise necessary to
model the dependence of surface water on underlying ground water. As a result, the Department
decided to use the simplest model possible and assume that all surface water is dependent to a
certain extent on ground water saturated alluvial aquifers. Therefore all streams, springs and
washes could be affected by ground water pumping. The influence of diminishing surface water
in perennial and intermittent streams and springs was assumed to affect wildlife up to three miles
away since this is the distance large ungulates have been shown to travel to water. The effect of
ground water pumping on Xeric-riparian washes was assumed to affect wildlife up to a distance
of one mile.

The model was built by placing a point every 30 meters along perennial and intermittent streams.
That point layer was merged with the springs layer and a kernel density was run with a search
radius of 4828 m (approximately 3 miles). The same procedure was done for large desert washes
with a search radius of 1609 m (approximately 1 mile). The two resulting layers were combined
by normalizing each to 0 — 1, adding them together and dividing by 2.

Note: At the time of this writing, TNC has completed an analysis of Arizona’s ground water
(Marshall et al. 2010). The Department is currently partnering with TNC to update this stressor,

IMNegal Stocking

Aquatic systems and riparian species in Arizona are negatively affected by nonnative invasive
species which have been released into the environment intentionally. Effects to SGCN species
can include the direct and indirect effects of predation, competition for resources, hybridization,
and introduction of parasites and disease. For example, crayfish were introduced through
recreational fishing activities and now threaten the persistence of many species of aquatic
wildlife (Fernandez and Rosen 1996, Hensley et al, 2010). Illegal stocking of nonnative fish or
bullfrogs can have pronounced impacts on native aquatic species. Also, release of nonnative tiger
salamanders for use in the bait trade threatens native salamander populations, and tiger
salamanders can carry diseases to other amphibian species.
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Model: This stressor is mapped as occurring in all of Arizona’s intermittent streams, perennial
streams, lakes, and reservoirs—these areas were given a background score of 1, However, the
Department recognizes that illegal stockings are more likely to occur near urban areas where
recreational and aquarium hobby release pressures are high, and created an inverse distance
weighted gradient of 15 miles around all cities and towns. The gradient around urban areas was
rescaled between 0 and 1. Known illegal stocking locations, identified by regional personnel,
were given a score of 2. All weights were considered additive such that the highest level of
stressor occurs in waterbodies that are nearest to urban areas and are known to be illegally
stocked,

Insect Infestations

Phytophagous (plant-eating) insect outbreaks cause tree mortality and reduced growth in
Arizona’s forests and woodlands (Negron et al. 2009), Bark beetles and inner bark borers are
primary tree killers (Haack and Byler 1993), Phytophagous insects have traditionally been
considered detrimental to forest health and commercial timber harvest (Schowalter 1994),
However, most phytophagous insects that affect forest trees in Arizona are native organisms
(Wilson and Tkacz 1994) and, from an ecosystem perspective, perform functions that are
instrumental in sustaining forest health and function through succession, decomposition, nutrient
cycling and soil fertility (Haack and Byler 1993). Altered forest conditions have likely increased
the frequency, intensity, and extent of insect outbreaks and diseases (Haack and Byler 1993,
Wilson and Tkacz 1994). Changes in forest tree age, size, density, species composition, and
vertical stratification across temporal and spatial scales influence patterns of forest insect
herbivory at the ecosystem and landscape levels (Schowalter et al. 1986). Environmental stresses
such as drought, late spring frosts, wind throw, and air pollution can encourage insect outbreaks
(Haack and Byler 1993). Although insect outbreaks in forest ecosystems occur naturally, they
can cause shifts in vegetative species composition and structure (Haack and Byler 1993),
Further, certain phytophagous insects are attracted to fire-damaged or fire-killed trees and their
build-up in weakened host trees can threaten adjacent, unburned stands (USFS 2003, 2004,
2005). The magnitude of disturbance from an outbreak depends upon the particular insect or
pathogen, and on the condition of the forest ecosystem affected (Wilson and Tkacz 1994),
Closely spaced host trees are likely to trigger outbreaks of phytophagous insects and pathogens.
In compositionally and structurally diverse forests, however, potential host trees can be harder
for insects to locate among non-host trees, and vulnerable host trees may be relatively resistant to
small numbers of insects that find their way through the surrounding non-host vegetation (Hunter
and Aarssen 1988, Waring and Pitman 1983). Outbreaks are typically worse in single-species,
monocultural tree stands especially during vulnerable periods such as drought (Mattson and
Haack 1987, Schowalter and Turchin 1993, Waring and Pitman 1983). Populations of most foliar
and sap-feeding insects peak during particular stages of host-tree development (Schowalter et al,
1986), which make monoculture stands of single-aged trees more susceptible to outbreaks.
Drought provides a more favorable environment for phytophagous insect growth, survival, and
reproduction, and may reduce the effectiveness of the biochemical defense system that some
plant species have evolved (Mattson and Haack 1987).

Model: This stressor occurs in coniferous forests, including pinyon-juniper woodlands, primarily
due to the impacts of bark beetles and other conifer-damaging insects which have the potential to
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have significant ecosystem-wide impacts. This stressor can ocour in the following SWReGAP
vegetation classes:

Colorado Plateau Pinyon-Juniper Woodland

Great Basin Pinyon-Juniper Woodland

Inter-Mountain Basins Juniper Savanna

Madrean Juniper Savanna

Madrean Pine-Oak Forest and Woodland

Madrean Upper Montane Conifer-Oak Forest and Woodland

Rocky Mountain Montane Dry-Mesic Mixed Conifer Forest and Woodland
Rocky Mountain Montane Mesic Mixed Conifer Forest and Woodland
Rocky Mountain Ponderosa Pine Woodland

Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland
Rocky Mountain Subalping Mesic Spruce-Fir Forest and Woodland
Rocky Mountain Subalpine-Montane Limber-Bristlecone Pine Woodland
Southern Rocky Mountain Pinyon-Juniper Woodland

Invasive Animal Species

Invasive animal species in Arizona have a variety of impacts on native biodiversity, and can
affect native species through competition, predation, introduction of disease and parasites,
hybridization, etc. (Tellman 2002). In particular, invasive aquatic species, including but not
limited to quagga mussels, crayfish, bullfrogs and some nonnative fishes, can have considerable
effects on all native aquatic wildlife in Arizona. The impacts resulting from quagga mussels on
native aquatic wildlife are yet to be understood, but might be catastrophic. Crayfish have been
implicated in losses and in the decline of native gartersnake species, Sonoran mud turtles, and
are suspected to have caused declines in native mollusks and fishes (Fernandez and Rosen 1996,
Holycross et al. 2006, Hensley et al, 2010). Fernandez and Rosen (1996) also reported wholesale
alteration of a stream community in the White Mountains, including plants, invertebrates and
vertebrates. American bullfrogs directly affect wildlife populations through predation, including
but not limited to Sonoran tiger salamanders, Arizona treefrogs, native ranid frops, Sonoran mud
turtles and Mexican gartersnakes (Rosen and Schwalbe 1996, 2002, Jones and Timmons 2011,
Akins and Jones 2010,) and possibly through competition with native ranid frogs (Kiesecker et
al. 2001, Pearl et al. 2005). Bullfrogs also carry the fungal disease chytridiomycosis, the effects
of which ¢an be devastating to Arizona's native anurans (Bradley et al. 2002, Sred] et al. 2002).
In terrestrial habitats near urban areas and other areas modified by human activities, starlings can
displace native birds, particularly cavity nesters (Kerpetz 1986). Nonnative bees are also
replacing native pollinators and potentially impacting native plant communities (Schaffer et al.
1983),

Model: Ubiquitous. After much discussion, the Department decided that the most significant
threats to wildlife were from crayfish, bullfrogs, and quagga mussels. There is not a complete
database of where these threats occur, and in fact, these species threaten all waters at some level,
even stock tanks which are so numerous that they cannot be mapped. Therefore, this stressor is
treated as ubiquitous for now and mapped statewide.



11-05-15;04: 18PM; ; #111/404

Arizona Game and Fish Department May 16, 2012
Arizona’s State Wildlife Action Plan 2012 — 2022 Page 65

Note: The Arizona Invasive Species Advisory Couneil (AISAC) may be developing a database
(iMaplnvasives) for terrestrial and aquatic species that can give future direction to better map
this stressor. However, the Department’s Aquatic Invasive Species Program Team is currently
addressing various invasive species issues through development of State Risk Assessments and
future Director’s Orders,

Invasive Plant Species

Invasive plant species can include but are not limited to several exotic grasses (including
bufflegrass, red brome, cheat grass, fountain grass, etc.), Sahara mustard, Oncosiphon
piluliferum, sweet resin bush, Russian thistle, tamarisk, giant salvinia, hydrilla, Eurasian
watermilfoil, etc. These and other invasive species can cause serious ecological impacts on plant
and animal communities, vegetation structure, etc, (Van Devender et al. 1997, Crawford et al.
2001, Wilson et al. 2002, Landrum et al. 2005, Trader et al. 2006). Attributes that contribute to
their “invasiveness” include altered phenology, prolific seed production, seed dormancy,
resistance to or dependency on fire, and moderate to high rates of dispersal and establishment.
These species are usually widely distributed both among and within ecosystems/communities
(Northam et al. 2005, Bowers et al. 2006, Trader et al. 2006).

Model; Ubiquitous. The team searched for the most current data on nuisance plants. Northam et
al. (2005) identified 19 species as the highest threats to Arizona. However this study did not
provide data on where those species occur. Another study (Thomas and Guertin 2007) provided a
database of known records of invasive species. The team reviewed these data and realized that
the distributions were highly biased by where sampling occurred (along roads) and did not
accurately represent where the threats occur. The invasive Species Council is currently working
on assembling more comprehensive data. Until those data become available, this stressor is
treated as statewide.

Note: The Arizona Invasive Species Advisory Council (AISAC) may be working on assembling
more comprehensive data through iMaplnvasive, but until those data become available, this
stressor is treated as statewide. In addition, the Department’s Aquatic Invasive Species Program
Team is currently addressing various invasive species issues through development of State Risk
Assessments and future Director’s Orders.

Management for Game Animals and Sport fish

Game animals and sport fish are actively managed through fish hatchery and stocking programs,
upland, riparian and wetland habitat restoration, development of wildlife water sources, and
regulation of hunting, angling and collection activitics, Game animals and fishes typically
managed through mechanisms of this type include, but are not limited to, pronghormn, bighorn
sheep, mule deer, waterfowl, rainbow and Apache trout, largemouth bass, etc. Management
techniques and practices are applied to promote persistence of recreationally important species
that can displace, compete or hybridize with, or prey on native species. Management actions and
practices can also influence species assemblages and populations through additional habitat
modifications. While the Department recognizes that some management activities may
negatively influence some native species, most activities are benign or even beneficial to many
species.
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The Department evaluated various game and sport fish species distributions, management related
activities and interspecific relations to determine where the effects of game and sport fish
management may exist and have the potential to stress wildlife populations. The following
species-specific discussions provide rationale supporting this evaluation.

Abert’s squirrels: In the 19405, Abert’s squirrels were introduced into the Pinalefio, Catalina,
Pinal, Bradshaw, Granite and Hualapai mountains, Mingus Mountain and onto the Hualapai
Indian Reservation. Abert’s squirrels might compete with Mt. Graham red squirrels in the
Pinalefios, and possibly with Arizona gray squirrels in the Catalina and Rincon mountains,

Elk: High elk populations can create stress and competition in winter ranges and in transitional
areas between winter and summer ranges for pronghorn and mule deer. Elk can compete with
other ungulates for the same browse, and forbs in these areas. The Department uses forage
monitoring protocols to inform management of ¢lk populations and balance the needs of elk with
forage production.

Fish and Native Aquatic Wildlife: Arizona’s native fish and other native aquatic wildlife are
threatened by the presence of nonnative fish, including sport fish, in sites where their presence is
mecompatible with management goals, in areas that are managed principally for native aquatic
wildlife, or where they occur problematically with native fish.

Ring-necked Pheasant: Pheasants are an exotic species in Arizona, but are not considered a threat
to native wildlife. The reasons for this are that this particular exotic species mainly exists in
managed agricultural fields and has not shown the ability or propensity to survive or persist in
wild upland areas given its susceptibility to predation and comparatively harsh weather and
range conditions.

Chukar: Chukar present in Arizona are introduced and occur mostly in habitat types dominated
by cheatgrass that primarily occur in areas on the Arizona Strip, north of the Grand Canyon, The
Department actively manages these game birds through annual hunting seasons. Chukars occur
in other portions of Arizona in significantly lower numbers/distribution, with corresponding
hunter harvest being very low statewide. There is no evidence that chukar negatively impact or
compete with native upland game birds in Arizona, therefore the Department has not modeled
chukars as a threat.

Rio Grande Turkey: Absent any relocation or migration of this species into historical ranges of
the native Merriam's or Gould's turkey, the introduction of this species into Arizona is not
expected to threaten other species through competition or through any associated habitat impact
or alteration.

Model: The game and sport fish management stressor was modeled using the distribution of Mt.
Graham red squirrel (Pinalefio Mountains), Arizona gray squirrel (Catalina and Rincon
Mountains), statewide sport fish distributions (all perennial and intermittent waters that have not
been renovated or managed specifically for native fish), and areas where elk distributions overlap
winter range for pronghorn and mule deer.
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The greatest amount of OHYV activity is found in close proximity to urban areas, where OHV
users can quickly access public lands via paved and dirt roads. Therefore, a 5 mile inverse
distance weighted gradient was included around towns and a 15 mile inverse distance weighted
gradient was included around cities. Gradients were rescaled from Oto 1,

Class 1 roads (interstates) are weighted as 4, class 2 roads (highways) are weighted as 2, and
smaller roads are weighted as 1. Road density was calculated using a 5 mile search radius and re-
scaled from 0 — 1.

3. OHV hot spots (includes perennial/intermittent riparian areas and long term visitor areas)
OHYV hotspots are defined as areas where excessive levels of trail proliferation and traffic
volume ¢an present notable stressors to the extent that impacts to wildlife and habitat extend
beyond the footprint of the trail. Impacts can include habitat destruction, fragmentation, and
accompanying wildlife disturbance. Perennial and intermittent strearn locations have been
identified as hotspots at specific locales given the ecological significant of these riparian habitats.
The Department has identified and mapped these hotspots based on expert opinion of Regional
management staff. Some identified hot spots are designated and managed for OHV recreational
use while others are not. Hot spots also include a few private land parcels and BLM Long-Term
Visitor Areas. These were given a weight of 1,

4, Xeric riparian (washes) areas

Xeric riparian areas are included in the model as threatened areas. These arcas are typically
broad sandy washes that provide important desert/upland habitat features for various species,
which can also attract high levels of use for off-trail recreation. Riparian areas with intermittent
and/or perennial flows are not included unless they have been designated as an OHV hotspot,
The impacts of OHV travel in these important areas are considered of the highest stressor level.

Data Mapping: The map components were considered additive, rather than weighted. Roads,
xeric riparian, towns, and cities were added together and additive to land ownership. Hotspots
are weighted equal to all four of the previous components combined, Lands not accessible to
ATV/OHV use were masked out. This stressor includes all noise or light pollution associated
with motorized recreation off-trail.

Naote: BLM and Forest Service are currently in the process of developing motorized road plans
across the state, After these planning processes are completed, more accurate data on designated
areas for motorized recreation will become available and will, accordingly, better inform and
reflect this analysis,

Nutrients/Algal Blooms

Sources leading to eutrophication (nutrient enrichment) of aquatic ecosystems typically include
impacts from application of fertilizers for landscaping and agriculture (runoff), atmospheric
deposition of nutrients, leakage from sewage and septic systems, and livestock waste (see Mason
2002 for an overview). Algal blooms are typically supported by and associated with nutrient rich
waters, which serve to decrease water quality, adversely alter water chemistry, and deplete
available oxygen. Declines in these water quality characteristics combined with accompanying
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shifts in available nutrients can also lead to changes in vegetation structure over time to the
detriment of SGCN,

Model: This stressor is mapped as all lakes and streamns (intermittent and perennial). Although
algal blooms typically occur less often in moving water, streams have been included because
they transport nutrients and algae from one body of water to another, Streams are weighted as 1,
lakes as 10, and lakes with previous algal blooms as 20,

Roads for Motorized Vehicles

Road and highway corridors have been identified as features that fragment habitats and
landscapes (Saunders et al. 1991, Reed et al. 1996) because they serve to divide large landscapes
into smaller patches and convert interior habitats into edge habitats., Studies in other states have
demonstrated negative correlations between increasing road densities and wildlife populations
(Lee et al. 1997, Wisdom et al. 2000). Development of a 16 foot-wide roadway removes
approximately two acres of native habitat per mile of road, In addition, roadways can present
direct source of wildlife mortality (and risks to human safety) due to vehicle collisions where
corresponding wildlife movement corridors or foraging areas exist. The Department documented
over 400 vehicle wildlife collisions along a 30 km stretch of highway in central Arizona from
1992 — 2004 alone (Dodd et al. 2006). In addition to introducing potential habitat fragmentation
and wildlife/vehicle collisions, roadways can further facilitate increased levels of legal and
illegal killing and collection of many species, including big game as well as sensitive reptiles and
birds.

Roadways and associated infrastructure can also directly influence stream characteristics, such as
channel and floodplain configuration, substrate embeddedness, riparian condition, relative
prevalence of woody debris, stream flow rate, and temperature regime (Furniss et al. 1991). The
timing, quantity, quality and location of surface water runoff can change as roadways and related
drainage structures and development configurations act to intercept, collect, and/or divert water.
These factors can accelerate water delivery and surface flow, thereby increasing the potential for
higher magnitude of runoff in watersheds having roadway developments as compared to those
not having such developments (Wemple et al. 1996). Road, trail and highway corridors can
further serve as a means of dispersal for many nonnative and invasive plant species. Ground
disturbance associated with the creation and maintenance of authorized roadways and trails
provides additional opportunities for establishment of nonnative species (Parendes and Jones
2000).

Model: The U.S. Census Bureau’s TIGER/Line® road layer is the basis for mapping this
stressor. The layer was cleaned by removing class 5 (primitive) roads that were completely
contained within wilderness areas. Many of those roads were known to be trails. Of the
remaining roads, interstates were given a weight of 10, highways a weight of 5, and smaller
roads a weight of 1. Road density was calculated with a search radius of 600 m which is the

average distance roads were found to impact wildlife in at least one study (Foreman and
Deblinger 2000).
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Rural Development

Prior to the recession that began in 2007, population growth in Arizona was among the highest in
the nation. The population of Arizona grew 40%, from 3.6 million to 5.1 million, between 1990
and 2000 (U.S. Census Bureau 2000). More recent estimates indicate an additional 28% growth
in population between 2000 and 2009 (U.8. Census Bureau 2010). While Phoenix and Tucson
continue to grow as the predominant desert urban centers, rural development continues to
proceed steadily throughout the balance of the State, This growth is accompanied by habitat
alterations that present a number of challenges to wildlife conservation including but not limited
to: habitat loss due to development (including all related infrastructure development); habitat
fragmentation; habitat degradation/damage; introduction and/or dispersion of nonnative, invasive
and nuisance species (both plant and animal); and increased demand/competition over limited
water resources.

Model: The stressor of rural development is present for all private and state trust lands, and any
land marked for disposal by BLM throughout the state, but is higher near existing population
centers and travel corridors, The model is based on a layer of all developable lands with private
land weighted ten times higher than state trust or BLM disposal 1ands. Towns with a 200 census
of greater than 0 were given an inverse distance weighted gradient of 5 miles (8046. 5 m). Road
density was calculated using interstate highways, State and County highways, and any arterial
roadways within an 18 km search radius. U.S, interstate highways were weighted as 10, State
and County highways were weighted as 5, and arterials were weighted as 1. All weights were
considered additive (urban + road -+ ownership), thus the highest weighted areas are found near
existing urban centers, near large travel corridors, and on private land. The “Urban Growth”
model was used to mask urban growth from this model,

This stressor includes noise and light pollution associated with rural development.

Sediment/Ash Flow

The institution of anthropocentric fire suppression during the early 1900s and on-going land use
practices (e.g., livestock grazing) have led to unnatural fire regimes and higher than normal fuel
loads in woodlands and forests across Arizona. Altered river and stream flows carry and deposit
sediment in ways that can harm SGCN and alter habitats, In the past, more natural (i.e., frequent,
smaller scale, low-intensity fires) occasionally resulted in sediment/ash transport and deposition
in aquatic systems, benefitting some wildlife species. However, altered timing of fires, higher
fuel loads, broader geographic extent, and increased fire intensity can produce substantively
greater quantities of sediment/ash and cause greater loss of vegetation; the resulting soil
instability reduces infiltration and increases runoff. Run-off from burned areas carrying ash and
sediment can have an immediate and detrimental effect to aquatic SGCN fish and amphibians.
Accumulation of the increased sediment may also alter habitat, and reduce water quality,
especially dissolved oxygen.

Model: The Department modeled the stress from Sediment/Ash Flow as occurring in the
perennial and intermittent streams and lakes in areas where sediment and ash flow from forest
fires could impact wildlife. The model is based on the statewide layer of streams and lakes in or
near forested systems.
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Shrub and Woodland Invasions

Gori and Enquist (2003) documented a substantial decline in the area of grasslands throughout
the Apache Highlands. Approximately 37% of historical grasslands have undergone a cover-type
conversion to shrublands including juniper, mesquite, and catelaw; an additional 32% will likely
be converted to shrubland in the near future due to current land management practices.
Conservation of grasslands is needed to maintain many grassland species, particularly wide-
ranging species such as pronghorn. Habitat degradation and shrub invasions may cause habitat
specialists to be extirpated or even to go extinct. Other SGCN may be forced to move and seek
necessary resources in different locations.

Model: Includes habitats that have been invaded by juniper, mesquite, or catclaw over the last
100 years, These habitats include Madrean oak woodlands, most pinyon juniper woodlands, and
grasslands,

The SWReGAP vegetation classes that include juniper, mesquite or catclaw include:
Apacherian-Chihuahuan Mesquite Upland Scrub
Apacherian-Chihuahuan Piedmont Semi-Desert Grassland and Steppe
Chihuahuan Creosotebush, Mixed Desert and Thorn Scrub
Chihuahuan Sandy Plains Semi-Desert Grassland
Colorado Plateau Blackbrush-Mormon-tea Shrubland
Colorado Platean Mixed Low Sagebrush Shrubland
Colorado Plateau Pinyon-Juniper Shrubland

Colorado Plateau Pinyon-Juniper Woodland

Great Basin Pinyon-Juniper Woodland

Inter-Mountain Basins Active and Stabilized Dune
Inter-Mountain Basins Mat Saltbush Shrubland
Inter-Mountain Basins Semi-Desert Grassland
Inter-Mountain Basins Semi-Desert Shrub Steppe
Inter-Mountain Basins Shale Badland

Inter-Mountain Basins Wash

Invasive Annual and Biennial Forbland

Invasive Annual Grassland

Invasive Perennial Grassland

Madrean Encinal

Madrean Juniper Savanna

Madrean Pinyon-Juniper Woodland

Maojave Mid-Elevation Mixed Desert Serub

Rocky Mountain Alpine-Montane Wet Meadow

Rocky Mountain Subalpine Mesic Meadow

Southern Colorado Plateau Sand Shrubland

Southern Rocky Mountain Montane-Subalpine Grassland
Southern Rocky Mountain Pinyon-Juniper Woodland

* 8 & & B
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Solar Energy Development

Solar energy development was not recognized as a major stressor in the 2005 CWCS (AGFD
2006). Since that time, however, there has been a large push to begin construction of large-scale
solar facilities throughout the Western United States, The Department recognizes the need for
such development but is also concerned for the negative impacts such development may have for
wildlife. The Department published guidelines to minimize those impacts in 2010 (AGFD 2010),

Impacts from solar energy development can include habitat loss from the construction of large-
scale facilities and new or expansion of existing substations, new transmission lines, and
associated access roads. These structures will also increase habitat fragmentation and have the
potential to negatively impact wildlife movement. In addition, utility-scale solar facilities
generally have large impervious surface areas which block or reroute surface flows, and, may use
significant amounts of groundwater if using wet-cooled systems for turbines. The resulting
changes in drainage patterns, storm water runoff, and depth to groundwater could result in
significant negative impacts to wildlife and their habitats,

Model: We used a map published by the National Renewable Energy Laboratory on the
feasibility of placing solar panel fields in Arizona (see http://www.nrel.gov/solat/). That map
showed all land with a slope less than 3% as suitable for solar energy development. We mapped
all land in Arizona that met those guidelines, excluding wildlife refuges, state, local and national
parks, AGFD properties, urban areas, and wilderness.

Unnatural Fire Regimes

Wildfires are an integral process in Arizona and southwestern forest and grassland ecosystems.
Prior to 1900, naturally occurring wildfires were widespread in all western forests at all
elevations (Swetnam 1990) and historically kept ponderosa pine, mixed conifer and spruce-fir
stand densities and fuel loads relatively low. From an ecological perspective, fire may be the
most important disturbance process for many western forests (Hessburg and Agee 2003).
However, since the early 1900s the frequency, size, intensity, seasonality, and type of fires has
changed throughout the American Southwest (Dale et al, 2001), Systematic fire suppression
efforts led to the elimination of high-frequency, low-intensity wildfires across Arizona and the
Southwest (Collier and Webb 2002). This coincided with the reduction and/or elimination of fine
herbaceous fuels caused by improper grazing practices (Savage and Swetnam 1990, Swetnam
1990, Swetnam and Baisan 1996). Those grazing practices further reduced grass competition,
thereby increasing tree and shrub establishment (Archer 1994, Gottfried et al. 1995, Belsky and
Blumenthal 1997), which further altered natural fire cycles through the development of ladder
fuels and the accumulation of heavy fuel loads. The frequency of large-scale, high intensity fires
is increasing throughout the region (Sprigg et al. 2000, Dale et al, 2001). Catastrophic, stand
replacing crown fires are now the standard, rather than the exception as a result of these changes
(Covington and Moore 1994; but see Crawford et al, 2001),

Desert ecosystems historically had very low wildfire frequencies. Although lightning
occasionally ignites desert fires, low fuel volumes and sparsely distributed vegetation would
ordinarily prevent fires from spreading significantly (McLaughlin and Bowers 1982, Brooks
1999). However, large scale invasion of desert scrub habitats by a variety of invasive grasses and
other vegetation (e.g., bufflegrass, red brome, cheatgrass, etc.) has altered fuel loads
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considerably, and in wet years exotic grasses can form continuous carpets of fine fuels. Since the
1970s and early 1980s, catastrophic wildfires in the Sonoran and Mohave deserts have become
relatively common (Brooks 1999, Esque and Schwalbe 2002, Brooks and Matchett 2006). Desert
scrub vegetation, including long-lived species such as saguaros and paloverdes that evolved in a
fire-free setting, generally lack adaptations with which to survive fire, Exotic grasses, which
typically respond well to fire, subsequently proliferate and wildfires often become stand-
replacing such that native desert shrublands are converted to exotic annual grasslands (Brooks
and Pyke 2001, Esque and Schwalbe 2002). The effects of catastrophic wildfires on wildlife in
Arizona and surrounding areas vary and are incompletely understood, however negative impacts
at the individual, population and community levels are clear (for example, Simons 1991,
Cunningham et al. 2002, Esque et al. 2003, Monroe et al, 2004, Vamstada and Rotenberry,
2010).

Land management practices and fire suppression have had adverse effects on many Arizona
habitats through fragmenting, simplifying, or destroying habitats, and greatly modifying
disturbance regimes (McIntosh et al. 1994, Hessburg and Agee 2003). These human-caused
changes have created conditions that are outside of the evolutionary and ecological tolerance
limits of native species (Beschta et al. 2004), Cumulatively, these practices have altered
ecosystems to the point where local and regional extirpation of sensitive species is increasingly
common (Rieman et al. 1997, Thurow et al, 1997). As a result, the integrity of many terrestrial
and aquatic ecosystems has been severely degraded at the population, community, and species
levels of biological organization (Nehlsen et al. 1991, Frissell 1993).

Model: The LANDFIRE Fire Regime Condition Class (FRCC) Departure Index was the basis for
this model. LANDFIRE FRCC is a database showing the percent departure from normal fire
regimes for different habitats (see http://www.landfire,gov/index.php). Since neither the Sonoran
nor Mohave deserts are considered to have a normal fire regime (i.c., fires are not considered
part of the natural processes maintaining these systems), these data show them as being less that
10% departed from normal. Since the creation of this model, large desert fires have clearly
demonstrated the ecosystern impacts of unnatural fires in deserts (usually resulting from
combustion of invasive exotic plant species). Thus the model was modified to increase the
departure for Sonoran and Mohave systems by 70%.

Urban Growth

Prior to the 2007 recession, population growth in the State was among the highest in the nation,
The population of Arizona grew 40% from 3.6 to 5.1 million from 1990 — 2000 (US Census
Bureau 2000). Current estimates indicate an additional 28% growth in population from 2000 to
2009 (US Census Bureau 2010). Urban growth presents a number of challenges to wildlife
conservation including, but not limited to, habitat loss; fragmentation, and degradation from
structures, roadways, utility corridors, etc.: as well as introduction of invasive plants and
animals; inereased demand for limited water resources, etc.

Model; The Maricopa Association of Governments population projection map is the model of
Arizona urban growth that was adopted for this exercise. In the interest of conservation, the 2050
model was chosen, which included the best data available created by experts on this topic. This
stressor includes any noise and light pollution associated with urban growth,
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Air Traffic Corridors/Overflights

While in some cases, low-level aircraft flights have no apparent affect on wildlife behavior or
physiology (e.g., Krausman et al. 1998, Krausman et al. 2004), low-level flights can startle and
change behavior in some mammal and bird species, and might result in a loss of reproductive
fitness (Manci et al, 1988). Pepper et al. (2003) identified a critical need for further study on the
effects of aircraft noise on wildlife, because previous studies were inconclusive or were based on
small sample sizes.

The Federal Aviation Administration maintains a database of aircraft/wildlife strikes and
documents over 100,000 that have occurred over the past 20 years around the country. Almost
2,000 aircraft/wildlife collisions having been reported for Arizona over that same time period.
The vast majority of these reports involved birds, although other taxa have also been struck
(FAA 2010). In addition to the direct stress imposed on wildlife by these aircraft/wildlife
collisions, they represent a serious threat to human safety for both civilian and military aircraft.

Model: This stressor was modeled by buffering the locations of airports obtained from the
Arizona Department of Transportation by 10,000 feet. Military airports were given the highest
stressor value of 4, Primary airports were assigned scores of 3, 2, 1, or 0. 5, somewhat arbitrarily,
according to their jet capacity and level of activity. The high-impact tourist areas at the Grand
Canyon, from the ALRIS Land cover, and around Sedona, drawn by regional personnel and
digitized, were also assigned a value of 4. Buffered military training routes, obtained from the
Barry M, Goldwater Range, at or below 2,000 feet above ground level (87% of all reported
strikes occur at or below 2000 ft above ground level [Dolbeer and Wright 2008)]), were selected
and given a weight of 8, Buffers are determined by the Departrnent of Defense in their National
Environmental Policy Act analysis of wildlife impacts.

Canals/Pipelines

The arterial network of canals and pipelines designed to move water and fuel throughout Arizona
may negatively impact wildlife and wildlife habitat. Running through Arizona is a large network
of inter/intrastate natural gas pipelines, crude oil pipelines, product pipelines, and related
processing, metering or compression stations. Most pipeline systems are below ground after
construction. Related infrastructure, maintenance roads, and construction activities are the
primary stressor to wildlife once the above-ground areas have been revegetated. Closely
associated with these structures is the development of utility roads providing access for
maintenance activities. Arizona also has a vast network of water delivery systems including
various irrigation district canal networks, the Salt River Project (SRP) delivery system in central
Arizona, and the Central Arizona Project (CAP) that delivers water from the Colorado River to
central Arizona, Small regional irrigation systems and canal systems such as SRP are less of a
barrier to wildlife primarily due to their smaller size, lack of fencing, or urban locations.
However, these systems still create movement conduits for invasive aquatic plants and animals.
For example, the SRP system is hydrologically connected to the Salt and Verde watersheds at the
Granite Reef Diversion Dam.
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The resulting negative impacts of both canals and pipelines may include, but are not limited to;
habitat fragmentation; habitat loss and/or degradation; changes in community composition; water
diversion; and stream bank alteration or channelization. In addition to the stressors listed above,
other stressors brought about by canals, such as the spread of contaminants, herbicides,
pesticides, and unintended movement of invasive animal and plant species are included in this
model but are discussed in more detail in their appropriate categories. Agricultural runoff is not
included in this model, but is captured in the Pesticides/Herbicides stressor category.

Model: This stressor was mapped from: [) large water delivery systems such as the CAP,
Welton-Mohawk, and Dome canals in southwestern Arizona, and CAP laterals to the Tohono
O’odham Reservation; 2) the SRP delivery system throughout the Phoenix metropolitan area and
outlying communities; 3) irrigation delivery systems along the Upper Verde River, including
irrigation delivery laterals and ditches that are mapped by Northern Arizona University
researchers; 4) statewide data from Arizona Department of Water Resources on small delivery
systems that include canals and ditches; and 5) large proposed pipelines such as the West-wide
Energy Corridor proposed by BLM, Transwestern’s Phoenix Lateral, and El Paso’s parallel
project from San Simon to Tucson.

These canals, pipelines, and ditches were buffered by 30 meters. Transwestern and El Paso
pipelines are weighted 1, the West-wide Corridor was weighted 5, and canal and ditches were
weighted 10, The team recognizes that not all canals and ditches have the same affects due to
varying sizes. However, lack of data at this time constrained the use of a more realistic weighting
scheme,

Note: At the time of this writing, at least one of the large pipelines was recently completed and
this model should be re-run with additional data, including all irrigation delivery systems for the
state and pipeline data from the Department of Transportation Qffice of Pipeline Safety National
Pipeling Mapping System.

Contaminants from Mine Tailings, Waste Water, and Runoff

Aquatic systems and species can be contaminated from sources such as waste water treatment
plant effluent, leach pits, evaporation ponds, mine tailings, roadways, gas stations, storm drains,
septic systems, industrial runoff, agriculture “tail water,” livestock operations and others.
Wildlife may be negatively affected directly through ingestion or absorption (for example,
amphibians have highly permeable skin through which such materials may readily flow) or
indirectly through biocaccumulation and transmission up the food chain. Contaminants affect
water quality and alter water chemistry, which may increase physiological stress resulting in
reduced fecundity, poor health or mortality of SGCN or other species. Contaminants may also
increase the susceptibility of species to disease, pathogens, or parasites as a result of poor
condition. Ultimately, aceumulation of contaminants may lead to severe habitat degradation or
loss, and may eventually result in changes in biological community composition (Clements et al,
2000).

Model: This stressor has the potential of occurring statewide within the streams, rivers, and other
bodies of water. Impaired waters data from 2004 were obtained from the Arizona Department of
Environmental Quality (ADEQ). ADEQ assessed water quality based on all readily available,
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credible, and scientifically defensible monitoring data and information pertaining to possible
numeric and narrative standards violations. Any stream with more than one exceedance of these
measures was assessed as “impaired”. One exceedance was assessed as “inconclusive”, and zero
exceedances was “attaining”, These assessments were applied to each designated use of the
water. Only the uses that affected wildlife were considered: Aquatic and Wildlife Uses, and Fish
Consumption. If there were different assessments for each use, the assessment with more
exceedances was used to classify the stream. The assessments were weighted as follows: 1 for
attaining, 2 for inconclusive and 4 for impaired. These weights were applied to the section of
stream identified by ADEQ. For those sections not assessed and all other perennial and
intermittent streams not assessed, they were given a weight of 2 due to their potential of
becoming impaired. The effects of endocrine disruptors in wastewater were not assessed due to
lack of data.

Feral Animals

Escaped, unlawfully released or abandoned domesticated pets (including farm stock and equines)
are severely impacting native wildlife and wildlife habitats. All nonnative animals have the
potential to spread disease, and to become established and prey upon, harass or compete with
native wildlife (see Jansen et al, 2006 for an example). Horses, burros, goats, domestic sheep,
and hogs might overgraze or trample native plant species, thus increasing erosion, compacting
soil through frequent trail usage, and polluting aguatic systems through waste accumulation.
Feral and outdoor domestic cats are responsible for the death of millions of birds and other native
wildlife across the U.S. each year (Winter and Wallace 2006), and feral and domestic dogs have
been known to attack Sonoran desert tortoises (Jones 2008).

Model: Three methods were used to model the distribution of feral animals:

a. Department personnel mapped “hot spots”, as places where known feral animal
populations are threatening wildlife. Places where the feral animal hot spots are identified
as hogs, goats, sheep, burros or horses were assigned a score of 2. Places where known
hot spots were identified as cats or dogs were assigned a score of 1.

b. A 10 mile gradient around the polygons of current cities and around points of towns was
assigned a score of 1 to represent the presence of feral cats and dogs.

¢. The inside of city polygons was given a value of 0. 5 because there is a threat to wildlife
inside the cities from feral animals, but not as much of a threat as outside of the cities.

Fishing Line

Discarded or lost fishing line and tackle represent a stressor to wildlife in Arizona. Most wildlife
encounters with monofilament occur when riparian birds collect it for nest material (Hunt et al.
1992, Beatty et al. 1998); bald eagles and osprey might also catch dead fish that have fishing
material attached. However animals can also become entangled while swimming or visiting lake
shorelines and they can ingest material while feeding on dead fish. Anglers can snag submerged
riparian vegetation leaving fishing tackle exposed to wildlife later when water levels recede.
Fishing line pollution is associated with water bodies and all places where angling occurs, and
the threat increases with the number of angler use days.

Model: The stressor was mapped along all shorelines in the state where angling occurs (including
all sport fish and apache trout habitats). Angler use data show that fishing occurs 2.3 times more
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often on lakes and reservoirs, so lakes and reservoirs were given 2.3 times more weight than
rivers and streams.

Forest and Woodland Management

Forest management and fire suppression over the past 100 years has resulted in overly dense
forests that, while favoring some species, discourage others. Significant efforts have been made
in the ponderosa pine ecosystem, especially near towns and cities, to reduce this density and
thereby reduce fire risk.

Removal of timber products can have adverse effects on wildlife if it is not implemented in a
manner that leaves resulting structure that meets wildlife habitat needs. In addition, any
management that removes old growth structure is particularly detrimental to forest and woodland
species. Over the last century, species composition and structure of Arizona’s forests have been
altered by the combined effects of commercial logging, fire suppression, and improper grazing
practices (USFS 1993, Covington and Moore 1994). In addition, more traditional silviculture
practices aimed at growing trees efficiently have left some structurally homogenous forest
patches, which have reduced habitat quality for most forest wildlife. Restoration of fire adapted
ecosystems (through fuels reduction and prescribed fire) is a focus of current forest management
efforts, with millions of dollars directed at thinning small diameter trees and the reintroduction of
prescribed fires to reduce the potential for widespread catastrophic wildfires (Bogan et al. 1998).
If managed with wildlife in mind, i.e., a mosaic of varying structure and age classes, the benefits
of forest and woodland restoration typically outweigh the costs for wildlife.

In addition to the removal of overstory vegetation, a secondary impact of timber harvest has been
the significant transportation system established to harvest and haul the product. Most of this
road system is open to public use on a year-round basis except at the highest elevations in
Arizona, This increased access for vehicular traffic has increased the disturbance to resident and
migratory wildlife. Off-highway vehicle traffic is also increased by roadways developed in
otherwise inaccessible areas, and growing impacts from OHYV use are a concern on many public
lands. Another indirect effect of forest and woodland management has been the introduction and
proliferation of invasive plants (e.g., Crawford et al. 2001) which have reduced overall
vegetation diversity and altered fire regimes in some areas.

This stressor refers mostly to forest and woodland management carried out in a way that is not
beneficial to wildlife, Some examples would be even-aged management, old growth removal,
mistletoe sanitation treatments, and any other treatment that leaves the forest in a non-mosaic,
homogenous state,

Model: This mode! included all pinyon-juniper and other coniferous woodlands and forests,
excluding wilderness lands.

The SWReGAP classes that were included are:
= Colorado Plateau Pinyon-Juniper Woodland,
» Great Basin Pinyon-Juniper Woodland
» Inter-Mountain Basins Juniper Savanna
¢ Invasive Southwest Riparian Woodland and Shrubland
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Madrean Encinal

Madrean Juniper Savanna

Madrean Pine-Oak Forest and Woodland

Madrean Pinyon-Juniper Woodland

Madrean Upper Montane Conifer-QOak Forest and Woodland

Mesquite

Mountain Subalpine-Montane Limber-Bristlecone Pine Woodland

North American Warm Desert Riparian Mesquite Bosque

North American Warm Desert Riparian Woodland and Shrubland, Riparian
Rocky Mountain Aspen Forest and Woodland

Rocky Mountain Gambel Qak-Mixed Montane Shrubland

Rocky Mountain Montane Dry-Mesic Mixed Conifer Forest and Woodland
Rocky Mountain Montane Mesic Mixed Conifer Forest and Woodland
Rocky Mountain Ponderosa Pine Woodland

Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland
Rocky Mountain Subalpine Mesic Spruce-Fir Forest and Woodland, Rocky
Southern Rocky Mountain Pinyon-Juniper Woodland

Hybridization
Hybridization threatens the genetic integrity of native species, particularly those inhabiting
aquatic ecosystems, through interbreeding with nonnative related species.

The Department considers the most important thrgat to Apache and Gila trout is hybridization
with nonnative rainbow trout (Oncorhynchus mykiss) and cutthroat trout (Oncorhynchus clarkii)
occupying the same habitats (Carmichael et al, 1993), Department experts believe there is a low
level threat to flannelmouth and bluehead suckers due to the potential for introduction of the
exotic white sucker (Catostomus commersoni), The white sucker currently does not occur in
Arizona or is in extremely low numbers (not established yet).

Hybridization with non-native tiger salamanders, particularly barred tiger salamanders
(Ambystoma mavortium mavortium), often imported for use in the bait trade, has been identified
as a serious threat to endangered Sonoran tiger salamanders (Collins et al. 1988, USFWS 2002,
Storfer et al. 2004). Department species experts do not believe there is a significant threat of
hybridization among native leopard frog species, although some distributional overlap exists and
hybridization undoubtedly occurs; those situations continue to be monitored. However,
continued invasion of exotic Rio Grande leopard frogs (Rana berlandieri) could pose a serious
threat of hybridization with native lowland leopard frogs (Rorabaugh et al. 2002).

All wild turkeys in Arizona are at risk of hybridization with escaped domestic turkeys. Although
the Department has introduced the Rio Grande turkey to only one isolated area in Arizona that is
not in native turkey range, experts believe the threat of hybridization from these transplants is
lower than the threat of hybridization from unregulated domestic turkeys and from Rio Grande
turkeys in neighboring states, Also, Indian tribes might make management decisions in which
they relocate Merriam's turkeys in proximity to reintroduced Gould's turkeys, which also poses a
hybridization risk.
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Some experts believe there is a stressor of Rocky Mountain bighomn sheep populations meeting
and hybridizing with desert bighorn sheep. Rocky Mountain bighorn sheep transplants and
subsequent movements of fransplanted animals bring them within range of some desert
populations. Indian tribes might also make management decisions in which they relocate bighorn
sheep in proximity to other bighorn sheep populations from a different subspecies, thus posing a
potential hybridization risk. Finally, Department experts believe that the Mexican wolf is
threatened with hybridization from domestic wolf mixes, Although the possibility has been
suggested, Department experts believe there are no significant concerns about hybridization for
pronghorn.

Model: This stressor was mapped as, 1) streams where Apache and Gila trout occur in close
proximity to non-native trout; 2) the upper Colorado River where native suckers occur; 3) the
distribution of the Sonoran tiger salamander; 4) the northern margin of the current distribution of
R. berlandieri; 5) the entire range of wild turkey in Arizona; 6); bighorn sheep habitat in areas
where the subspecies overlap concern exists; and 7) the Blue Range Wolf Recovery Area plus a
30 mile buifer.

All hybridization stressors were weighted the same and modeled as presence or absence.
Additive effects were not considered.

Lead Contamination

Due to human activities, lead has become available to wildlife at higher levels than prior to
industrialization (Pain et al. 1994). Lead poiscning in birds and mammals has been linked to
several sources, including ingestion of spent lead gunshot (Pain et al. 1994, Ma 1996),
consumption of lead sinkers (Sears 1988), secondary consumption of lead contaminated prey
(DeMent et al. 1986, Frenzel and Anthony 1989), mining and smelting activitics (Beyer et al.
1997, Henny ct al. 2000), and firearms training facilities (Lewis et al. 2001).

In Arizona, lead as a stressor is very high for some wildlife species such as the California
condor, and essentially zero for some others; hence it is categorized here as “medium.”

Model: Ubiquitous although recognized to be locally concentrated. After consulting with eagle
and condor experts in the Department, we determined that lead contamination is a statewide
stressor to those populations.

Livestock Management Infrastructure

Ranching and livestock management have a long heritage in Arizona that has benefited wildlife
in some instances. Managed rangelands often provide water and access to areas, and land
eliminated from grazing may become developed for other purposes such as housing or energy.
However, the infrastructure associated with livestock management, including ranch roads,
corrals, livestock waters, and fences can also act as a stressor on wildlife.

Model: Livestock management is modeled as present on all Bureau of Land Management
(BLM), US Forest Service (USFS) and ASLD grazing allotments and private property within
allotments.
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Loss of Keystone Species

Keystone species are species whose impact on a community or ecosystem is large, and
disproportionately large relative to its abundance (Paine 1969, Power et al. 1996), If a keystone
species is removed from a community other species that are closely associated with the keystone
species will also be affected and perhaps disappear. Keystone species can include top predators,
such as wolves, studies of which have shown that wolf reintroduction affects the behavior of
other species and subsequently effects riparian and scavenger communities (e.g., Ripple and
Beschta 2003, Wilmers and Getz 2004). Other keystone species are less obvious and their effects
often more complex, such as red-naped woodpeckers in high elevation forests (Daily et al. 1993).
Ecological guilds (i.e., multiple ecologically similar organisms that eccur in the same area) can
also play a keystone role. For example, a guild of three species of kangaroo rats has been shown
to determine the transition between Chihuahuan Desert and semidesert grassland in southeastern
Arizona (Brown and Heske 1990). Finally, some keystone species are categorized as “ecosystem
engineers,” because their activities directly or indirectly create, modify and maintain the physical
condition of habitats (Jones et al. 1994, Wright and Jones 2006). Examples of these include
prairie dogs (Power et al, 1996, Smith and Lomolino 2004), pocket gophers (Huntly and Inouye
1988), and beavers (Naiman et al, 1986),

In Arizona, some keystone species have either been completely removed or have experienced
significant population reductions in their historical range, including Mexican grey wolf, black-
tailed and Gunnison’s prairie dogs, and American beavers.

Model: This stressor is considered present over the cumulative range of the Mexican grey wolf
Blue Range Wolf Recovery Area, black-tailed and Gunnison’s prairie dogs, and American
beaver.

Mining

Mining occurs throughout Arizona and can influence ecosystem function, resilience, and
sustainability. There are many types of mining in Arizona, including large-scale, open pit copper
mines; sand and gravel mines; and small, abandoned hard rock mines. Impacts to wildlife vary
depending on the type of mine and scale of operation, Activities associated with mines, may
result in habitat fragmentation and loss through associated land clearing, road building, and
disturbance from traffic, hauling, noise, lighting, and maintenance activities. Associated point-
source pollution causes heavy metal and highly acidic water pollution (Drabkowski 1993,
Starnes and Gasper 1996, Reece 1995), groundwater pollution (Miller et al. 1996), air pollution,
noise, and habitat conversion (Dinerstein et al. 2000),

Mines typically require large quantities of water, and operations can impact highly sensitive
resources such as riparian areas through modifications to watersheds (Dickens et al. 1989), 69%
of all industrial water use in the Tucson Active Management Area is due to mining activities
(ADWR 2010). Tailings displace existing habitat and are typically incapable of sustaining
natural vegetation communities,

Smelter facilities have been implicated as causes of acid precipitation, mercury pollution, and
other air and water pollution. Changes in Sonoran Desert vegetation composition and abundance



11-05-15;04: 18PM; ; #127/404

Arizona Game and Fish Department May 16, 2012
Arizona’s State Wildlife Action Plan 2012 -~ 2022 Page 81

have been documented near mine facilities including smelters (Wood and Nash 1976), thus
reducing wildlife habitat value.

Mitigation measures and adjustments to mine operations may reduce negative impacts to wildlife
and sensitive habitats. Reclamation might restore habitats to conditions suitable for some wildlife
(Jansen et al. 2006). However, long periods of operation and abandoned operations with no
reclamation still pose a significant impact. Once a subterranean mine feature is established, it
may provide important wildlife habitat. Abandoned mines provide roosts for many species of
bats (Tuttle and Taylor 1994, Altenbach and Milford 1995). Managing mines (abandoned and
active) for bats across landscapes has become an important conservation tool for many bat
species (Sherwin et al, 2009, Navo 2001), however, mining activity can pose a hazard to bats and
other wildlife when activity is renewed after a period of inactivity if that mine feature has
become important wildlife habitat.

Model; Mine locations were obtained from the Arizona Department of Mines and Mineral
Resources and mineral district data obtained from the Arizona Geological Survey. Mineral
district polygons were converted to 30 m raster and then to points, Those points were merged
with the mine point locations. A kernel density with a search radius of 1 mile was run, resulting
in a [mearly decreasing gradient of stressor intensity from the center of a mine to 1 mile away.

Note: All mines were treated equally whether active or inactive, including past, present, and
future open pit and underground. Future iterations should consider different levels of impacts
from different mining activities.

Power Lines/Telephone Lines/Cellular Towers

Lighted communications and transmission towers, which attract a variety of insect species, have
the potential to attract and kill night-flying migratory birds and bats (Longcore et al. 2008).
Lighting of towers in both urban and rural settings increases the density of birds at the hazard
(glass barriers or lethal guy wires). Bird kills at lighted towers have been documented for at least
50 years (Longcore et al, 2008). Effects of utility corridors include habitat fragmentation and
disturbance from authorized and unauthorized use of access roads and pads, the increased
incidence of direct illegal take, and the introduction of nonnative plant species due to the
disturbance of soil and native vegetation during construction and maintenance (Parendes and
Jones 2000). In addition, power lines are known to cause direct mortality to birds. Between 1997
and 2003, 473 birds, the majority raptors, were reported as electrocuted (AGFD internal data)

Model: Ubiquitous, This stressor can cause wildlife effects statewide in all habitats and is
generally associated with other threats already identified. It was not modeled.

Soil Erosion

Soil erosion can result from grazing, deforestation, fires, or any other disturbance or degradation
of the topsoil. Resulting hydrological changes will cause shifts in vegetative cover necessary for
maintaining intact ecosystems. Erosion due to wind and water action will increase siltation,
decrease water quality, and lead to loss of riparian habitat diversity and complexity. Soil erosion
is considered more thoroughly under other stressors. '
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Model; Ubiquitous, This stressor can cause wildlife effects statewide in all habitats and is
generally associated with other threats already identified. It was not modeled.

Wind Energy Development

Wind energy facilities are not yet widespread in Arizona, However, as demand for alternative
sources of energy increases and the technology improves, there is potential for more wind-energy
sites to be developed within the state. Wind-generated electrical energy is considered to be more
environmentally friendly because it does not create air-polluting and climate-modifying
emissions. However, wind turbines and their construction can adversely affect wildlife and
wildlife habitats. Wind turbine towers in particular have been directly associated with killing
large numbers of bats and birds (particularly raptors) that strike moving blades (Baden and James
2004).

Effects of utility corridors, including wind turbine farm access routes, include habitat
fragmentation and disturbance from authorized and unauthorized use of access roads and pads,
creation of new electrical transmission corridors, and the introduction of nonnative plant species
due to the disturbance of soil and native vegetation during construction and maintenance
(Parendes and Jones 2000). These effects are covered under other stressors and are not covered
in this model.

Model: This stressor includes any noise or light pollution associated with wind harvesting, Wind-
harvesting was mapped using wind energy resources (i.e., areas of consistent wind) mapped by
Northern Arizona University in combination with areas where wind facilities have been
proposed. A scale of 1 to 10 was assessed. The wind resources were already rated from 1 to 7 on
potential wind resources, The footprint of proposed wind facilities were given higher ranks, 8
through 10, depending on where they were in the assessment of the wind resource, with 10 being
the most promising, 9 just started but believed to be promising, and 8 is proposed facilities or
meteorological towers.

MiINOR IMPORTANCE

Agricultural Conversion

Agricultural conversion is the process by which a portion of a natural landscape is altered to the
point it is suitable for agricultural use. Due to the high value of Arizona’s land for business and
community development, this activity has dropped sharply and little natural land is currently
being converted to agriculture. However, crop changes on existing agricultural lands can still
impact wildlife species, This stressor does not include the effeets from raising livestock (see
Grazing by ungulates).

Model: This stressor was modeled as present on all existing agricultural fields using the
Agriculture classification from the SWReGAP vegetation layer. All agricultural lands were
ranked equally with no attempt to discern among different crops or other uses.

Dispersed Camping
The Department recognizes the value of camping, as a necessary and desirable tool for achieving
wildlife population management objectives. However, dispersed camping and the routine human
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activities typically associated with it can have direct influences on wildlife through disturbance
and induced behavioral changes, as well as indirect affects including trampled vegetation, soil
compaction, removal of woody material, discarded food and litter, human waste pollution and
other physical disturbance at the campsite and surrounding area (Boyle and Samson 1985, Leung
and Marion 2000, Steidl and Powell 2006). Influences to individual species have been
documented for some activities, e.g., hiking (Swarthout and Steidl 2001, 2003), but the overall
influence of activities surrounding dispersed camping is not fully understood, nor is it clear how
much dispersed camping can be tolerated before there is an adverse effect on wildlife or wildlife
habitat (Newman et al. 2006). However, dispersed camping is increasing along with other
outdoor recreational activities, and its potential effects on habitats and species should be
considered in conservation planning (Conner et al. 1990, also see Knight & Gutzwiller 1995 for
a more comprehensive review of outdoor recreation).

Model: Dispersed camping occurs statewide on State Trust Land and public lands (forest, BLM,
some military, national refuges, park service, etc.), primarily along roadsides. We modeled the
influences with 200 foot buffers along rural and primitive roads on public lands, and then applied
an inverse distance weighted gradient to 0. 25 miles from the buffer. This stressor includes all
noise and light pollution associated with dispersed camping.

Domestication of Wildlife/Game Farming

Wildlife maintained within game farms pose risks to native wildlife species should they escape
or be intentionally released. They may hybridize with native species, thus reducing genetic
integrity. They may also introduce harmful disease, pathogens, or parasites to wildlife, This
stressor includes the influences from escaped domesticated wildlife as a result of game farming
and keeping native wildlife as pets but does not include keeping exotic species as pets.

Moadei: Some of the concerns about domestication of wildlife are covered under other stressor
models such as hybridization or disease. Two game farms in Arizona, however, are permitted to
keep native cervids. A 5-mile sphere of influence around each of them was used to define the
location of this stressor. Game farms were located as points as close to the center of the farm as
possible. A kernel density was run on the point locations with a search radius of approximately
five miles (8045 meters) resulting in a gradient of influence that is stron