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1. Map of all 45 Arizona IBAs

There are currently 45 Important Bird Areas in Arizona. They range all over the state and cover a
wide span of habitat types.

If you would like a more interactive tour of Arizona’s Important Bird Areas, there are several
options. You can download this KLM file of all of Arizona’s IBAs that can be opened in Google
Earth on your computer. You can also visit this_interactive map produced by National Audubon
Society for the IBAs of the entire United States. It has an option at the top to “zoom to state” if
you would like.

Below is a printable image map of all the IBAs of Arizona, it is 8.5 inches by 14 (legal size
paper).

Map of all 45 Important Bird Areas in Arizona



http://aziba.org/?page

Larger version of the map:
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Lower San Pedro River IBA 3t ¢
Lower San Pedro River Global IBA for Bell’s Vireo
Continental IBA for Abert’s Towhee

Conservation Stewards: Tucson Audubon Society, The Nature Conservancy, Cascabel Working
Group, Redington and Winkleman NRCDs

Size: 51.2 square miles, 32,762 acres
Identified: 01/2007, Global on 01/2008. Recognized: 02/2008

Visiting the IBA: Most of the lands in this IBA are privately owned with no public access. BLM
land at San Manuel Crossing and private land at Dudleyville Crossing are open for walk in
public. The privately owned 7B Ranch is located east of the town of Mammoth and has a
recently developed walking trail at Copper Canyon Road.

Ownership and Management: Arizona Game and Fish Department, BLM, Bureau of
Reclamation, Salt River Project, The Nature Conservancy, Pima County, Private

3Links River Site Description: The IBA is over 60 miles in length and begins at the southern
boundary of 3 Links Farm in Cochise County and follows the San Pedro river downstream north
(the San Pedro flows from south to north) to the confluence with the Gila River at the town of
Winkleman. A free flowing river, the San Pedro has well developed cottonwood-willow gallery
forest riparian habitat interspersed with old growth honey mesquite (Prosopis juliflora woodlands
known as bosques. The largest intact mesquite bosque community in Arizona is located on 14
miles of the San Pedro River beginning south of the community of San Manuel and ending north
of the community of Mammoth. The majority of the land is privately owned and only select
properties in public ownership or under conservation easement and management are specifically
included in the IBA.

Birds: The high importance of the lower San Pedro River for the recovery of the Southwestern
Willow Flycatcher contributed to its designation as critical habitat for the species. Species of
special conservation status and interest that use the habitats within this IBA include:

Year-round: American Kestrel, Ladder-backed & Gila Woodpeckers, Northern Flicker, Gilded
Flicker, Black Phoebe, Say’s Phoebe, Bewick’s Wren, Abert’s Towhee, Song Sparrow

Breeding: Common Black-Hawk, Gray Hawk, Zone-tailed Hawk, Mississippi Kite, White-tailed
Kite, EIf Owl, Yellow-billed Cuckoo, Western Purple Martin, SW Willow Flycatcher,
Vermillion Flycatcher, Northern Beardless Tyrannulet, Thick-billed Kingbird, Tropical
Kingbird, Brown-crested Flycatcher, Ash-throated Flycatcher, Bell’s Vireo, Lucy’s Warbler,
Yellow Warbler, Summer Tanager Bullock’s Oriole Hooded Oriole Migration: Willow
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Flycatcher, Olive-sided Flycatcher, Warbling Vireo, Yellow-rumped Warbler (Audubon’s),
MacGillivray’s Warbler, Virginia’s Warbler, Black-throated Gray Warbler, Nashville Warbler,
and Wilson’s Warbler, Black-headed Grosbeak, Western Tanager, Lazuli Bunting

eBird focus species: Breeding season: Gray Hawk, Mississippi Kite, EIf Owl, Yellow-billed
Cuckoo, Bell’s Vireo, Lucy’s Warbler, Abert’s Towhee

Conservation Concerns: Irrigation water diversions, development, wild fire, OHV use in riparian
areas, wood cutting, invasive plants (salt cedar). Strategies: Conservation partnerships among
landowners '

Extended Site Description of this very complex Important Bird Area:

Portions of the IBA within Cochise County include the Three Links Farm consisting of 2,156
acres that lie along the San Pedro River. It was purchased by The Nature Conservancy (TNC) as
part of their long-standing program to protect the San Pedro River and its riparian habitat. Here
the banks of the San Pedro are lined by an exceptional Fremont cottonwood-Goodding willow
forest and mesquite bosque. This River’s forest is host to 345 species of birds including 13
species of breeding raptors, and is a major migratory pathway for neotropical birds such as Gray
Hawk and the rare Western Yellow-billed Cuckoo.

It is also the residence for more than 80 species of mammals, 40 species of reptiles and
amphibians, 100 species of butterflies and 20 species of bats. Beaver have migrated to the
property since the Conservancy’s acquisition. Three Links is a retired farm that has had 836.9
acres placed in permanent conservation easements by TNC. The easements encompass six linear
miles of the San Pedro River (9.75 kilometers) sub-divided into five parcels sold to conservation
owners. Agricultural wells have been dismantled, and a large proportion of the water rights are in
the process of being retired from the property with the goal of increasing in stream flow in the
San Pedro River. A result of TNC’s actions have resulted in a majority of the former agriculture
fields becoming dominated by mesquite. The river has been fenced from livestock and is a mix
of closed canopy cottonwood/willow gallery forest with an open understory of tamarisk and
hackberry, ash and Arizona Walnut and segments of willow stands. The uplands are Chihuahuan
Desert Scrub typified by Creosote Bush (Larrea), Black Brush and Yucca (Yucca Elata). Two
one kilometer long transect lines following the river channel have been established at this
property. TNC is collecting riparian vegetation data at established transects that cross-section the
river.

Pima County properties include the county owned Bingham Cienega — a small 503 acre parcel
with an artesian fed spring, the site has a small marsh habitat and mature gallery
cottonwood/willow forest along the river channel. A fire in 2004 burned the willow and tamarisk
vegetation around the marsh that was suitable southwestern willow flycatcher habitat.

The uplands from Pima County north are Sonoran Desert Scrub and mixed cactus habitats.
Saguaro (Cereus gigantea), Foothill and Blue Palo Verde (Cercidium microphyltum and C.
floridum), Ocotillo (Foquieria splendens), and a variety of cacti and small shrubs cover the
uplands. Mesquite (Prosopis juliflora), Catclaw Acacia (Acacia greggii), Burrobush




(Hymenoclea monogyra), and Desertbroom (Baccharis sarothroides) line xeric washes, while
Goodding Willow (Salix gooddingii), Fremont Cottonwood (Populus fremontii), Velvet Ash
(Fraxinus velutina), and Netleaf Hackberry (Celtis reticulata) cluster along wetter drainage ways
interspersed with Sonoran Desert grasslands typified by grama grasses (Boutaloua spp.), Three-
awns (Aristida spp.), and Mulenberghia spp

Pinal County. The majority of this IBA is in Pinal County.

San Manuel Crossing is a small BLM parcel (160 acres) in Township 9 South and Range 18
East; Southeast Quarter of Section 31 and Township 10 South and Range 18 East, Southwest
Quarter of the Northwest Quarter Section 6. One 1 kilometer long transect lines following the
river channel have been established at this property. A mile further south from this location is a
property acquired by Salt River Project (SRP) for Southwest Willow Flycatcher and Yellow-
billed Cuckoo mitigation known as Spirit Hollow that encompasses approximately one linear
kilometer of river located at Township 10 South and Range 18 East; East Half of Section 8 and
the North Half of the Southwest Quarter of Section 9, the site is almost entirely
cottonwood/willow gallery forest. An additional 50 acres adjacent and south of Spirit Hollow has
been acquired by the US BOR for Willow Flycatcher mitigation and is being managed by SRP.

7B Ranch is located east of the town of Mammoth. The 3,200 acre property covers 7 river miles
and is owned by Resolution Copper Company and is being offered in a land exchange with the
federal government for conservation purposes. Two 1 kilometer long transect lines through the
mesquite bosque have been established at this property.

The 7B property is contiguous with another 7 miles of river to the south owned by BHP-Billiton
mining company at San Manuel. Combined, these two properties represent the largest intact
mesquite bosque in Arizona. The BHP-Billiton land also has cottonwood/willow gallery forest
that is contiguous with the San Manuel Crossing properties and has equally high conservation
values for birds. The highest numbers of nesting Southwest Willow Flycatcher on the San Pedro
River have been documented at this location. The Arizona IBA program is actively surveying
this portion of the Lower San Pedro.

Aravaipa Crossing (approximately160 acres) has the next highest densities of southwestern
willow flycatcher habitat. The Triangle Bar property was privately owned by ASARCO and
transfer of ownership to Arizona Game and Fish is currently in process. Salt River Project also
has mitigation lands at this location (the Stillinger Preserve and the Adobe Parcel) which are
managed by TNC and are included in the IBA. A one kilometer long avian transect line
following the river channel has been established at this property

Cook’s Lake/Cienega Seep — Bureau of Reclamation (BOR) and Salt River Project (Adobe
Preserve) own mitigation land for southwestern willow flycatcher totaling approximately 320
acres which is managed by The Nature Conservancy. ASARCO mining company owns parcels
to the north and south comprising about 160 acres of river land that are included in the Lower
San Pedro IBA. One 1 kilometer long avian transect line following the river channel has been
established across these properties.




Dudleyville Crossing and TNC San Pedro River Preserve - A well-developed cottonwood/willow
gallery forest with a mature tamarisk understory. The properties extend from the Dudleyville
Crossing (Schwenesen property) north and total about 1,300 acres. A small 160 acre parcel is
just south of the confluence with the Gila River. A nesting colony of Mississippi Kite has been
documented at this location. The land at Dudleyville Crossing was privately owned with a
conservation easement held by BLM. An eminent domain of this property by Pinal County is in
process and the land is currently being managed by Pinal County. A one kilometer long avian
transect line following the river channel has been established at this property.

The TNC San Pedro Preserve is a former fish farm with two ponds now being managed for
marsh bird habitat. The majority of the property is retired agricultural fields returning to
mesquite. The cottonwood/willow gallery forest had a fire in 2004. A one kilometer long avian
transect line following the river channel has been established at this property.

Maps of this Important Bird Area:
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Lower San Pedro River IBA GIS Map — zoomed out

State of the IBAs 2014 Baseline — More Technical info about the status of this Important Bird
Area

Location: 32°51° 41" N 110°43° 12” W

Counties: Cochise, Pima, Pinal

Site Status: Identified 01/2007, Identified Global 01/2008, Recognized 02/2008
Area: 51.2 square miles, 32,762 acres

Ownership: BLM, Salt River Project, Bureau of Reclamation, The Nature Conservancy, Pima
County, Private

Criteria: Al: Global; Species of Conservation Concern — Bell’s Vireo (113 breeding adults —
2011)

B1: Continental; Species of Conservation Concern — Abert’s Towhee (434 individuals —2005)
D1 — Site Important to Special Status Avian Species: SW Willow Flycatcher (Federally Listed in
Arizona), Gray Hawk, Yellow-billed Cuckoo, Bell’s Vireo, Northern Beardless-Tyrannulet,

Lucy’s Warbler, Abert’s Towhee, Brewer’s Sparrow

D3 — Rare, Unique, or Exceptional Representative Habitat/Ecological Community — Low
Elevation Riparian River




D4i - Significant Concentrations of Birds: SW Willow Flycatcher >40% Arizona breeding
population, Mississippi Kite >40% Arizona breeding population and Gray Hawk >30% Arizona
breeding population.

D4ii — Land birds (significant #s, density, and/or diversity): Bell’s Vireo, Yellow Warbler

Site Description: The San Pedro River serves as a corridor between the Sky Islands of the
Madrean Archipelago in northern Sonora and southern Arizona in its southernmost reaches and,
in the north, Arizona’s Central Highlands. The river is not only a major corridor between varied
habitat types and ecoregions; it represents a ribbon of water and riparian vegetation in an
otherwise arid environment. The river thus exhibits a remarkably high biodiversity, both in
resident and migratory species. The lower reaches of the San Pedro River, from the so-called
Narrows upstream of the community of Cascabel to the Gila River confluence, are surrounded by
saguaro cactus-dominated Sonoran Desertscrub, rather than the Chihuahuan Desert-influenced
uplands adjoining the upper San Pedro River. The IBA designation with the southern boundary
beginning at 3 Links Farms and ending at the Narrows.

Lower San Pedro River IBA Vegetation Analysis

IBA28 The Lower San Pedro River is characterized by well-developed cottonwood-willow
gallery forest riparian habitat interspersed with old growth mesquite (Prosopis juliflora
woodlands known as bosques. The largest intact mesquite bosque community in Arizona is
located on 14 miles of the San Pedro River beginning south of the community of San Manuel
and ending north of the community of Mammoth. Seven river miles of this bosque are on lands
acquired by Resolution Copper Company for conservation purposes and are included in the
nomination for IBA. Saguaro (Cereus gigantea), Foothill and Blue Palo Verde (Cercidium
microphyllum and C. floridum), Ocotillo (Foquieria splendens), and a variety of cacti and small
shrubs cover the uplands. Mesquite), Catclaw Acacia (Acacia greggii), Burrobush (Hymenoclea
monogyra), and Desertbroom (Baccharis sarothroides) line xeric washes, while Goodding
Willow (Salix gooddingii), Fremont Cottonwood (Populus fremontii), Velvet Ash (Fraxinus
velutina), and Netleaf Hackberry (Celtis reticulata) cluster along wetter drainage ways.
Interspersions of Sonoran Desert grassland typified by grama grasses (Boutaloua spp.), Three-
awns (Aristida spp.), and Mulenberghia spp.

The IBA begins at the southern boundary of 3 Links Farm in Cochise County and follows the
San Pedro river downstream north (the San Pedro flows from south to north) to the confluence
with the Gila River at the town of Winkleman. The majority of the land is privately owned and
only select properties in public ownership or under conservation easement and management are
specifically included in the IBA.

Vegetation Description Hectares
CHIHUAHUAN DESERTSCRUB 154764.9

COTTONWOOD — WILLOW COMMUNITIES 17.00033




CREOSOTEBUSH ~ BURSAGE (LOWER COLORADO R. VALLEY) COMMUNITIES
10390.34

DESERT (SCRUB) GRASSLAND 950265.4

MESQUITE BOSQUE COMMUNITIES 4751.138

MIXED PALOVERDE — CACTI COMMUNITIES 1929900
PLAINS GRASSLAND 44.49856

WHITETHORN COMMUNITIES 32648.73

GREAT BASIN DESERTSCRUB 98475.27

Ornithological Summary: Species of raptors that nest on the lower San Pedro River include Gray
Hawk (Asturina nititda=Buteo nitidus), Mississippi Kite (Ictinia mississippiensis), Common
Black Hawk (Buteogallus anthracinus), and Zone-tailed Hawk (Buteo albonotatus). Western
Yellow-billed Cuckoos (Coccyzus americanus occidentalis), currently a candidate for Federal
listing as a threatened or endangered species, nest in numbers on the lower reaches of San Pedro
River.

The high importance of the lower San Pedro River for the recovery of the Southwestern Willow
Flycatcher contributed to its designation as critical habitat for the species. Critical habitat
includes approximately 60 river miles of the lower San Pedro River between points
approximately 3.5 river miles south of Hot Springs Canyon to the Gila River confluence.
Arizona Game and Fish Department Surveys documented within the Winkleman Study Area 143
pairs in 2004 representing 43.8% of the total Arizona monitored nests (Source 1A) and 136 pairs
in 2005 representing 43.45% of the total Arizona monitored nests (Source 1B). These data and
the 157 pairs recorded at locations in the nomination area in 2004 and qualify the nomination for
B1 Continental designation for this species. (Thresholds are 20 breeding pairs/60 individuals for
Empidonax traillii extimus).

The reach between Three Links Farm, which is in a conservation easement held by The Nature
Conservancy and included in the IBA, and the Gila River confluence is densely occupied by
Southwestern Willow Flycatchers at sites where there is suitable habitat. In 2005 this section
contained 164 southwestern willow flycatcher territories consisting of 308 adult birds. Over
40% of the nesting population in Arizona is found here.

The mesquite bosque at 7 B Ranch supports excellent breeding populations of Lucy’s Warbler
and Bell’s Vireo. Gavin and Sowls documented bird diversity at this same location through
repeated monitoring during a nine month period in 1974 and 1975.

Two survey efforts were organized by the Audubon Society in the spring and summer of 2006.
Volunteer surveyors completed nine one kilometer long transects and eighteen point counts
positioned at the beginning and end of each transect on May 20, 2006. Conservation species total




numbers observed were as follows: Abert’s Towhee-50; Bell’s Vireo-88; Broad-billed
Hummingbird-2; Gray Hawk-5; Gilded Flicker-1; Hooded Oriole-15; Lucy’s Warbler-91; ‘
Northern Beardless-Tyrannulet-5; Olive-sided Flycatcher-1; SW Willow Flycatcher-12;

Summer Tanager-46; Yellow Warbler-186.

The second survey effort occurred just before the monsoon rains and five of the nine transects
and ten of the eighteen point count locations were surveyed on July 25, 2006 (4 transects:
Aravaipa Creek confluence, Dudleyville crossing, Cook’s Lake, TNC Preserve north of
Dudleyville) and August 2, 2006 (San Manuel Crossing). Flood conditions prevented access to
the 3 Links Farms transects and scheduling conflicts resulted in the 7B transect not being run a
second time.

The transect and point count surveys, CBC, and the NAMC do not adequately detect the raptors
that nest on the lower San Pedro River. Gray Hawk, Zone-tailed Hawk, Common Black Hawk,
and Mississippi Kite are represented on the entire reach. Levy (1971) documented up to 10
Mississippi Kite nests and Corman and Gervais-Wise (2005) describe the lower San Pedro River
as being the Arizona breeding population stronghold and supporting the majority of nesting sites
for this species in Arizona. Corman and Gervais-Wise describe the Gray Hawk as “locally
common” along segments of the San Pedro River. The six Gray Hawks observed on the May 20,
2006 transect surveys supports this claim. An organized survey for raptors is recommended to
better catalog the densities and occurrences.

State Species of Conservation Concern: Western Yellow-billed Cuckoo, Belted Kingfisher, Red-
naped Sapsucker, Olive-sided Flycatcher, Southwestern Willow Flycatcher, Tropical Kingbird,
Thick-billed Kingbird, Western Purple Martin Gray Hawk, Common Black Hawk, Zone-tailed
Hawk, Mississippi Kite

Conservation and Stewardship: Threats to the area include transition of land use from mining and
agriculture to suburban development, Interstate 10 bypass, groundwater withdrawal, OHV
damage in riparian zones, fuel wood cutting, excessive livestock grazing in riparian zones,
unnatural fire regime. Conservation Actions: Conservation easements and management, fencing
and protection of riparian habitats from trespass livestock grazing and wood cutters. Reclamation
of abandoned mine tailings, protection from OHV, retirement of agriculture and associated wells.
Tucson Audubon Society is the Stewardship Group for this IBA (tucsonaudubon.org). The
Schwennesen family has dedicated Liz’s Grove at Dudleyville Crossing as a riparian preserve
accessible to walkers and horse riders.

The TNC San Pedro Preserve is a former fish farm with two ponds now being managed for
marsh bird habitat. The majority of the property is retired agricultural fields dominated by
mesquite. The cottonwood/willow gallery forest experienced a fire in 2004. A one kilometer long
avian transect line following the river channel has been established at this property.
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Pinalefio Mountains IBA

Location: UTM 128 605570 3618850

County: Graham

Site Status: Identified 02/2013

Ownership: Coronado National Forest — Safford Ranger District
Area: 212 sq miles, perimeter: 161 miles

Criteria: D1: State: Species of Conservation Concern

D3: State: Species in rare/unique habitat

Site Description:

The Pinalefio Mountains are one of the most northern of the Coronado Forest “Sky Islands”.
Located in Graham County and south of the agricultural community of Safford, this mountain
has provided resources for settlers in the region. The Douglas fir and pine provided lumber for
surrounding communities. During the military campaigns Heliograph Peak was so named
because a U.S. Army heliograph station was located there. The heliographs were a mirror signal
communication system from Santa Fe to San Diego. The paved road is access to a fishing lake
constructed by the Arizona Game and Fish Department and numerous campgrounds.

Located near the northern limit of the Chiricahua Apache homeland and the southern margins of
Western Apache territory, the range is one of the Western Apache’s four holiest mountains and is
considered sacred by all of the region’s Native peoples. Since a determination by the Keeper of
the Register in 2002, Dzit Nchaa Si An, as it is known in the Western Apache language, ranks as
the largest and most extensive (~330,000 acres) property listed on or formally determined
eligible for the National Register of Historic Places.

Unlike many of the other mountains in the area, the Pinalefios have no lava deposits. The lava-
based mountains found throughout Arizona tend to be barren, whereas the Pinalefios (and others)
have a large number of trees, including many that pre-date Columbus’s arrival in the Americas.
Researchers from the University of Arizona Tree Ring Laboratory have discovered living trees
that date back to 1257 and 1270 AD. Botanists say the Douglas firs have survived because the
rocky cliffs of the mountains have served as a fire barrier for them. The scientists also found
dead firs that dated as far back as 1102 AD.

Ornithological Summary: The Pinalefio Mountains (commonly referred to as Mt. Graham, the
highest peak in southern Arizona at 10,800 feet) are an excellent example of a high elevation Sky
Island ecosystem comprised of Madrean Evergreen Woodland, Petran Montane Conifer Forest



and Petran Subalpine Conifer Forest and this Sky Island spans the greatest elevation change on
the Coronado National Forest rising roughly 6,800 feet from semi-desert grasslands at the desert
floor to mountainous woodlands at the highest peaks. This Sky Island is the highest of the chain
of Madrean Occidental Sky Islands that extend into Mexico but is far enough away from its
neighboring Sky Islands to notably lack several bird species found in other similar habitats. This
lack of a few SE Arizona ‘specialty birds’ such as Mexican Chickadee and Elegant Trogon
makes this the least birded of Arizona’s Sky Islands. However, the exceptional high elevation
habitat of this extensive range, representative of Rocky Mountain flora and fauna to the north,
makes this a vital area for the many diverse bird species.

The weekend of May 18-20, 2012 an Arizona IBA survey crew conducted 6 transect surveys and
one nocturnal survey and recorded 58 species. These surveys showed this range to be important
to at least twelve special conservation status species in Arizona. Additionally, our surveys found
this mountain range to be important for its outstanding high elevation habitat supporting an
exceptionally diverse avian community.

One bird species listed in the Endangered Species Act as a Threatened Species breeds in this
range in high abundance. The Mexican Spotted Owl has been specifically surveyed by Amanda
Moors on behalf of the Forest Service and has documented more than enough breeding pairs to
qualify this site as a Global IBA in the future. Species of conservation concern found by the IBA
survey team in 2012 include: Wild Turkey, Peregrine Falcon, Mexican Whip-poor-will,
Mountain Pygmy Owl, Magnificent Hummingbird, Dusky-capped Flycatcher, Olive Warbler,
Virginia’s Warbler, Black-throated Warbler, Grace’s Warbler, Red-faced Warbler and Yellow-
eyed Junco.

The presence of the above twelve special status species qualifies this site under the Arizona IBA
Criterion, Site Importance to Special Status Avian Species.

While this area is not frequented by birders nearly as often as other Sky Islands in Arizona, there
is still a good baseline of data for this area within that database. Within eBird.org a total of 149
checklists have been submitted to the ‘hotspots’ within this range and 137 species have been
reported, 31 of which are special status species.

It should be noted that the Pinalefio Mountains have historically been habitat for American
Dippers, especially along Ash Creek, there are two eBird reports (Surveys 2B) of this species in
the proposed IBA, one from 1987, the other from 1992. American Dippers are also shown as
breeding along Ash Creek in the Pinalefio Mountains in the 2005 Arizona Breeding Bird Atlas. If
you are birding in the Pinalefio Mountains and see an American Dipper please let either Arizona
IBA office know as soon as you can.

Conservation Issues: This is such a fragile eco-system that even small climate changes can have
a profound effect. With potentially larger climate changes underway, the ecology of the
Pinalefios could be threatened. This is the interpretation of the Forest Service. In particular some
view the fires of 2004 as an event possibly driven in part by global warming. The agency states
that “global climate change and drought are helping to poise the Pinalefios for epidemic insect or
disease outbreaks and catastrophic, stand-replacing fires. Indeed, both of these events have taken
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place in recent years. The flora and fauna have not evolved to tolerate these new conditions or
catastrophic events, so there is a need to use silvicultural management and prescribed burning to
begin to restore the natural balance in the remaining forests and woodlands

Ecological Systems of the Pinalefios. Map courtesy of Sky Island Alliance
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Willcox Plava/Cochise Lakes IBA £}

Location: 609284 N 3557623 E UTM NAD27

County: Cochise
Site Status: Identified 06/2009, Global Identified 10/2011
Ownership: Federal, State and City of Willcox

Area: 74 square miles, 47,343 acres

Criteria: D1 - Site Important to Special Status Avian Species — Swainson’s
Hawk, Scaled Quail, Chestnut-collared Longspur and Cassin’s Sparrow

D4v - Significant Concentrations of Birds — Shorebirds (100+)
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D4vi - Significant Concentrations of Birds — Cranes (2000+)

Site Description: The heart of this IBA is the massive Willcox Playa, a broad alkaline
lakebed fringed with semi-desert grassland (primarily saltgrass and sacaton) and
mesquite. The playa is seasonally flooded to a shallow depth. Outlying this playa are the
satellite lakes/wetlands of Cochise Lakes (or aka Lake Cochise), alkali flats, and Willcox
Playa Wildlife Area containing Crane Lake. The Playa itself is a former bombing range, and
owned by the Department of Defense and administered by the U.S. Army Corps of
Engineers. It is not managed in anyway, and is posted no trespassing. On the upper east
side of the playa is the Arizona Game and Fish Department managed Willcox Playa Wildlife
Area, consisting of 555 acres. The purpose of the Wildlife Area is primarily for optimizing
waterfow! habitat and providing for hunting opportunities. There are ten “pot hole” ponds,
and one 30-acre impoundment at the Wildlife Area. Over-wintering Sandhill Cranes and
migratory and wintering shorebirds, waterfowl, and water birds use the playa, the Wildlife
Area (Crane Lake), and Cochise Lakes for roosting, resting, and feeding. Sandhill Cranes
depend heavily on the surrounding agricultural lands of the broader Sulphur Springs Valley
for feeding, particularly in fields of waste corn.



http://aziba.ora/?page

Ornithological Importance: Willcox Playa and Crane Lake, within the northern portion of
the Sulphur Springs Valley of Southeast Arizona, supports the second largest over-wintering
concentration of Sandhill Cranes (Grus canadensis) in Arizona, typically 4,000 to 9,000 birds
(White Water Draw is the area with the largest number of over-wintering cranes, 10,000 to
22,000 and increasing). Crane numbers are typically 5,000 to 8,000 birds using the Playa,
and another 4,000 to 5,000 birds using Crane Lake (with much variability at Crane

Lake). There are occasional years when crane numbers spike when a large number of birds
(>13,000) from White Water Draw switch to roosting in this area (using either the Playa or
Crane Lake). By the late 1940s the expansion of agriculture within the Sulphur Springs
Valley (through the advent of groundwater pumping), provided the waste crop food base
(corn) to attract Sandhill Cranes to over-winter in the valley. The wetter period of the mid
1980s brought large increases in crane numbers, and since then numbers have been
steadily increasing at both White Water Draw and the Willcox Playa/Crane Lake within the
Valley. This area easily qualifies under the AZ IBA Program criteria for Cranes (2000+
birds). Cochise Lakes and an area of nearby alkaline lakes, also provide important habitat
for a great number of bird species in this IBA.

This IBA also qualifies under the Arizona IBA Shorebird criteria (100+ shorebirds at one
time during some part of the year). Most significantly both in spring and late summer the
shorebirds can stop-over in very substantial numbers at both the playa and along Cochise
Lakes (numbering 400-800 individuals at Cochise Lakes). These in-migration shorebird
species using the playa and Cochise Lakes, include: Wilson’s Phalarope (April, May, July,
Aug., Sept.), Willet (April), Least Sandpiper (April, Aug., Sept.), Western Sandpiper (April,
Aug., Sept.), Long-billed Dowitcher (May, Sept.), Black-necked Stilt (July, Aug., Sept.), and
American Avocet (July, Aug., Sept.), plus lesser numbers of other shorebird species
(Killdeer, Marbled Godwit, Spotted Sandpiper, Solitary Sandpiper, Greater Yellowlegs, Long-
billed Curlew, Baird’s Sandpiper, Pectoral Sandpiper, Stilt Sandpiper, and Red-necked
Phalarope). Small numbers of some shorebirds occasionally breed within the IBA, including
American Avocet and rarely Snowy Plover (Audubon WatchList 2007-Yellow, AZGFD Species
of Greatest Conservation Need 2006).

One waterbird species is notably abundant also during migration, this is the White-faced Ibis
(April), reaching numbers occasionally in the low 100s (~300).

Cochise Lakes support many species of ducks and grebes. Ducks over-winter on the lakes
in large flocks, primarily composed of American Wigeon (low 100s), Northern Shovelor (low
100s), and Green-winged Teal (15-50+). In spring, March and April and again in fall,
September and October, large numbers of waterfowl pass through and use Cochise Lakes,
including: Ruddy Duck (low 100s), Lesser Scaup (occasionally 100+), Ring-necked Duck (<
50), and Cinnamon Teal (<50). In rare very wet winters, waterfowl! in huge numbers
(>15,000, half or which are Green-winged Teal) come to feed and rest within the

Playa. Mallard “"Mexican” ducks nest within the Willcox Playa Wildlife Area. Small numbers
of Pied-billed Grebe, and rarely Eared Grebe may also nest.

The alkaline (mud) lakes are important to feeding shorebirds, so are the margins of the
Playa and Cochise Lakes. Peregrine Falcon and Merlin are frequently in the IBA in the
winter preying on the duck and shorebird community.

Scaled Quail (Audubon WatchList 2007-Yellow), Cassin’s Sparrows (AZ PIF Priority 1999),
Bendire’s Thrashers - very rare (IUCN Vulnerable, Audubon WatchList 2007-Red), and
Swainson’s Hawks (Audubon WatchList 2007-Yellow) nest on the perimeter of the

playa. Occasionally, flocks of Chestnut-collared Longspurs (Mar, Oct. <100) (Audubon




WatchList 2007-Yellow), and McCown'’s Longspur (Nat. PIF WatchList 2004, Homer Hansen
pers. com.), over-winter and/or pass through during migration, foraging in the grasslands
within this IBA.

Conservation Issues: The primary threat to the Willcox Playa/Lake Cochise is
urban/suburban development surrounding the playa and the resulting concurrent increase in
groundwater pumpage leading to declining groundwater levels. This would impact the taller
riparian vegetation, potentially leading to die-offs of native riparian trees. Additionally,
urban/suburban development would increase human disturbance of wildlife using the playa
(particularly through associated OHV use), and increase predation rates by humans
inadvertently enhancing local predator populations, and by human pets (particularly feral
cats) and therefore causing overall higher predation rates and/or displacement of nesting,
roosting, or foraging bird populations.

An additional threat is non-native animals (bull frogs) and plants (Giant Reed, Tamarisk,
and others), and their resulting impact and competition with native fauna and flora.

Apparently, no active steps for site conservation management are taking place at present
(with regards to the above).
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Executive Summary

Habitat loss and fragimentation are the leading threats to biodiversity. both globally and in Arizona. These
threats can be mitigated by conserving well-connected networks of wild areas where natural ecological
and evolutionary processes operate over large spatial and temporal scales. Large wildland blocks
connected by corridors can maintain top-down regulation by large predators. natural patterns of gene
flow. pollination. dispersal, energy flow. nutrient cycling. mter-specific competition. and mutualisn.
Corridors allow ecosystems to recover from natural disturbances such as fire or flood, and to respond to
human-caused disturbance such as climate change and invasions by exotic species. A healthy ecosystem
has a direct impact on the economy of an area as well. In an effort to mamtam habitat connectivity in
southern Arizona, the Arizona Game and Fish Department, mn collaboration with the Regional
Transportation Authority of Pima County. has developed this GIS-based linkage design.

Arizona is fortunate to have large conserved wildlands that have not yet been fragmented by development
pressures. but there are many man-mnade barriers on the landscape that prevent a truly interconnected
ecological system. With funding through the Regional Transportation Authority of Pina County. two
workshops were held m 2011, bringing together a broad range of stakeholders with backgrounds in
planning. wildlife conservation, development. acadenna. and govermment to identify and map important
wildlife movement areas across Pima County. Stakeholders and parters also highlighted five linkage
planuing areas where wildlife connectivity 1s of particular importance to conserve, and that would benefit
from a more detailed conservation plan which addresses wildlife permeability 1ssues. These were areas
previously not modeled. and largely followed the Critical Landscape Connections broadly-defined in
Pima County’s Conservation Lands System, as part of the county’s Sonoran Desert Conservation Plan.

In this report. we used a scientific modeling approach (described at http://corridordesign.org) to create a
comridor (linkage design) that will conserve and enhance wildlife movement between two protected
wildland blocks east of Tucson, Arizona: the Santa Catalina and Rincon Mountains (Catalina/Rincon).
and the Galiuro Mountains (Galiuro). These areas represent a large public investment in biological
drversity, and the linkage design presented in this report works to maintamn and increase the value of that
investment. This linkage design facilitates movement and reproduction of wildlife between the Santa
Catalina and Rincon Mountains. and Galiuro Mountains (see Fignre I below).

This linkage design is based on a focal species approach. We 1dentified 18 focal species to model. which
are known to inhabit or which lustorically inhabited the previously mentioned wildland blocks. based on
the recommendations of workshop participants. and other agency and academic scientists. Species of
Greatest Conservation Need potential species distnbutions, as identified and modeled in Arizona’s State
Wildlife Action Plan. were also used to confirm possible focal species presence, through Habimap
Arizonapy. Focal species. in which habitat and/or corridors were modeled as part of this report. include
eleven manunals. five reptiles. and two amphibians (see Table I below). Species selected are sensitive to
habitat loss and fragmentation. and represent the range of habitat and movement requirements of wildlife
found in the region. For example. species such as mule deer are averse to crossing roads. Mountain lion
require very large areas to ensure population viability and successful dispersal. and Gila monster and
desert tortoise require specialized habitats for survival. The 18 species used to create this linkage design
thus provide for the connectivity needs of many others not modeled that are found in the region. as
represented by tables of known element occurrence within the linkage design recorded in Arizona's
Heritage Data Management System (see 4ppendix D at the end of this report) at the end of this report.

xi
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Many of the species identified as having element occurrence within the linkage design are also recognized
by Pima County’s Sonoran Desert Conservation Plan as priority vulnerable. or are federally listed as
threatened or endangered.

To identify potential routes between existing protected areas we used GIS methods to identify a
biologically best corridor for each focal species to move between the Catalina/Rincon and Galiuro
wildland blocks. We aiso analyzed the size and configuration of suitable habitat patches to verify that the
final Linkage design provides hive-in or move-through habitat for each focal species. We visited focus
areas in the field to identify and evaluate bamiers to wildlife movement. and we provide detailed
nmutigations for those barriers in the section titled Linkage Design and Recommendations.

The Santa Catalina/Rincon — Galiuro linkage currently contains few obstacles to wildlife movement. The
San Pedro River Valley. in which tlus linkage passes through. is a relatively pristine place. National
Forest, and large ranches currently provide much open space for wildlife to move through. However.
some threats to connectivity m this area do exist. Redington and Cascabel Roads. although currently
gravel, and passable by wildlife. are increasing in tratfic volume. Utility wansmission lines are a particular
threat to this area, due to the large amounts of riparian habitat within the linkage, and the numerous birds
that live and breed here. While tlus area has seen little development thus far. it is important that a plan to
conserve comnectivity be established before threats to wildlife movement are well established.
Conservation of this linkage requires a proactive planning approach. rather than a reactionary one. This
area remains permeable to a wide variety of wildlife species, and that permeability should be maintained
into the future. It is unportant to consider this linkage design for any future projects that may threaten
wildlife movement in the future.

This report contains reconunendations to maintain permeability for wildlife throughout the linkage
design. ulumately allowing the movement of wildlife populations. and associated flow of genes, between
the Santa Catalina and Rincon Mountains. and the Galiuro Mountains to continue. This linkage design
presents a vision that would maintain large-scale ecosystem processes that are essential to the continued
mtegrity of existing conservation investinents. Without accommodating wildlife needs through thoughtful
land-use and project planning. the high level of commectivity in this area will suffer.

Next Steps

This linkage design is a science-based starting point for conservation actions. The plan can be used as a
resource for regional land managers to understand their critical role in sustaining biodiversity and
ecosystem processes. Relevant aspects of this plan can be folded into management plans of agencies
managing public lands. Regulatory agencies can use this information to help inform decisions regarding
mmpacts on streams and other habitats. This report can also help motivate and inform watershed planning.
habitat restoration. conservation easements, zoning. and land acquisition. Implementing this plan will take
decades, and collaboration among county planners. land management agencies. resource management
agencies. land conservancies. and private landowners.

Public education and outreach is vital to the success of this effort, both to change land use activities that
threaten wildlife movement. and to generate appreciation for the importance of the linkage design. Public
education can encourage residents at the urban-wildland interface to become active stewards of the land
and to generate a sense of place and ownership for local habitats and processes. Such voluntary
cooperation 1s essential to preserving linkage function. The biological information, maps. figures, tables.
and photographs 1n this plan are ready materials for interpretive programs.

. o . . . X1
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Introduction

Nature Needs Room to Move

Arizona’s growing human population and expanding mfrastructure has consequences for Puna County’s
wildlife species and the habitats on which they depend. While human development and disturbance can
adversely affect wildlife by causing direct loss or degradation of habitat, the disruption of wildhfe
movement patterns is a less obvious. but equally important, consequence. All wildlife move across the
landscape to varying extents in order to acquire the resources necessary for survival: food. water.
protective cover. and mates. Mountain hions. black bears. and mule deer roam over vast expanses that can
encompass thousands of acres. while smaller animals such as Chiricahua leopard frogs engage in essential
movements in a much smaller area. There is also variation in the temporal patterns of anunal movement:
some animal movements occur on a daily basis, while seasonal migrations may occur annually. and the
dispersal of young from their natal sites to secure new breeding territories happens only once in an
individual’s lifeime. These diverse movement patterns ensure individual survival and in doing so help
protect local populations from extinction (Laurance 1991: Beier and Loe 1992), ensure genetic diversity
and reduce the risk of inbreeding via gene flow (Beier and Loe 1992: Bennett 1999), and facilitate critical
ecological processes such as pollination and seed dispersal.

Habitat fragimentation, or the process through which previously intact areas of habitat are divided nto
smaller disconnected areas by roads. urbanization, and other barriers. decreases the degree of habitat
comnectivity of the landscape for wildlife that once moved freely through a mosaic of natural vegetation
types. Habitat fragmentation is a major reason for regional declines i native species and can have
consequences for Arizona’s wildlife. ranging from direct mortality on roadways to the genetic 1solation of
fragmented populations. This disruption of anunal movement patterns also negatively affects human
welfare by increasing the risk of wildlife-vehicle collisions and the frequency of unwanted “close
encounters” with wildlife.

However, the effects of habitat fragmentation can often be nutigated by identifving and protecting areas
that wildlife use for movement. known as wildlife linkages or wildlife corridors (Beler and Noss 1998:
Bemnett 1999: Haddad et al. 2003: Eggers et al. 2009: Gilbert-Norton et al. 2010). Ridgelines. canvons,
riparian areas, cliffs. swaths of forest or grassland. and other landscape or vegetation features can serve as
wildlife linkages. Wildlife linkages are most effective when they connect (or are located within) relatively
large and unfragmented areas referred to as wildland blocks. Habitat blocks are areas large enough to
sustain healthy wildlife populations and support essential biological processes mto the future (Noss 1983:
Noss and Harris 1986: Noss 1987: Noss et al. 1996).

Wildlife linkage planning should include conservation of wildlife linkages and the habitat blocks they
comnect. and. in most cases, require the implementation of multiple strategies such as land acquisition,
community planning for developments. open space conservation. and habitat restoration. Installation of
roadway mitigation features including wildlife crossing structures and fencing to funnel wildlife to
crossing structures are important considerations that are best incorporated into the early planmng stages of
transportation and development projects.
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Benefits of Wildlife Linkage Planning

Identifying and conserving habitat connectivity by maintaining wildlife linkages can provide many
important benefits for both humans and wildlife.

Benefits to Wildlife

By preserving the ability of wildlife species to move between or within habitat blocks. linkages allow
animals to access essential resources sucl: as food and water during their daily activities. They also allow
longer seasonal migratory movements between sumumer and winter habsitats and facilitate the dispersal
movements of animals m search of mates or breeding sites. Linkages that connect otherwise isolated
populations help prevent small populations from extinction (Laurance 1991: Beier and Loe 1992). help
maintain genetic diversity. and reduce the risk of inbreeding (Beier and Loe 1992: Bennett 1999). Habitat
comectivity also lielps ensure that critical ecological processes such as pollination and seed dispersal.
which often depend on animal intermediaries. are maintained. In some cases the linkages themselves may
sustain actively reproducing wildlife populations (Perault and Lomolino 2000: Beier et al. 2007).
Linkages are also expected to play an important role in helping animal populations adapt to and endure
the effects of climate change by allowing animals to shift their range with latitude or elevation as
vegetation communities change thewr distribution and suitable environmental conditions shift on the
landscape (Hannah et al. 2002: Glick et al. 2009).

Knowledge of wildlife linkage locations helps inform project planners about what appropriate mitigation
needs to occur for roads that affect many wildlife species. Roadway mitigation features such as crossing
structures and parcel acquisitions can be expensive and should be designed and implemented fo
accommodate “umbrella species™ which will. by proxy. serve many spemes moveinents (Beier et al.
2008: Lowery and Blackman 2007). However. certain species may require spemﬁc landscape features
(i.e. ridgelines. stream corridors. ete.), vegetation composition and structure. crossing structure designs
(i.e. specific height), and certain thresholds of human disturbance activity in order to be functional.
Plamning for etfective wildlife crossings must also consider what is going to happen on those lands in the
immediate proximity of the crossing, which may also influence priorities for rural and urban open space
planning and acquisition. Allowing development to occur near crossing structures and placing structures

in locations that do not provide suitable habitat for the target species generally affects their use by wildlife
(Beter and Loe 1992).

Benefits to People

Maintaining an interconnected network of wildland blocks will provide benefits to the local human
commuuities as well. perhaps most obviously by improving public safety. It has been estumated that
approximately 20% of the land area in the United States is ecologically affected by the countrv’s road
network (Forman et al. 2003). The implications of this widespread impact include threats to connectivity
and hazards to motorists (Forman and Alexander 1998). One study estimated that each year more than
200 mortorists are killed and approximately 29.000 are injured as a result of deer-vehicle collisions in the
United States (Conover 1995). Such collisions can cost $2 billion annually (Danielson and Hubbard
1998). Identifving important wildlife movement areas that traverse transportation corridors prior to the
construction of new roads or road improvements allows for the informed siting of wildlife-friendly over-
and underpasses that can greatly reduce the likelihood of collisions (Clevenger et al. 2001: Forman et al.
2003: Dodd et al 2007). Along Arizona State Route 260. for example, a combination of wildlife
underpasses and ungulate-proof fencing reduced elk-vehicle collisions by 80% (Dodd et al. 2007).

As the optimal objective of providing wildlife linkages 1s to maintain the connectivity between wildland
blocks. there are circumstances where it is important to acconunodate a linkage that. either partially or in
its entirety. crosses through urban and suburban environments where open spaces invite (intended or not)
passive recreation activities. In such situations, the linkage may also serve as a buffer between developed
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areas and wildland blocks and can help protect the wildland network from potentially damaging external
influences. Incorporating and designing rural and urban greenways and/or open spaces that support
wildlife movement into municipal planning efforts also helps retain the natural vistas and aesthetic
attributes that Arizona residents and visitors value. Since evidence suggests that some species are
sensitive to the presence of humans (Clevenger and Waltho 2000: Taylor and Knight 2003). multi-use
buffer zones should be made wide enough to maintain separation between human recreation activities and
the needs of the wildlife species using the corridor.

Maintaining linkages that facilitate the ecological health of wildland blocks can also be a significant
investment in contributing to the diversity and vitality of an area’s economy. The economic value
associated with fish and wildlife-related recreation is significant for Pima County and contributes greatly
to Arizona’s economy. A national survey of fishing, hunting. and wildlife-associated recreation has been
conducted about every five years since 1955 to evaluate national trends. The survey provides information
on the number of participants in fishing, hunting, and wildlife watching (observing. photographing. and
feeding wildlife), and the amount of time and money spent on these activities. In the most recent survey.
it was reported that in 2006, state resident and nonresidents spent $2.1 billion on fishing. hunting. and
watchable wildlife related recreation in Arizona (U.S. Department of the Interior 2006). In 2001, a
county-level analysis of the national survey data revealed that in Pima County watchable wildlife
activities generated a total economic effect of $327 mullion. supporting 3.196 jobs. providing residents
with $91 million in salary and wages. and generating $2.3 nullion in state tax revenue (Southwick
Associates 2003). Fishing and hunting recreation generated a total economic effect of $105 muillion for the
County. supporting 1.187 jobs. providing residents with $18 million in salary and wages and generating
$5.4 million in state tax revenue (Silberman 2003). These economuc benefits illustrate that conserving our
wildlife populations. through efforts such as maintaining or restoring habitat connectivity is also good for
business in the County.

Overview of Regional Planning Efforts That Acknowledge the Importance of
Conserving Wildlife Linkages

There is a long-standing appreciation among local governments. land management agencies.
transportation departments. conservation organizations. energy and utility companies, and citizens across
Pima County of the importance of conserving wildlife linkages and mitigating the impacts of barriers on
wildlife movement.

Open space planning efforts substantively began in Pima County in 1928 with the establishment of
Tucson Mountain Park (Pima County 2009). In 1976, the Trails Access Plan was formed to maintain
access to existing public lands through parcel acquisition. In 1986. the Critical and Sensitive Wildlife
Habitats Study marked the first effort in Pima County to help guide conservation planning by
incorporating considerations for wildlife habitat and biology. In 2001, this effort was greatly refined when
Pima County’s Maeveen Marie Behan Conservation Lands System (CLS) was created based on
comprehensive scientific and planning input (Pima County 2011: see Figure 2 below). The CLS
represents the conservation reserve design of the widely-acclaimed Pima County Sonoran Desert
Conservation Plan (SDCP) and was adopted into Pima County’s Comprehensive Plan to provide
sustainable development guidelines (Pima County 2009). It is noteworthy to pomt out that in
implementing the CLS. the County’s evaluation of comprehensive plan amendments and land uses
requiring rezoning must consider potential effects to Critical Landscape Connections/CLS designated
areas where preserving and enhancing wildlife movement is a primary concern. shown by the purple
arrows in the map below (see Figure 2 below).
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Maeveen Marie Behan Conservation Lands System
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Figure 2: The Maeveen Marie Behan Conservation Lands System shows the biologically preferred reserve design
and works to provide sustainable guidelines for future development. Critical Landscape Connections, or broadly-

defined areas where wildlife connectivity is significantly compromised, but can still be improved, are shown by the
purple arrows (Pima County 2009).

To aid the implementation of the SDCP, a comumittee appointed by the Pima County Board of Supervisors
developed a Conservation Bond Program which recommended the acquisition of certain properties to
conserve community open space and important habitat within the CLS. This $174 million bond package
was approved by Pima County voters in 2004 by an overwhelming majority (Pima County 2011).
Subsequent to the voters’ approval. Pima County began acquisition of these properties: to date, upwards
of 175.000 acres have been conserved (48.000+ acres acquired and 127.000+ acres held as grazing
leases). These bond acquisitions actively protect a diverse array of biologically-rich areas and maintain
the landscape network of habitat connectivity throughout Pima County.

Figure 3: The 2004 Conservation Acquisition Bond Program was approved to help implement the Sonoran Desert
Conservation Plan (Pima Countv 2011). Multi-use lands are important for habitat and wildlife conservation in the
region.
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In 2006. Pima County voters approved a sales tax mncrease that allowed the formation of the Regional
Transportation Authority of Pima County (RTA) to address transportation planning across Pima County
(Regional Transportation Authority 2011). As part of that approval. county voters specifically ear-marked
$45 mullion to be used to incorporate wildlife linkage conservation into transportation projects. Over the
20-year timeframe of the RTA. these funds will mitigate barriers to wildlife movement and reduce
wildlife-vehicle collisions.

RTA projects have been successful in coordinating with broader efforts to facilitate wildlife movement.
For example. in 2009. two significant events occurred—the Town of Oro Valley incorporated the Tucson
— Tortolita — Santa Catalina Mountains Linkage Design (Beier et al. 2006a) through the Arroyo Grande
planning area as an amendment to its General Plan (Town of Oro Valley 2008): and the RTA approved
the funding to construct one overpass and two underpasses as part of the Arizona Department of
Transportation’s improvement to State Route 77 near the Arroyo Grande planming area (Regional
Transportation Authority 2011). In addition, a project proposed by the Tohono O’odham Nation and
supported by data from the Arizona Wildlife Linkages Assessment gained final approval for RTA funding
in December 2011. Through this funding. one overpass and two underpasses will be built over State
Route 86 near Kitt Peak.

The need to maintain habitat connectivity for wildlife will only grow as Arizona becomes more
fragmented in coming decades as development continues to meet the needs of an expanding human
population. Given the relatively undeveloped status of many areas of Pima County at present, we must
continue to integrate knowledge of wildlife linkages and mitigation strategies imto land-use and
transportation planning in the region.

Linkage Planning in Arizona: A Statewide-to-Local Approach

Habitat connectivity can be represented at various spatial scales. In Arizona. we have found it valuable to
identify statewide, county-wide. and fine-scale habitat blocks and wildlife linkages to serve different
conservation and planning objectives. The linkage planning tools created at each scale have led to a
progressive refinement of our knowledge of wildlife movement areas and threats to habitat connectivity
across the state. and the fine-scale linkage design presented 1n this report owes much to the broader-scale
efforts that preceded it.

Arizona’s statewide wildlife linkage planning efforts began in 2004 when federal. state. municipal.
academic. and non-govermmental biologists. and land managers participated in a workshop to map
umportant habitat blocks, linkages. and potential threats to connectivity across the state. This workshop
was convened by the Arizona Wildlife Linkages Workgroup, a collaboration that mncluded the Arizona
Game and Fish Department (AGFD). Arizona Department of Transportation. Federal Highways
Adnmunistration. Northern Arizona Umiversity (NAU)., Sky Islands Alliance, US Bureau of Land
Management, US Fish and Wildlife Service. US Forest Service. and the Wildlands Network. and resulted
in Arizona’s Wildlife Linkages Assessment (AWLA: Arizona Wildlife Linkages Workgroup 2006: see
Figure 4 below). The AWLA provides a vision for maintaining habitat connectivity i a rapidly growing
state and has served as the foundation for subsequent regional and local efforts. including the creation of
fine-scale GIS linkage designs by scientists at NAU (available at www.corridordesign.org) which
provided the template for this report.

The statewide assessment was followed by an effort to map wildlife linkages and potential barriers within
individual Arizona counties. Beginning in 2008 the AGFD partnered with county planners to organize
workshops which gathered stakeholders with backgrounds in planning. wildlife conservation.
transportation. academia and government. '
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Overview of the Pima County Wildlife Connectivity Assessment

Continuing with the statewide strategy to identify and prioritize linkages at the county level for GIS
modeling of wildlife connectivity, AGFD received funding from the Regional Transportation Authority of
Pima County. This funding allowed AGFD to assemble current knowledge of wildlife linkages and
barriers to wildlife movement across Pima County and to help build collaborative partnerships with local
Jurisdictions for eventual implementation efforts. To accomplish these tasks, AGFD joined with partner
organizations (please see Acknowledgments for a list of members of the Pima County Wildlife
Connectivity Workgroup) to initiate the Pima County Wildlife Connectivity Assessment. This project
built on prior mitiatives including the SDCP and AWLA. The Pima County Wildlife Connectivity
Assessment (available at http:/www.azgfd.gov/w_c/conn_Pima.shtinl) represented a continuation of
these previous efforts by identifying wildlife linkages at a finer scale that may have been overlooked in
the earlier products, as well as those that will be useful for regional and local transportation or land-use
planning efforts (see Figure 5 below). With input gathered by the stakeholders at the workshops and with
additional input by the Pima County Wildlife Connectivity Workgroup, five areas encompassing
numerous wildlife linkages were suggested as priorities for the development of detailed linkage designs
with specific recommendations for implementation. These priority areas largely followed the broadly-
defined Critical Landscape Connections from the SDCP. However, additional areas not previously
considered as Critical Landscape Connections were also added as a priority to model, due to their
biological resources, and threats to wildlife. The Catalina/Rincon - Galiuro linkage planning area was one
of those prioritized areas. Other areas include Coyote — Ironwood — Tucson, Kitt Peak., Mexico —
Tumacacori — Baboquivari, and Sierrita — Santa Rita.
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Figure 4 and Figure 5: Statewide map of wildlife linkages and barriers created by the Arizona Wildlife Linkages
Workgroup (2006). County-wide map of wildlife linkage created for the Pima County Wildlife Connectivity
Assessment: Report on Stakeholder Input (2012 (Maps: Courtesy Arizona Wildlife Linkages Workgroup and Arizona
Game and Fish Department).
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Ecological Significance and Existing Conservation Investments
of the Santa Catalina/Rincon - Galiuro Linkage Planning Area

In this section. we describe the ecology and conservation investments of the linkage planning area,
including the wildland blocks, and the potential inkage area between them:

Ecological Significance of the Santa Catalina/Rincon - Galiuro Linkage Planning Area

The Santa Catalina/Rincon — Galiwro linkage area m Pima County lies at the crossroads of two major
ecoregions: the Apache Highlands. which create the mountainous sky islands. and the Sonoran Desert.
which extends west and south into Mexico. The Sonoran Desert 1s the most tropical of North America’s
warm deserts (Marshall et al. 2000). Bajadas sloping down from the mountains support forests of ancient
saguaro cacti. palo verde. and ironwood: creosote bush and bursage desert scrub donunate the lower
desert. The Sonoran Desert Ecoregion is home to more than 200 threatened species. and its umqueness
lends to a high proportion of endemic plants. fish, and reptiles (Marshall et al. 2000: The Nature
Conservancy 2006). More than 500 species of birds migrate through. breed, or permanently reside m the
ecoregion. which are nearly two-thirds of all species that occur from northern Mexico to Canada
(Marshall et al. 2000). The Sonoran Desert Ecoregion’s rich biological diversity prompted Olson and
Dinerstein (1998) to designate it as one of 233 of the earth’s most biologically valuable ecoregions.
whose conservation is critical for maintaining the earth’s biodiversity.

This diversity supports many mammals. reptiles. birds. and amphibian species. Wide-ranging mammals
include among others. and badger. mountain lion. and mule deer. Many of these ammals move long
distances to gain access to suitable foraging or breeding sites. and would benefit significantly from
corridors that link large areas of habitat (Turner et al. 1995). Less-mobile species and habitat specialists
such as Gila monsters also need corridors to maintain genetic diversity. allow populations to shift their
range in response to climate change. and promote recolonization after fire or epidemics.

Two wildland blocks exist here: the Santa Catalina and Rincon Mountains (Catalina/Rincon). and the
Galiuro Mountains (Galiuro). These wildland blocks are separated by various topographic features.
including the flat lands of San Pedro Valley between the Catalina/Rincon and Galiuro wildland blocks.
Man-made features separating the blocks include: gravel roads. and the farnung conununities Cascabel
and Redington.

Maintaining connectivity between these wildland blocks would help to provide the contiguous habitat
necessary to sustain viable populations of seusitive and far ranging species in these ecoregions. and
provide the chance for important focal species, such as desert bighorn sheep. to expand their range to
historically used habitats. Providing counectivity 1s paramount in sustaimng this unique area’s diverse
natural heritage. Future human activities could sever natural connections and alter the functional mtegrity
of this natural system. Conserving linkages will ensure that wildlife will thrive in the wildland blocks and
the potential linkage area.

Below is a description of the ecological significance of each wildland block (see Figure 6 below for a
map of land cover categories):

Catalina’/Rincon Wildland Block

The Catalina/Rincon wildland block encompasses over 336,000 acres of the Santa Catalina and Rincon
Mountains. east of Tucson. Arizona. These mountains are donunated by pine-oak forest and woodland.
which comprise the largest percentages of its land cover classification. along with chaparral and pinyon-
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Juniper woodland. The wildland block is also comprised of encinal oak woodland. mesquite upland scrub.
ponderosa pme woodland, and semi-desert grassland and steppe, among various other land cover types.
Elevation here ranges from 2.638 feet to 9.147 feet.

Galiuro Wildland Block

The Galiuro wildland block includes over 144.000 acres of land encompassing the Galiuro Mountains.
The majority of the land cover within the wildland block is comprised of pine-oak forest and woodland.
chaparral. and pmyon-juniper woodland. Mesquite upland scrub, ponderosa pine woodland, and semi-
desert grassland and steppe. also make up the wildland block. among various other land cover types.

Barren lands comprise most of the remaining portions. Elevation in this block ranges from 3,419 feet to
7.635 feet.

Conservation Investiments in the Santa Catalina/Rincon - Galiuro Linkage Planning
Area

The Catalina/Rincon and Galiuro wildland blocks represent large conservation investments that protect
habitat for different wildlife species in the linkage planning area. Comnectivity between these wildland
blocks helps to provide the contiguous habitat necessary to sustain viable populations of sensitive and far
ranging species in the Apache Highlands and Sonoran Desert. and provide the chance for important focal
species, such as desert bighom sheep. to expand their range to historically used habitats. Maintaining
connectivity is paramount in sustaining this unique area’s diverse natural heritage. Future human
activities could sever natural connections and alter the functional integrity of this natural system.
Conserving and restoring linkages will ensure that wildlife will thrive in the wildland blocks and the
potential linkage area:

Below is a description of the conservation investments of each wildland block (see Figure 7 below for a
map of conservation investments):

Catalina/Rincon Wildland Block

The Catalina/Rincon wildland block includes the Pusch Ridge Wilderness which is over 56.000 acres
managed by the U.S. Forest Service. Also mcluded is the over 36.000 acre Rincon Mountain Wilderess,
administered by the U.S. Forest Service, and the over 71,000 acre Saguaro East Wildemess administered
by the U.S. National Park Service. Besides these wilderness areas. the Catalina/‘Rincon wildland block
includes over 265.000 acres of the Coronado National Forest.

Galiuro Wildland Block

Both the over 77.000 acre Galiuro Wilderness. administered by the U.S. Forest Service. and the Redfield
Canyon Wilderness. admimistered by the U.S. Bureau of Land Management. are within a portion of the
Galnwo wildland block. Also mcluded as part of this wildland block. is the over 134,000 acres portion of
the Coronado National Forest

Pima County Wildlife Connectivity Assessment: Detailed Linkages
Santa Catalina/Rincon — Galiuro Linkage Design
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The Santa Catalina/Rincon - Galiuro Linkage Design

In this section. we describe the linkage design and summarize the barriers to animal movement it
encompasses. Methods for developing the linkage design are described in Appendix A.

One Linkage Provides Connectivity Across a Diverse Landscape

The Santa Catalina/Rincon — Galiuro Linkage

The Santa Catalina/Rincon - Galiuro linkage runs between the
Catalina/Rincon wildland block and the Galiuro wildland s Provide move-through habitat for
block, across the San Pedro Valley. It diverse group of species o
spans about 36 km (22 mi) n a straight-line between each : g'rovxd‘e lhdv_e-tm hap:tat f;)r ipteC::s ’Wlth
wildland block used in this analysis. The linkage design 1spersa’ distaniess foo short fo traverse

. linkage in one lifetime
encompasses 336,007 acres (135,978 ha) of land, of which - Provide adequate area for a

over 46% is State Trust land, 23% is admmistered by the U.S. metapopulation of corridor-dwelling
Forest Service, 19% is private land, 8% 1s administered by the species to move through the landscape
US. Bureau of Land Management, and the rest by the U.S. over multiple generations
National Park Service (see Figure 1 for a map of the linkage s Provide a buffer protecting aquatic
design and land ownership at the beginning of this report). It sabitats from pollutants
is primarily composed of mesquite upland scrub (18.2%), * Buffer against edge effects such as

pets, lighting, noise. nest predation and
parasitism, and invasive species

« Allow animals and plants to move n
response to climate change

semi-desert grassland and steppe (13.8%), muscellaneous
desert scrub (11.5%), encinal oak woodland (11.5%),
creosotebush, mixed desert and thorn scrub (11.5%) and
paloverde-mixed cacti desert scrub (11.1%: see Table 2

‘ below). A range of topographic diversity exists within the

linkage design, providing for the ‘ecological needs of the focal species, as well as creating a
buffer against a potential shift in ecological communities due to climate change (see Figure §
below). The average slope within the linkage is 9.4% (Range: 0 — 240.9%, SD: 17.9). Most of the land
(49.4%) 1s steep sloped, and flat-gentle sloped (33.2%), with the rest a mix of canyon bottom and
ridgetop. Most land aspects are well represented, with the exception of flat aspects.

This linkage between the Santa Catalina and Rincon Mountains, and Galiuro Mountains 1s a relatively
undeveloped and intact landscape. However, barriers to wildlife connectivity still exist:

Redington/Cascabel Road

An animal moving terrestrially between the Catalina/Rincon and Galiuro wildland blocks eventually must
cross Redington/Cascabel Roads. Although Redington/Cascabel Roads are cwrently gravel, Pima County
stakeholders indicated traffic volume is increasing (Arizona Game and Fish Department 2012b). Also,
this transportation route has been considered for major transportation projects in the past, such as the I-10
bypass (Arizona Department of Transportation 2008). ‘

11
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Stream Impediments

The San Pedro River’s riparian habitat is crucial for many species of wildlife, and represents a rare
commodity in the arid southwest. The Nature Conservancy (2012) states. “The San Pedro River’s
cottonwood-shaded corridor provides critical stopover habitat for millions of migrating birds each vear. It
is one of only two major rivers that flow north out of Mexico into the United States and is one of the last
large undammed rivers in the Southwest.” Threats to this riparian habitat include groundwater withdrawal
and damage from oft-highway vehicles (Tucson Audubon Society 2012).

Utility Infrastructure

The San Pedro Valley has been considered as a preferred Route for the SunZia Southwest Transmission
Project (U.S. Bureau of Land Management 2012). Utility infrastructure can be a particular threat in the
San Pedro Valley due to the numerous bird species that depend on the San Pedro riparian corridor. The
Tueson Audubon Society in partnership with the Arizona Game and Fish Department have designated the
Lower San Pedro River as an Important Bird Area. highlighting the importance of this area for a variety
of bird species (Tucson Audubon Society 2012).

Table 2: Approximate land cover found within the Santa CatalinaRincon — Galiuro linkage design

Land Cover Class % of i.ihkage Desig‘nw

| Land Cover Group '

| Evergreen Forest Encinal (Oak Woodland) 0.5%
Evergreen Forest Pinyon-Juniper Woodland » e 0.2%
Grasslands-Herbaceous Semi-Desert Grassland and Steppe o N 0.8%
Scrub-Shrub Chaparral B : 0.1%
Scrub-Shrub Creosotebush. Mixed Desert and Thorn Scrub ' 0.4%
Scrub-Shrub Creosotebush-White Bursage Desert Scrub 9.6%
Scrub-Shrub Desert Scrub (misc) o 1.7%
Scrub-Shrub Mesquite Upland Scrub 4.2%
Scrub-Shrub Paloverde-Mixed Cacti Desert Scrub - 64.5%
Woody Wetland Riparian Mesquite Bosque 1A%
Woody Wetland Riparian Woodland and Shrubland o ‘ 4.7%
Barren Lands Barren Lands. Non-specific ’ e o 21%
Barren Lands Bedrock Cliff and Outcrop o 0.2%
Barren Lands Wash o e o 2 T7%
Developed and Agriculture Agriculture ' . ] o 5.2%
Developed and Agriculture Developed. Mediwmn - High Intensity N 0.7%
Developed and Agriculture Developed, Open Space - Low Intensity 4 1.3%

12
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Impacts of Stream and Riparian Impediments on Wildlife
Importance of Riparian Systems in the Southwest

Riparian systems are one of the rarest habitat types in North America. In the arid Southwest. about 80%
of all animnals use riparian resources and habitats at some life stage. and more than 50% of breeding birds
nest chiefly in riparian habitats (Krueper 1996). They are of particular value in lowlands (below 5.000
feet) as a source of direct sustenance for diverse animal species (Krueper 1993). For example. the San
Pedro River (see Figure 19 below). and entire San Pedro River Valley. has been called, “One of the last
great places...” by The Nature Conservancy (2012). and which also stated about the area’s biodiversity.
“The San Pedro River basin is home to 84 species of mammals. 14 species of fish, and 41 species of
reptiles and amphibians.” The Tucson Audubon Society. in partnership with the Arizona Game and Fish
Department, has highlighted the San Pedro Valley’s importance to birds. by designating it i their
Important Bird Area’s (IBA) program as the Lower San Pedro River IBA. The San Pedro River riparian
habitat is crucial for mumerous species of birds. including many that are federally listed as candidate.
threatened. or endangered. such as the western yellow-billed cuckoo and southwestern willow flycatcher
{Tucson Audubon Society 2012).

Stream Impediments in the Linkage Design

Most streams in Arizona have areas without surface water or riparian vegetation, and thus are naturally
fragmented from the perspective of many wildlife species. But nearly all riparian systems in the
Southwest also have been altered by lhuman activity (Stwomberg 2000) in ways that mcrease
fragmentation. Fortunately. the San Pedro River is one of the last undamuned rivers in the Southwest.
Unfortunately. development and active agriculture near the river. 1s lowering the water table, and parts of
the San Pedro River are no longer perennially flowing (The Nature Conservancy 2012). Oft-highway
vehicle use threatens the riparian vegetation established along the San Pedro River channel (Tucson
Audubon Society 2012).

For animals associated with streains or riparian areas. unpediments are presented by road crossings.
vegetation clearing. livestock grazing. invasion of non-native species. accumulation of trash and
pollutants 1n streambeds, famung i chamnels. and gravel minmg. Groundwater pumping. upland
development, water recharge basins, dams. and conerete structures to stabilize banks and channels change
natural flow regimes which negatively impacts riparnan systems. Increased runoff from urban
development not only scours native vegetation but can also create permanent flow or pools in areas that
were formerly ephemeral streams. Invasive species. such as bullfrogs and giant reed. displace native
species 111 some permanent waters.

Development increasingly threatens the San Pedro River within the linkage design. Protection of the river
and associated riparian areas and will ensure the utility of tlus corridor remains intact into the future.

Pima County Wildlife Connectivity Assessment: Detailed Linkages
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Meyerson 2002). Elimination of unnatural perennial surface pools can eradicate water-dependent
mvasives like bullfrogs, crayfish, and mosquitofish.

Where possible, protect or restore a continuous strip of native vegetation at least 200 m
wide along each side of the channel. Buffer strips can protect and improve water quality,
provide habitat and connectivity for a disproportionate number of species (compared to upland
areas), and provide numerous social benefits including improving quality of life for residents and
increasing nearby property values (Fisher and Fischenich 2000; Parkyn 2004: Lee et al. 2004).
Continuous corridors provide important wildlife connectivity but recommended widths to sustain
riparian plant and animal communities vary widely (from 30 to 500 m) (Wenger 1999; Fisher and
Fischemich 2000, Wenger and Fowler 2000; Environmental Law Institute 2003). At a nummuin.
buffers should capture the stream chamnel and the terrestrial landscape affected by flooding and
elevated water tables (Naiman et al. 1993). Buffers of sufficient width protect edge sensitive
species from negative impacts like predation and parasitism. We therefore recommend buffer
strips on each side of the channel at least 200 m wide measured perpendicular to the channel
starting from the annual high water mark.

Enforce existing regulations. We recommend aggressive enforcement of existing regulations
restricting dumping of soil, agricultural waste, and trash in streams, and of regulations restricting
farnung, gravel mining, and building in streams and floodplains. Restricted activities within the
buffer should include OHV use which disturbs soils. damages vegetation, and disrupts wildlife
(Webb and Wilshire 1983).

Figure 19: Riparian vegetation along the lower San Pedro River

30
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Impacts of Utility Infrastructure on Wildlife

The growing population in Arizona will also bring increased energy demands. The development of wind
and solar energy facilities. utility corridors. and other energy-related infrastructure may be considerable
over the next several decades. In 2012. the Bureau of Land Management and Department of Energy will
finalize a new policy framework for utility-scale (>20 megawatt) solar energy development on BLM
lands. which will govern and guide the future of this rapidly growing form of energy development across
millions of acres of land in the sun-rich state of Arizona. Concurrently, the Arizona BLM’s Restoration
Design Energy Project will delineate low-conflict zones across multiple land ownerships where utility and
sub-utility solar and wind development will be incentivized. A recently published review paper by the
United States Geological Survey (Lovich and Ennen 2011) concluded. “...it appears that insufficient
evidence is available to determine whether solar energy development. as it 1s envisioned for the desert
Southwest. is compatible with wildlife conservation”. While this study reveals a void of scientific studies
quantifying the effects of this relatively new form of energy development on wildlife. some of the known
primary impacts of this form of development (i.e. habitat conversion, fragmentation, and disturbance)
have been studied extensively elsewhere and have been shown to affect habitat quantity. quality. and
connectivity. The expansion of renewable energy development mn the West will also spur new
development and retrofit of energy transmission infrastructure. For example. the SunZia Southwest
Transmission Project. sponsored by numerous energy organizations. proposes to develop approximately
460 miles of two 500-kilovolt transmission lines from Arizona to New Mexico. The proposed right-of-
way corridors may be up to 1,000 feet wide (U.S. Bureau of Land Management 2009). A portion of this
proposed project runs through Pima County (AGFD 2012b).

Specifically, one of the proposed routes. and the U.S. Bureau of Land Management (BLM) preferred
alternative for the SunZia Southwest Transmission Project, travels through the San Pedro Valley and this
linkage design (see Figure 20 below). This proposed route threatens habitat connectivity for numerous
wildlife species here. particularly that of the many bird species which depend on the mature riparian
habitat along the San Pedro River (see Appendix D at the end of this report for a list of birds which have
element occurrence data within the linkage design as recorded by Arizona’s Heritage Data Management
System).

Existing utility infrastructure in the Linkage Design

Some small above ground utility lines were observed within the linkage design during field observations.
However. these transmission lines are much smaller in size than the SunZia two 500-kilovolt transmission
lines proposed for construction through this area. The current utility infrastructure that exists within the
linkage design may have little effect on the wildlife species that occur here. However. future large-scale
utility infrastructure projects, like the proposed SunZia Southwest Transmission Project. may have
numerous negative impacts on wildlife in the San Pedro Valley. Large-scale utility infrastructure projects
would threaten wildlife connectivity in this linkage. specifically for the numerous rare bird species that
use the area for reproduction (see Appendix D at the end of this report).

We provide the following reconumendations from the Arizona Game and Fish Department (2009a) as a
baseline for mitigating existing utility infrastructure. and the construction of utility mnfrastructure within
the linkage design. However, the construction of large-scale utility infrastructure. like that proposed by
the SunZia Southwest Transmission Project. may be devastating to the area’s wildlife, regardless of the
mitigation measures implemented.

Pima County Wildlife Connectivity Assessment: Detailed Linkages
Santa Catalina/Rincon — Galiuro Linkage Design




Page 46 of the PDF

Recommendations and Guidelines for Mitigating Utility Infrastructure

1y

2)

6)

7

To prevent avian collisions and electrocutions, bury all connecting power lines associated
with the solar development, unless burial of the lines would result in greater impacts to biological
or archeological resources.

Follow existing disturbed areas during installation to minimize habitat alterations. In low
areas where the power line crosses drainages, the soil should be compacted to reduce the potential
for erosion.

Trenching and backfilling crews should be close together to minimize the amount of open
trenches at any given time.

Ideally, trenching should occur during the cooler months (October — March) when wildlife are
less active. However, there may be exceptions (e.g. critical wintering areas) that need to be
assessed on a site-specific basis.

Avoid leaving trenches open overnight as they can be effective traps for wildlife. Where
trenches cannot be back-filled immediately, escape ramps should be constructed at least every 45
meters. Escape ramps can be short lateral trenches or wooden planks sloping to the surface. The
slope should be less than 45 degrees (1:1).

Trenches that have been left open overnight should be inspected daily, prior to work
beginning, and any animals removed. Prior to backfilling, the trenches should be inspected and
any animals removed. A monitoring schedule should be developed for each segment of the
underground power line installation to ensure minimizing potential impacts to wildlife.

All above-ground lines, transformers, or conductors should fully comply with the Avian
Power Line Interaction Committee (APLIC) 2006 Standards to prevent avian fatality.
including use of various bird deterrents and avian protection devices. These are available online:
http://www.aplic.org/uploads/files/2643/SuggestedPractices2006(LR-2).pdf.

Vaage | gopm s s

L

Figure 20: Artist rendition of the estimated crossing location of the SunZia Southwest Transmission Project across
the San Pedro River in the southern portion of the Santa Catalina/Rincon — Galiuro linkage design (Photo:
Courtesy Norm Meader, Cascabel Working Group)
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commnwmities and agriculture (Ffolliott et al. 2004). In a few limited areas along the lower
San Pedro River agriculture operations have modified immediately adjacent floodplains
and constrained the river channel: in the past century this was more extensive. and many
of these areas are now supporting shrub-tree mesquite thickets (Oleksyszyn 2001,
Stromberg 2009b).

Upland communities of Sonoran desert scrub and shrub-mixed Sonoran semi-desert
grassland and chaparral are threatened by habitat fragmentation. such as by new
infrastructure projects and associated vegetation clearing (e.g.. a proposed energy
transmission line project. the SunZia Southwest Transmission Project). and by new roads
and housing development {e.g.. recent expansive housing development immediately to
the west of the watershed). These latter threats can have landscape-levels effects. such as
increased watershed erosion levels. the spread of invasive species. impaired landscape
connectivity. and loss of climate-adaptation potential for species through disruption of
local or regional movement opportunities.

Climate change. observed by increased aunual temperatures of +1.4° F for the upper and
lower San Pedro from 1951-2006 (Robles and Enquist 2010). is exacerbating drought
conditions from 1996 to present (Richter 2008. ADWR 2013). On-going drought may
further limit perennial water reaches and shallow groundwater zones supportive of
riparian gallery forests. impact springs and seeps. and stress range conditions throughout
the uplands. Riparian corridors can provide the major connectivity linkages of an
ecosystem. They provide enhanced cover. shelter. forage and prey resources for
dispersing individuals of species within a meta-population structure (Hilty et al. 2006).
These same characteristics also allow species to adapt to changing climate by facilitating
movement to suitable new habitat conditions or to more restricted climate refugia sites
(Beier 2012). Additionally. continuous undisturbed landscape gradients. from valley
lowlands to montane highlands. provide diverse physical environments (i.e.. “land facets”
-suites of geology. soils. and topography) that can promote evolutionary adaptation
through a period of climate change (Beier and Brost 2010). Employing an ecosystem
resilience adaptation approach is a favored climate adaptation strategy for biodiversity
conservation (Morecroft et al. 2012). “Resilience™ is defined by the ability of an
ecological system to absorb disturbances while retaining the same basic structure and
ways of functioning. the capacity for self-organization. and the capacity to adapt to stress
and change (IPCC 2007).

1.3 Conservation in the lower San Pedro Watershed

Within the lower San Pedro watershed stakeholders have diverse conservation interests
and place value on a large spectrum of the watershed’s natural resources. Land and
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Based on these results, and continued networking over the study period, I assembled 15
GIS layers representing landscape-grounded conservation values for conservation
value/target analysis, plus an additional 11 digital datasets for landscape analysis and

climate adaptation modeling (Table 1).

Table 1. GIS spatial data layers and tools used in mn landscape conservation prioritization
within the lower San Pedro watershed, Arizona.

Data Lavers

Source (time period)

Upland

Grasslands - Apacherian-Chihuahuan Semi-Desert
Grassland

Upland Sonoran Desert - Sonoran Paloverde-Mixed
Cacti Desert Scrub

Riparian

NatureServe Terrestrial Eco-communities (2002)

NatureServe Terrestrial Eco-communities (2002)

Surface Water - Perennial Reaches (length)
Cottonwood/Willow (patches)
Sycamore/Cottonwood (patches)

Mesquite Bosque (= Sm)

Valley Grasslands- Apacherian-Chihuahuan Semi-
Desert Grassland (>99.9% this type. Bourelona
sp./Muhlenbergi sp. and many other grass sp.).
Chihuahuan Loamy Plains Desert Grassland (Tobosa
grass domimated), Chilmahuan-Sonoran Desert
Bottomland and Swale Grassland (sacaton
dominated)

Riparian Species

TNC Freshwater Assessment, TNC of AZ (2010)
Digitized (SRP Imagery 2013, 0.61m res.)
Digitized (SRP Imagery 2013. 0.61m res.)
Digitized (SRP Imagery 2013, 0.61m res.)
NatureServe Terrestrial Eco-communities (2002)

Fish Habitat- Endangered Fish Habitat (as a percent
of perennial water length by riparian reaches): Gila
chub (Gila intermedia), Spikedace (Meda fillgida).
and Loach minnow (Ziaroga cobitis)

Fish Habitat- All native fish (as a single coverage):
loach minnow (Tiaroga cobitis). Spikedace (Meda
Sulgida), Roundtail chub (Gila robusta), Gila chub
(Gila intermedia). Speckled dace (Rhinictivs
osculus), longfin dace (4gosia chrvsogaster), Desert
sucker (Carostomus clarki), and Sonora sucker
(Catostomus insignis)

Southwestern Willow Fiycatcher (Empidonax traillii
extinis)

Yellow-billed Cuckoo (Coccyzus americanus)

Gray Hawk (Bureo nitidus). Common Black-Hawk
(Buteogallus anihracinus)

Bird Habitat (comprehensive of various community
and habitat types). Designated Lower San Pedro
(Global) Important Bird Area, 2008

American Beaver (Castor canadensis)

AZGFD Heritage Program (Sep. 2013. dates 1976-
2010)
TNC Freshwater Assessment. TNC of AZ (2010)

AZGFD Heritage Program (Sep. 2013. dates 1976-
2010)

U.S. Fish and Wildlife Service (2005-2010)

Tucson Audubon Society, IBA Program (2013)
Bureau of Reclamation (2011, 2013)

Tucson Audubon Society, IBA Program (2009.
2011)

U.S. Geological Survey (2010, 2011)

Tucson Audubon Society. IBA Program (2013)

TNC of Arizona (2013)
This study (2013)
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Data Lavers

Source (time period)

Coats (Vasus nasua)

Landscape Analysis

Tucson Audubon Society. IBA Program (2012,
2013)
This study 2013

Hydrological Unit Codes (8: watershed and 12s:sub-
basins)- HUC 12s used for Upland Analysis Units
and Riparian Analysis Unit mapping

Aerial Imagery. San Pedro River (mainstem, 2ft.
res.)

Aerial Imagery. Counties of: Cochise. Pima, Pinal.
and Graham

Holocene River Alluvium- used for Riparian
Analysis Unit mapping

Digital Elevation Model- used for HLI. TRI. and
Elevation Range

Heat Load Index (HLI)- used in Climate Adaptation
Modeling

Topographic Variabihity- Topographic Roughness
Index (TRI). used in Climate Adaptation modeling
Elevation Range (max)- used in Climate Adaptation
modeling

Springs- Springs & Seeps- used in Climate
Adaptation modeling

Surface Water- Perenmal Reaches (riparian, climate
adaptation model, and bird & fish group analyses)
Southeast Arizona Protected Lands

Landscape Analysis Tools

U.S. Geological Survey (2013)

Salt River Project (2013)

National Agriculture Inventory Project, NAIP.
1.0m res. (2013)
Cook et al. 2009

U.S. Geological Survey (2013)

U.S. Geological Survey (2013)

Evans etal 2013 (Feb. 2013)

U.S. Geological Survey (2013)

Evans et al 2013 (Feb. 2013)

U.S. Geological Survey (2013)
Arc-GIS Tools

National Hydrological Database (2004)

TNC Freshwater Assessment. TNC of AZ (2010)

TNC of AZ (2013)

Arc-GIS 10.2.1 Spatial Analyst Ext.
Geomorphometric and Gradient Metncs Toolbox

ESRL Redlands. CA (2014)
Evans et al. 2013 (Feb. 2013)

3.3 Spatial Analysis Units

In order to conduct a spatial conservation prioritization analysis of the watershed. I

divided the landscape into uplands and riparian corridors. 1 did this because certain

ecological processes that influence eco-community development are different between

the uplands and riparian corridors (e.g.. overall greater plant species dependence on

groundwater interaction within the riparian corridor). Management and conservation

options are also likely to be different based on these geographic divisions. Uplands are

the region above the mapped floodplain boundaries of selected riparian corridors (see

below). thus spanning in elevation from Sonoran desert-serub. through chaparral. encinal

woodlands. and pine oak. to mixed conifer communities among the included
mountainous regions of the watershed. Riparian corridors included the floodplains of the
San Pedro River and major tributaries (i.e.. Aravaipa. Hot Springs. Bass. Paige.
Buchman. Redfield. Edgar. Copper. Putnam Camp Grant. and Turkey).
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I designed analysis units based on sub-basin watersheds of the larger lower San Pedro
watershed in order to capture ecological hydrological processes common to distinct
geographical areas (based on recommendations of Moilanen et al. 2009). These sub-
basins defined both upland and riparian reach analysis units (reaches based on
contributing sub-basin watersheds). I used the U.S. Geological Survey Hydrological Unit
Code 12 sub-basins for my watershed and riparian reach divisions (Figure 2: upland sub-
basins. n= 65: Figure 3: riparian reaches. n=42). These sub-basins best encompass key
hydrological and ecological processes important to ecosystem function within both
divisions. For the uplands. these processes are likely to include similar rainwater
infiltration and collection. soil development. vegetation growth. and fire-fuel
characteristics. For riparian reaches. these processes are likely to include similar upslope
contributing precipitation run-off profile. groundwater sub-flow and surface flow
hydrological input. flood disturbance regime. and flood plain development
characteristics. I included watershed sub-basins that narrowly intersected with the San
Pedro River or Aravaipa Creek. but did not encompass a reach of river. in the adjacent
downstream riparian reach. For some tributaries. lower reaches were delineated from
upper reaches. as determined by breaks in consistent geomorphology and hydrology.
Additionally I digitized the lateral floodplain extent of riparian reaches by use of a
background GIS layer of the Holocene alluvium along the San Pedro River. Aravaipa
Creek. and lower portions of tributaries (Cook et al. 2009). and used riparian vegetation
extent in the upper tributaries.
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Riparian Reach Analysis Units, L. San Pedro Watershed, Arizona

Riparian Reaches
LSP Watershed
Riparian Reach Name
1 Redrock Reach
2 Palomas Reach
3 Swera Blanca Reach
4 Roble Reach
S Agua Reach
6 Marknam Reach
7 Rhodes Reach
8 YLE Raach
9 Whitiosk Reach
10 Big Feach
11 Muiderry Reacn
12 Mammoth Reach
13 Zapaa Reach
14 Cooks Reach
15 Eskininzin Reach
16 Swingle Reach
17 Lower Camco Reach
18 Upper Carrico Reach
[Z273 19 Lower Hoty Joo Reach
20 Upper Holy Joe Reach
[T7] 21 Parsons Reach
22 Swwe Reacn
23 Kioneyke Reach
24 Buford Reach
25 Kennady Falis Reach
26 President Reach
27 Durkee Reach
28 Lower Lower Mot Spangs Reach
[[] 29 Upper Lower Hat Spangs Reach
30 Lower Redfeid Roach
7] 31 Upper Redfiext Reach
[[7] 32 upper Edgar Reach
33 Lower Eogar Reach
34 Lower Buehmar Reach
[7] 35 Upper Bushmar Reach
36 Lower Paige Reach
2] 37 Upper Paige Reach

41 Turkey Roach 0 -] 10
42 Bass Reach L

38 Putnem Reach
[[7] 39 Lower Camp Grart Reach
40 Copper Reach

Figure 3. Riparian reach analysis units. in lower San Pedro watershed, Arizona.
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3.4 Translation of Survey Responses to Conservation Targets

Based on results of the conservation values survey. I divided the responses into “uplands™
and “riparian corridors” categories. I interpreted responses as fitting mto landscape-
grounded “conservation targets” (based on conservation values): of which many
corresponded to available GIS spatial datasets. For example the expressed importance of
surface water to biodiversity in riparian corridors was best represented by a perennial
water distribution data layer in Arizona available through The Nature Conservancy of
Arizona, circa 2009 (TNC AZ 2010). I was able to obtain GIS data layvers for most of the
comunonly cited conservation values for both the upland and riparian corridor swrvey
responses. Certain ecological and hydrological data lavers were created through GIS
digitizing or analyses (see Appendix C for details).

For certain spatially identifiable conservation values. there were no comprehensive GIS
data layers available for the watershed (e.g.. Uplands: soil type diversity. Riparian
Comidors: groundwater) and for less frequently cited conservation values I chose not to
conduct new GIS analyses to generate new data layers. Certain conservation values that
were cited by survey respondents (e.g.. upland/lowland springs. topographic variability.
and elevation gradient), were already (prior to the survey) incorporated into the climate
change adaptation modeling, and thus these values were captured in this assessment.

3.5 GIS Spatial Analysis
3.5.1 Conservation Targets

The survey results (from a very small sample of stakeholders) provided a guide to the
conservation values of individual stakeholder groups and overall (all-groups) values,
based on percentage response values by group and value percentage totals for all groups.
The final selection of conservation targets was made by this researcher. In making this
decision I based it on the survey’s conservation values tofals for the three stakeholder
groups. I noted that water and the natural vegetation communities cited by respondents.
best corresponded to GIS spatial data layers that could be readily obtained for perennial
waters and land cover vegetation. or could be practically created (i.e. conununities could
be digitized) within the time constramts of this project. Additionally, a goal of this
assessment was to meet the biodiversity conservation interests of the USFWS (as well as
the stakeholder groups’). and the species of interest to this agency (i.e.. the conservation
of riparian-dependent birds and mammals, and aquatic habitat dependent
native/endangered fish) could best be captured comprehensively by focusing on a

perennial waters and vegetation eco-community conservation target approach. Thus. [
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chose for analysis the natural eco-community types commonly cited by the stakeholder
groups as conservation targets.

I conducted GIS analysis to present the spatial distribution and quantities (ranked) of
conservation targets, in both the upland analysis units and the riparian corridor analysis
units (see Appendix D for details). Evaluation of conservation targets for spatial
conservation prioritization (i.e.. by areal extent. percent. and length) considered the
highest statistical tiers. 1.e.. tier 1 for the upland sub-basins and tiers 1 and 2 in the
riparian reaches using Natural Breaks-Jenks (Jenks 1967). Conservation targets within
riparian reaches were more skewed towards high values in a select few reaches. thus
indicating the need to evaluate the second tier division as well. Riparian connectivity
considerations also indicated the need to spatially prioritize more reaches for mclusion in
the watershed conservation design.

Natural Breaks-Jenks 1s a statistical clustering method which optunizes categorization of
values mto classes or tiers: as such it minimizes the variances within tiers and maximizes
the variance among tiers (Jenks 1967). Typically higher values were of higher
conservation value: hence tier 1 and 2 levels. I consistently used five Natural Breaks-
Jenks classes/tiers in all my analyses (therefore quantity values for tiers vary). Natural
Break-Jenks allows for comparability among resources analyzed when the measurement
method of quantity varies. Additionally. re-coding Natural Break-Jenks organized data,
into a consistent range of values (e.g., 1-5) is facilitated by this statistical method,
allowing for the summation of combined target values. Thus, this statistic allowed me to
analyze individual and combined conservation targets most efficiently (Table 2).

In order to comprehensively evaluate conservation values for spatial conservation focus
among riparian reaches, I weighted landscape elements by the corresponding
conservation value survey responses. and then combined them. I first re-coded the actual
values from the landscape element analyses for the riparian reaches mto classes of 1-5
(from Natural Breaks-Jenks). independently. with five being the highest class (quantity)
of the element within riparian reaches. I applied weights from the survey results (the
percentage value from the swrvey results. range 0-1), and then summed these landscape
elements values by riparian reach (results range 0-8.0). This allowed there to be a higher
score value corresponding to higher conservation value (subsequently tier 1 and 2 levels).
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Table 2. Conservation targets analyzed for spatial conservation prioritization within the
lower San Pedro watershed, Arizona.

Zone/GIS Layer Year of GIS layer  Map Unit Quantity
measured
Upland Sub-basin
Grasslands 2002 30m pixel percent
Upland Sonoran 2002 30m pixel percent
Desert
Riparian Reach
Perennial Water 2009 line (perennial) length
Cottonwood/Willow 2013 patch area
(c/w)
Sycamore/Cottonwood 2013 patch area
(sic)
Valley Grasslands 2002 30m pixel area
(ve)
Mesquite Bosque 2013 polygon patch area
(mb) ’
SW Willow 2013 line (perennial) and Recode*. then sum
Flycatcher/Yellow- patch (c/w + sic +
billed Cuckoo/Gray mb)
Hawk Habitat
Common Black-Hawk 2013 line (perennial, length
Habitat tributaries only)
Endangered Fish 1976-2010 patch and buffered  percent
Habitat (perennial water line (End. fish +
2009) perennial)
Conservation Valie 2002 (grasslands).  30m pixel (vg) Recode. apply

Survey (combo**):
Conservation groups.
Nat. Resource Profs..
Ranchers & Farmers.
“all-groups”

2009 (per. water).
2013 (c¢/w. s/c. mb)

length (per. water)
patch (¢'w. s/c.
mb)

Weights***_ then
sum

*Recode: Individual landscape element analysis quantity by Natural Breaks-Jenks (5 classes). recoded
correspondingly to 0-5 (5 highest).
**Combo: Combination of the most comunonly reported landscape elements of conservation importance
from survey.
**¥Weights: Determnined from percentage response for landscape elements by groups and using “all-
groups” in total from survey.
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3.5.2 Climate Adaptation Model

I evaluated the entire watershed again by HUC12 sub-basins. including riparian corridors.
for climate adaptation value to biodiversity following a conservation approach for
ecosystem resilience. This analysis was based on a synthesis and simplification of
proposed climate adaptation strategies for biodiversity conservation with climate change
(Heller and Zavaleta 2009, Hodgson et al. 2009, Mawdsley et al. 2009, Anderson and
Ferree 2010, Bier and Brost 2010. Bier 2012, and Morecroft et al. 2012). It was also
based on a generalized hotter and drier scenario for the Southwest region within the
United States. i.e.. continued warming. variable summer monsoon, increased
precipitation intensity. and drier winters (Overpeck and Udall 2010).

The USFWS also desired a climate adaptation approach be incorporated into a landscape
conservation design developed through this ecosystem assessment. Again. availability
geospatial data and practical development geospatial data through analysis. along with
the application of climate adaptation biodiversity conservation theory. drove the selection
and analysis of this data.

My approach was to prioritize particular landscape features supportive of maintaining
biodiversity. and then select for landscape connectivity (e.g.. along mountain ranges and
cross-valley spanning low to high elevation). thus maximizing adaptive capacity locally
and broad-scale. I performed GIS analyses on five landscape variables: heat load index.
topographic roughness index. spring abundance (percentage of all springs in the
watershed). elevation range (maximum). and perennial water distribution. and I assessed
spatial patterns of landscape connectivity, particularly involving water (see Appendix E
for details). I developed a six-step rule set for landscape prioritization. focused on
selecting the top tiers of landscape features through statistical analysis Natural Breaks-
Jenks (Table 3).
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Table 3. Six-step rule set for landscape prioritization to develop climate change
adaptation model used for lower San Pedro watershed. Arizona. Selection for inclusion
in the model is based on characteristics of sub-basin watersheds (HUC 12) (steps 1-5) and

riparian reaches (step 6).

Step Landscape
Features/Factors

Measurement

Tier Selection*

Step Action

1 Heat Load Index (HLI) or
Topographic Roughness

Index (TRI)
2 Spring Abundance (SA)
Elevation Range (ER)
3 Perennial Waters
4 Comnectivity
N Cross-valley Connection
6 Valley Bottom Perennial

Reaches

HLI: lower value
pixels = 2 std.
dev.

TRI: mean

SA: percent of
watershed

ER: maximum
Presence m sub-
basin (= 2km)

Spatial adjacency

between HLI-
TRI “pams”.
facilitating cross-
valley or
mountain ridge
connectivity
Spatial
connectivity to
previously
selected sub-
basins:
(HLI+TRI+SA or
HLI+TRI+ER)
Presence m
valley bottom
riparian reaches

Tiers 1 & 2
(both features)

SA: Ters 1 &2
ER: Tier 1

na**

na

n/a

na

Select sub-
basins, 1.e..
“HLI-TRI”

Retam from
selected HLI-
TRI sub-basins
Retam from
selected HLI-
TRI sub-basins
Retam from
selected HLI-
TRI sub-basins

Add sub-basins

Add riparian
reaches
(portions with
perenntial
water)

*Natwnal Break-Jenks (5 tiers).
**Not applicable.

3.5.3 Counservation Gap Analysis

1 evaluated the high priority riparian reaches, both priority riparian reaches from

combined conservation targets analysis and climate adaptation model additions. for

current protection/conservation managenient status (e.g. conservation easenients.

ownership status by conservation organization or public agency-county. state. or federal)
(TNC of Arizona Protected Area Layer 2013). I conducted a protection/management gap

36
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analysis to determine priority riparian reaches with less than or equal to 20%
conservation protection/management (Scott et al. 1987, Scott and Schipper 2006). The
conservation gap analysis assessed the top two tiers from the combined conservation
rarget reach analvsis and the additional c/imatre reachies. to assess the conservation
coverage (i.e.. the land within conservation/protection legal status) of priority riparian
reaches and more broadly the conservation of riparian corridors.

3.5.4 Species Mapping

I mapped the spatial distribution of select riparian-associated and aquatic species that
USFWS and surveyed respondents viewed as critical/important to conserve m this
watershed. Watershed-wide distribution survey information for individual bird and
mamimal riparian-associated species were lacking and habitat models (based on available
vegetation classifications) for these species were found msufficient for this watershed.
Therefore. species distributions (where survey records occur), were used as a check on
the conservation design proposed in this study. assessing the potential riparian‘aquatic
habitat quality for the species, and as an ecological indicator of an area’s broader
biodiversity conservation value (Table 4).
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Table 4. Species evaluated for distribution for ecological evaluation of riparian reach
priorities within conservation design for the lower San Pedro watershed. Arizona.

Species Status Ecological

Birds*

Southwestern willow Endangered Riparian -perennial with dense
flycatcher understory vegetation
(Empidonax traillii extimis)

Western yellow-billed Candidate Riparian -multi-tiered forests
cuckoo

(Cocevzus americanus)

Gray hawk wa Riparian -with adjacent tall
(Buteo nitidus) stature mesquite bosque
Conumon biack-hawk n‘a Riparian -perennial with pools
(Bureogallus anthracinus)

Mammals**

American beaver na Aquatic/Riparian-
(Casror canadensis) cottonwood/willow

(keystone species: creating
ponded water/marshes)

Coati na Riparian -perennial
(Nasus nasua)

M***

Gila chub Endangered Aquatic -pools of smaller
(Gila intermedic) streams

Spikedace Endangered Aquatic -shallow riffles (sand.
(Meda fulgida) gravel. substrates)
Loach mmnow Endangered Aquatic -shallow ritfles. swift
(Tiaroga cobitis) water (cobble substrate)

*Corman and Wise-Gervais 2005
**Pers. obs. 2012-2013
*FISFWS Southwest Region. Arizona Ecological Services Field Office. General Species Information.

3.5.5 Couservation Design

A final proposed conservation design considered: 1) climate adaptation priority sub-
basin watersheds and riparian reaches by a rule set, 2} riparian reaches evaluated by
multiple data layers combined (weighted by survey results) and individual data layers. 3)
upland sub-basins with the highest proportion of eco-community types (conservation
survey result informed). 4) a review of the conservation coverage gap status of riparian
reaches. 5) select species occurrence (field survey result informed). where available. and

6) underlying land use and current settlement pattern assessed by aerial imagery.
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3.6 Implementation Assessiment

Based on the completed conservation design. conservation implementation organizations
were asked for suggestions on the most practical and implementable conservation actions
and strategies, particularly considering land ownership and jurisdictions. This assessment
was conducted by either personally meeting with implementing organizations or by an
email survey. Organizations were provided with a brief summary of the conservation
assessment, how the design was derived. and maps showing high conservation focus
areas and landscape connections in the watershed. Results were synthesized
comprehensively into favored conservation actions/strategies. A table matrix was
constructed to subjectively evaluate these actions/strategies” conservation influence (if
implemented) on natural resources of high unportance to stakeholder groups. which were
synthesized from community networking. Conservation influence relates to
enhancement/restoration of the resounrce or long-term conservation of the resource from
development or degradation from a variety of stressors.

39
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vegetation and regional wildlife populations (including threatened and endangered
species) along the San Pedro River. Conservationists cite the primary threats as the
potential for new housing development, and mcreased agriculture demand occurring with
on-going drought.

Native riparian vegetation needs groundwater at accessible root depth for establishment.
persistence. and to develop to their potential size and structure. Fremont cottonwoods
need groundwater less than 2.6m (8.5 ft.) from the surface and annual fluctuations less
than 0.5m (1.6 ft.) (Lite and Stromberg 2005). Mature tall stature velvet mesquite. in
order to form bosques most beneficial to wildlife, i.e.. those 5.0m (16.4 ft.) and greater in
height (canopy dominants at 12m) and with a mostly closed canopy, need groundwater at
depths 2 to 10m (7-33 ft.) and up to 13.5m. to develop to this height/structure potential
(Stromberg 1993, Stromberg et al. 1993, Scott et al. 2006). Sacaton grass (a facultative
riparian grassland community) begins to lose access to groundwater at 3m and
completely by 4m. but can survive from rainfall when precipitation is sufficient (Scott et
al. 2006. Stromberg et al. 2009b). Groundwater discharging to the riverbed surface in
arid watersheds. such as the San Pedro River. results i perennial or seasonal perennial
reaches of surface water flow (Stromberg et al. 2009a). Surface water flow is responsible
for additional biodiversity potential in its support of aquatic niche space. water provision
for species. and wncreased trophic food webs within communities (Stromberg and
Tellman 2009).

Major Threat: Urban:suburban development and associated high groundwater water
usage.

Secondary Threat: Long-term drought, particularly coupled with increased pumping by
current users in the watershed fe.g., increased agricultural requirements). Placement of
new wells close to perennial reaches.

4.2.2 Landscape Integrity/Connectivity

Landscape mtegrity and connectivity is of high value to Conservation groups and Natural
resource professionals. Wildlife connectivity among mountain ranges, and facilitating a
meta-population structure is a concern for both these groups (e.g., black bears. Ursus
americanus, mountain lious. Pruna coricolor. coati. Nasua nasua. potentially big horn
sheep. Ovis canadensis. and others). Additionally. Professionals cite landscape
connectivity, especially extending over undisturbed elevation gradients, as an important
landscape characteristic for species adapting through movement to changing climate
conditions. Conservation groups are very concerned about mfrastructure projects that

impact landscape integrity over a wide swath (e.g.. a proposed large-scale transmission
line): as well as new roads and development, and the potential pathways for mmvasive
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plant species mtroduction. Ranchers and farmers would also like to maintain un-
fragmented landscape and prevent major mfrastructure projects that do not serve the
human communities. as this could negatively impact the natural resource base of the
watershed (e.g.. impact grazing lease lands).

Many wildlife populations are structured in meta-populations that require individuals to
pertodically disperse to find new mates, enhance sub-population genetic diversity and
demographics. and (re)colonize areas (Hilty et al. 2006, Gregory and Beier 2014). Some
wildlife populations require movement for annual migrations. and these mostly occur
seasonally in response to changes i food availability and/or reproductive opportunities
(Hilty et al. 2006). Lastly, species are expected to find landscape linkages essential for
adapting to changing climate conditions (Heller and Zavaleta 2009. Mawdsley et al.
2009. Beter 2012. Chester et al. 2012, Groves et al. 2012, Hilty et al. 2012). This
expectation is evidenced in the Paleo-ecological historic record as species moved in
response to the changing climate conditions of the last glacial maximum period (Dawson
etal 2011).

Major Threat: New infrastructure (e.g., transmission lines and service roads) in the
uplands.

Secondary Threat: Current mining and future mining (expansion), and associated service
roads. New large-scale residential development projects. Higlnwvayv development and.or
new secondary road developmient.

4.2.3 Floodplam Integrity/Connectivity

Natural resource professionals and Conservation groups again both emphasized
floodplain mntegrity/connectivity as an important component to a healthy functioning
ecosystem. Both groups extend this value to encompass both the mainstem of the San
Pedro and its major tributaries (particularly lower reaches). Natural resource
professionals promoted the conservation of sufficient active floodplain space for channel
movement, floodplain development. and overbank flooding. Professionals promoted the
idea that the river needs to continue to meander. unconstrained by levees or bank
protection. for ecological function (vegetation dynamics) and ecosystem benefits (flood
amelioration. floodplain groundwater recharge). Additionally. they called for the
restoration of floodplam space for channel hydraulics where needed. Active restoration
of desired channel characteristics was cited as an option to be explored. Conservationists
emphasized the importance of ensuring the undeveloped character of riparian corridors
for wildlife habitat and movement. Off-road vehicle (all-terrain vehicle) control through
floodplains was also cited as a key issue by Conservationists. Ranchers and farmers also
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Table 5. Conservation focal areas identified by a stakeholder-based “all-groups” spatial
analysis of weighted and combined conservation targets within the lower San Pedro
watershed. Arizona.

High Conservation Value Focal Areas Riparian Reaches*

Northern San Pedro Swingle. Eskiminzin. Cooks. Zapata
Aravaipa Region Lower Holy Joe. Parsons. Stowe

Middle San Pedro Big. Whitlock

Galiuro Canyons Upper Redfield. Upper-Lower Hot Springs
Lower-Middle San Pedro Roble

South San Pedro Palomas

*Names from corresponding HUC12 sub-basins (shortened).
4.4 Climate Change Adaptation Model

I conducted climate change adaptation modeling over the watershed’s sub-basins and
riparian reaches. The model used a six-step rule set, selecting landscape factors by sub-
basins and reaches. promoting biodiversity adaptation to climate change (warmer/drier
conditions) following a resilience strategy. This model yielded a landscape design
spanning the highlands of the Galiuro Mountains north through to the Aravaipa Canyon
region and northwest to the Santa Teresa Mountains. and included five cross-valley

One selected sub-basin with aerial imagery identified mining activity and high road
density. had to be replaced with a spatially close and similar characteristic alternative
sub-basin (1.e., Copper sub-basin replaced with Clark sub-basin).

' connections and four additional valley-to-range elevation gradient connections (Figure 9).

h
o
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Climate Adaptation Model Analysis

Heat Load Index "Refugia” (<2 s.d.)
Percentage by Sub-basin
01-11Tiers
B 12-26Ters
B 27 45 Teea
B 6 76 Ter2
B 7726 Ter
Topographic Roughness Index
Mean by Sub-basin
12-24Veer 35
//)25-29Ter 2
BB 30-34 Tier 1*
Spring & Seep Abundance
Percentage by Sub-basin of all Springs & Seeps in
0.3-33 Tiers 30
3.4-5.6 Tier 2 (stippled)
5.7 -9.5 Tier 1* (marsh symbol)
Elevation Range (Max)
Maximum by Sub-basin (meters)
4386 - 1379 3 Twers 2-5
RS 13794 - 1794 s Tier 1
e Porennial Flow (TNC AZ 2010)
Cross-Valley Sub-basin Connection Criteria

Name
Lower Hot Springs Canyon
Whitiock Wash-San Pedn River

Climate Adaptation Model: Sub-basin Conservation Priorities 0 5 10 20 km
Climate Adaptation Model: SPR Riparian Reach Conservation Priorities | IS e vl | ST |

Watershed

Figure 9. Climate adaptation model for biodiversity conservation developed from a 6-step rule
set focused on landscape-level ecosystem resilience for the lower San Pedro watershed. Arizona.
Background layer of Heat Load Index (< 2 std. dev. HLI). all tiers. is provided for context. See
Table 3 for the six-step rule set selecting sub-basins and reaches (* = tiers for these features were
used in the rule set). The yellow outlined sub-basins and reaches delineate the climate adaptation
model.
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Table 6. Conservation gap analysis of priority riparian reaches. Priority reaches were
determined from an “all-groups™ multiple conservation target analysis (based from
stakeholder groups’ conservation values) and a climate adaptation model (see text).
Priority reaches were assessed with a “conservation protection/management” spatial
layer. and a criteria of 20% or less spatial coverage in conservation land status. in order to
highlight high value areas with minimal conservation within the lower San Pedro
watershed. Arizona (reaches listed north to south).

“Conservation Gap” Criteria: Criteria: Total Present
Riparian Reaches™ “All-Groups” Climate Areaof  Conservation
combined Change Reach Coverage**
conservation Adaptation (Ha) (%)
targets Model
L. Carrico-Aravaipa Crk. X 606.9 10.8
U. Carrico-Aravaipa Crk. X 78.9 17.4
Putnam Wash X 62.6 4.0
Big-San Pedro R. X X 730.0 0.0
Whitlock-San Pedro R. X X 437.3 12.5
Lower Edgar Wash X 37.5 0.3
Lower Redfield Wash X 139.5 0.3
Upper Page Crk. X 70.3 0.0
Aguja (s. section)-San Pedro R. X 85.4 6.0

*Names from corresponding HUC12 sub-basins (shortened).
**Southeast Arizona protected area shapefile from The Nature Conservancy-Arizona Chapter. March 2013.

4.6 Conservation Design

I evaluated tier 1 sub-basins for semi-desert grassland extent (1.e., percent coverage)
across the watershed. Iincluded all six sub-basins in the conservation design. prioritized
as grassland conservation and management focal areas (Figure 11). I also evaluated tier 1
sub-basins for extent of Upland Sonoran Desert (focus: saguaros) across the watershed.
To reduce the selection of these tier 1 sub-basins (7). which covered a large portion of the
northern region of the watershed. I chose to set a strategic objective of selecting two sub-
basins for conservation focus that would provide a high quality large wildland block of
this eco-community type. I thus evaluated each tier 1 sub-basin by the percentage
Sonoran Desert within, and chose the sub-basin with the highest coverage and then
selected the next largest contiguous tier 1 sub-basin. I additionally checked for road
density in select sub-basins. which 1f found significant would have warranted a different
selection set. Two sub-basins in the Aravaipa uplands region. with Sonoran Desert
coverage of 54% and 41%. respectively. were 1dentified as conservation focal areas to be
included in the conservation design (i.e.. Carrico Springs sub-basin encompassing lower
Aravaipa Creek and contiguous Zapata Wash sub-basin) (Figure 11).
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Conservation Design, L. San Pedro Watershed

Conservation Design Components
Climate Adapt. Sub-basin Conservation Priorities

Climate Adapt. SPR Riparian Cons. Priorities

-

B Tier 1 Riparian Focal Areas
B Tier 2 Riparian Focal Areas

Upland: Sonoran Desert Focal Areas
55 upland: Semi-Desert Grassland Focal Areas +

Perennial Waters (TNC AZ 2010)

Figure 11. Conservation design encompassing climate adaptation model. riparian focal
areas (“all-group” analysis). and upland focal areas for Sonoran desert and semi-desert
grassland. for the lower San Pedro watershed. Arizona.
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Key components of the landscape conservation design for climate adaptation were the
San Pedro cross-valley sub-basin pairs (5) and the adaptation and “refugia” facilitating
landscape characteristics captured within the sub-basins of the high mountam ranges.
The highest priorities for connectivity conservation focus are the southernmost San Pedro
cross-valley sub-basin pair (Paige-Lower Hot Springs) and the two northern most
connections across the San Pedro valley (Peppersauce-Whitlock. and Alder/Stratton-
Kielberg). An additional high value landscape linkage 1s the riparian corridor connection
through the main tributary (Aravaipa) and into a smaller draimage system to the west of
the San Pedro with a perennial spring (Putnam). Three high range contiguous sub-basins
i the Galiuro Mountains (i.e.. Redfield, Rattlesnake. and Four Mile) have critical
landscape components: high topographic roughness. high spring/seep abundance, and
higher elevation. all landscape characteristics providing the potential for species
adaptation to climate change and to exploit micro-climate “refugia” conditions.

I selected the combined “all-group” high conservation value riparian reaches for
inclusion in the conservation design. The selection of this multiple stakeholder grouping
sets a priority conservation focus (with applied weights) towards perennial waters (i.e..
potential for perennial waters in a given vear), existing riparian gallery forest of 2013
(but also high groundwater availability). and to a lesser emphasis the proximal
occurrence of mesquite bosque and valley grassland. The above combined set also
captures high value reaches for riparian-associated birds and endangered fish (see
Appendix H. Figures 20-22). An overview map of the conservation design provides
additional context showing the widespread distribution of conservation value lands
throughout the watershed and diversity of landownership and jurisdiction (Figure 12).
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Overview of Conservation Design,
L. San Pedro Watershe

Conservation Design
@ Conservation Design Overview
Major Land Ownership
Bureau of Land Management
- Coronado National Forest
Private Land
- Saguaro National Park
- San Carlos Indian Res.
| State Trust Land
- Arizona Game & Fish
@8 Adizona State Parks

Pima County 2
Salt River Project +
8 The Nature Conservancy 0 5 10 20 km

-BureauofReclamation IR T T T O 1T |

Figure 12. An overview of all lands identified by geospatial analysis from a stakeholder-
based survey of conservation values, and a climate adaptation model. that are included in
the conservation design for the lower San Pedro watershed, Arizona. Various types of
land management and conservation strategies could be employed on these lands
depending ownership/jurisdiction.
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San Pedro Valley Reserve

Background

The 41,000 acre A-7 Ranch lies northeast of Tucson along
Redington Road, between the Catalina and Rincon Mountains
and the San Pedro River. The County acquired the ranch from
the City of Tucson in 2004. The City had purchased the ranch in
1999. Prior to the City’s purchase, the ranch was part of a larger
ranch totaling about 96,000 acres known as the Bellota Ranch,
which was owned and operated by the Riley-West Corporation
for 20 years. The A-7 portion of the Bellota Ranch was sold to
the City, while the Forest Service grazing permit was sold to
the owners of the Tanque Verde Guest Ranch. Approximately
3,700 acres were sold to The Nature Conservancy. The County’s
purchase included 65 acres in Cochise County, 471 acres under
conservation easement held by The Nature Conservancy, cattle,
equipment, buildings and water rights.

Historical and Cultural Resources

In the A-7 Ranch area, the Reeve Ruin site, dating to A.D.
1200-1450, is situated on the terrace overlooking the San Pedro
River. Reeve Ruin is defensively located above the San Pedro
‘oodplain and further protected by a series of walls. The site

ontains a central room block surrounded by two plazas that

are bounded by walls and lines of contiguous rooms. More
than thirty structures are present, including a possible kiva,
or Puebloan ceremonial room, within the central room block.

86

By 1450, archaeological evidence suggests that the valley was
largely abandoned. Apache speakers were driven out by Anglo
settlers in the 19th century whose ranches today hold the stories
of this historic landscape.

Biological Resources

The ranch is located in the lower San Pedro River Valley and
includes woodland vegetation communities at higher elevations,
semi-desert grasslands at lower elevations, and riparian habitat
along the canyon bottoms and the San Pedro River. In addition,
the property includes limestone outcrops, perennial and
intermittent streams, springs and shallow groundwater areas.
Populations of Priority Vulnerable Species such as long-fin dace,
lowland leopard frog, and Abert’s towhee, exist on the property
and provide suitable habitat for several other Priority Vulnerable
Species. The majority of the ranch lies within the Biological
Core of the Conservation Lands System, with a lesser amount
within the Multiple Use Management and Important Riparian
Area categories. The location of the property between the
Catalina, Rincon, and Galiuro Mountains, provides for a corridor
of open lands for wildlife movement back and forth between the
mountain ranges.

Management

This is the only ranch that the County operates itself with
County employees and owns the cattle herd. Pima County is
one of only a few county governments that has its own brand -
A7. The ranch is currently managed as a cow/calf operation to
help offset costs of maintaining the ranch, with a base herd of
approximately 300 head. This is about 40% of the allowed use
on the State Trust grazing lease lands. The ranch is maintained as
a working landscape while protecting and conserving biological
and ecological values of the lands. Management activity has
primarily focused on monitoring and maintaining a sustainable
grazing program while offering recreational use of the ranch by
the public. Significant work has been done to enhance the water
systems and water storage on the ranch to provide year-round
wildlife friendly water for wildlife while at the same time taking
pressure off natural springs.

Farm land on A-7 Ranch. Photo by John Sullivan.




Recreation

A-7 ranch offers a wealth of recreational activities. The
County has entered into a recreational access agreement
with Arizona Game and Fish Department to provide and
maintain designated routes to other public lands within and
adjacent to A-7 for recreational users. The ranch lands offer
camping, hiking, hunting, wildlife viewing, nature study, ATV/
Off Highway vehicle routes, biking, outdoor photography,
equestrian trails and access to outdoor open space. Because the
ranch is mostly Arizona State Trust lands, recreational users
are encouraged to follow all applicable rules, regulations and
necessary recreation permit requirements established by State
Land as well as those of Pima County Natural Resources, Parks
and Recreation (NRPR). Because of its location off Redington
Road, A-7 gets significant recreational visits on an annual basis
with most of the use in the fall through spring.

2 9
NRPR has been converting many old windmills and generator driven
water pump systems to solar. This unit helps bring year-round water to
over 56 square miles of the A-7 Ranch. Photo by John Sullivan.
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San Pedro Valley Reserve

Pinal County

=
I Riparian §
B Grassland 2
B Mountains S
1 Six Bar Ranch
2 A-7TRanch
Recreation |

The San Pedro Valley reserve offers.significant
recreational opportunities in close proximity to the
Tucson metropolitan area. Recreational activities . *
include hiking, biking, equestrian trail riding,
camping, bird watching, ATV/Off Road vehicle use,
hunting, outdoor photography, general nature study
and other outdoor endeavors. '

San Pedro River
This river flows north from Mexico to the Gila River and is
one of the last undammed large rivers in the Southwest.
According to The Nature Conservancy, the river in its
entirety (140 miles in length) supports habitat for about
350 bird species and stopover habitat for up to 4 miltion
birds migrating each year between North, Central and
South America.

Bu erfy at Six Bar Ranch. Photo by Brian Powell




Foundation online publication, “Archaeology
from Reel to Real, a Special Report,. July 10,
2010

Cultural and Archaeological Resources

The San Pedro River Valley was an important historical
crossroads of the Southwest from early prehistoric

times to the historic era when the 1540 Coronado
Expedition traveled through the San Pedro River corridor.
Archaeological sites in the river valley represent the
remains of human occupation from 13,000 years ago. The
Lehner Mammoth Kill Site in the upper San Pedro River
valley provides some of the first conclusive evidence of
human hunting of mammoths in North America. This is
also the site of the significant Reeve Ruin, located on the
terrace overlooking the San Pedro River, dating back to
A.D. 1200-1450

Bingham Cienega Natural Preserve

In 1989, the Pima County Regional Flood Control District
acquired 285 acres of land along the San Pedro River

to preserve a spring-fed marsh known as Bingham
Cienega. Because of the site’s remote location and
sensitive environment, the District entered into a long-
term agreement with The Nature Conservancy to manage
the property. Historically used for ranching and farming,
the fallow fields began to be restored by Conservancy
volunteers and marsh wettands, mesquite bosques

and riparian forests began to reclaim the land. The
Conservancy has also restored sacaton and other native
floodplain vegetation to the area.
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Natural Resources, Pima County, Arizona

The Environmental Planning Element calls for analysis, policies and strategies to address anticipated
effects of implementation of plan elements on natural resources. Policies and strategies under this
plan element are designed to have countywide applicability. Conservation actions are to be
encouraged, and protection of biological resources is considered an essential component of land-use
planning.

The Maeveen Marie Behan Conservation Lands System (CLS) is designed to protect biodiversity and
provide land use guidelines consistent with the conservation goal of the Sonoran Desert Conservation
Plan (SDCP).

The CLS identifies areas important to the conservation of our natural resources heritage and embodies
the biological goal of the SDCP which is to “ensure the long-term survival of the full spectrum of plants
and animals that are indigenous to Pima County through maintaining or improving the habitat
conditions and ecosystem functions necessary for their survival.”

Exhibits 3.4.1 and 3.4.2 show the Conservation Lands System for eastern and western Pima County
are located at the end of this section.

Goal 1: Conserve and protect natural resources

Policy 1:  CLS category designations and conservation guidelines apply to land uses and activities
undertaken by or under the jurisdiction of Pima County or Pima County Regional Flood
Control District (Flood Control District) as follows:
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a) Pima County and the Flood Control District will seek consistency with the CLS for
federal and state land-use decision plans and processes;

b) Application of CLS designations or guidelines shall not alter, modify, decrease or
limit existing and legal land uses, zoning, permitted activities, or management of
lands;

c) When applied to development of land subject to county or Flood Control District
authority, CLS designations and guidelines will be applied to:

1. New rezoning and specific plan requests;

2. Time extension requests for rezoning cases;

3. Requests for modifications or waivers of rezoning or specific plan
conditions, including substantial changes;

4, Requests for Comprehensive Plan amendments;
Type Il and Type 1l conditional use permit requests; and
Requests for waivers of subdivision platting requirement of a zoning
plan.

d) Implementation of these policies shall achieve the level of conservation
necessary to protect a site’s conservation values, preserve landscape integrity,
and provide for the movement of native fauna and pollination of native flora
across and through the landscape; and

e) Projects subject to these designations and guidelines will be evaluated against
the conservation guidelines for the CLS categories provided in conservation
guideline policies, where applicable, to determine their appropriateness.

Conservation Guidelines

Policy 2:  The Conservation Guideline for the associated CLS designation applies to the total
acreage of the site that lies within the boundaries of that designation:

a) If a CLS designation applies to a portion of a site, Conservation Guidelines for
that designation will apply only to that portion of the site affected by that
category;

b) For purposes of this policy, site is defined as a single lot or combination of
contiguous lots; and

c¢) Where more than one CLS categories overlap, the more protective Conservation
Guideline will apply to the affected portion.

Policy 3:  The following conservation guidelines apply to Important Riparian Areas:

a) Across the entirety of the CLS landscape, at least 95 percent of the total acreage
of lands within this designation shall be conserved in a natural or undisturbed
condition;
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‘ b} Every effort should be made to protect, restore and enhance the structure and
functions of Important Riparian Areas, including their hydrological,
geomorphological and biclogical functions;

¢) Areas within an Important Riparian Area that have been previously degraded or
otherwise compromised may be restored and/or enhanced;

d) Such restored and/or enhanced areas may contribute to achieving the 95
percent conservation guideline for Important Riparian Areas (IRA);

e) Restoration and/or enhancement of degraded IRA may become a condition or
requirement of approval of a comprehensive plan amendment and/or rezoning;
and

f)  On-site mitigation is preferable, however mitigation may be provided on-site,
off-site, or in combination.

Policy 41 The following conservation guidelines apply to Biological Core Management Areas:

a) Across the entirety of the CLS landscape, at least 80 percent of the total acreage
of lands within this designation shall be conserved as undisturbed natural open
space;

b) Land use and management focus on the preservation, restoration, and
enhancement of native biological communities including, but not limited to,

preserving the movement of native fauna and flora across and through the
landscape and promoting landscape integrity; and
‘ ¢} Projects subject to this policy and within this designation will yield four
conserved acres (mitigation) for each acre to be developed:

1. Mitigation acres may be provided on-site, off-site, or in combination;

2. The preference is for the mitigation acres to be within Biological Core
Management Area or Habitat Protection Priority Areas;

3. For purposes of this policy, Habitat Protection Priority Areas are those
areas referenced and mapped as part of the 2004 Conservation Bond |
Program or subsequent conservation bond programs; |

4. The 4.1 mitigation ratio will be calculated according to the extent of
impacts to the total surface area of that portion of any parcel
designated as Biological Core Management Areas;

5. Development shall be configured in the least sensitive portion(s) of the
property;

6. On-site mitigation area(s) of undisturbed natural open space will be
configured to maximize conservation values and preserve the
movement of native fauna and pollination of native flora across and
through the landscape; and

7. A Transfer of Development Rights (TDR) may be used in order to secure
mitigation lands.
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Policy 5:  The following conservation guidelines apply to Scientific Research Areas: '
a) Scientific Research Areas should continue to be managed for the purpose of
scientific research on the environment and natural resources;
b) Scientific research activities should minimize any long-lasting impacts that may
affect adjacent or nearby CLS lands; and
¢) Any land-use changes subject to Pima County jurisdiction should achieve the
conservation goals of the underlying CLS category.

Policy 6:  The following conservation guidelines apply to Multiple Use Management Areas:

a) Across the entirety of the CLS landscape at least 66 % percent of the total
acreage of lands within this designation shall be conserved as undisturbed
natural open space;

b) Land use and management goals within these areas focus on balancing land
uses with conservation, restoration, and enhancement of native biological
communities and must:

1. Facilitate the movement of native fauna and pollination of native flora
across and through the landscape; v
2. Maximize retention of on-site conservation values; and
3. Promote landscape integrity.
c) Projects subject to this policy within this designation will yield two conserved

{mitigation) acres for each acre developed:

1. Mitigation acres may be provided on-site, off-site, or in combination;

2. The preference is for mitigation acres to be within Multiple Use
Management Areas, any more protective category of the CLS, or Habitat
Protection Priority Areas;

3. For purposes of this policy, Habitat Protection Priority Areas are those
areas referenced and mapped as part of the 2004 Conservation Bond
Program or any subsequent conservation bond program;

4. The 2:1 mitigation ratio will be calculated according to the extent of
impacts to the total surface area of that portion of any parcel
designated as Multiple Use Management Areas;

5. Development shall be configured in the least sensitive portion(s) of the
property;

‘ 6. On-site mitigation area(s) of undisturbed natural open space will

‘ maximize conservation values and facilitate the movement of native
fauna and pollination of native flora across and through the landscape;

7. Additional conservation exceeding 66% percent will be encouraged
through the use of development-related incentives and may utilize

undisturbed natural open space on individual lots; and







8. ATransfer of Development Rights (TDR) may be used in order to secure
lands utilized for mitigation, restoration, and/or enhancement
purposes.

Policy 7:  The following conservation guidelines apply to Agriculture In-Holdings within the

Conservation Lands Systems:

a)

b)

Intensifying land uses of these areas will emphasize the use of native flora,
facilitate the movement of native fauna and pollination of native flora across
and through the landscape, and conserve on-site conservation values when they
are present; and

Development within these areas will be configured in a manner that does not
compromise the conservation values of adjacent and nearby CLS lands.

Policy 8:  The following conservation guidelines apply to Special Species Management Areas:

a)

b)

c)

Across the entirety of the CLS landscape, at least 80 percent of the total acreage
of lands within this designation shall be conserved as undisturbed natural open
space and will provide for the conservation, restoration, or enhancement of
habitat for the affected Special Species;

Projects subject to this policy and within this designation will yield four
conserved {mitigation) acres for each acre to be developed:

1. Mitigation acres may be provided on-site, off-site, or in combination;

2. The preference is for the mitigation acres to be within a designated
Special Species Management Area;

3. The 4:1 mitigation ratio will be calculated according to the extent of
impacts to the total surface area of that portion of any parcel
designated as Special Species Management Area;

4, Development shall be configured in the least sensitive portion(s) of the
property;

5. On-site area(s) of undisturbed natural open space will be configured to
facilitate the movement of the relevant Special Species through the
landscape and will include conservation values essential to survival of
the relevant Special Species; and

6. A Transfer of Development Rights (TDR) may be used in order to secure
mitigation lands.

Special Species and associated Conservation Guidelines may be added or
deleted in the future based on the best available regional scientific information
as developed by the Science Technical Advisory Team and added to or deleted
from the Special Species Management Areas as shown on the CLS map; and
Additions and/or deletions to the list of Special Species or conservation
guidelines for Special Species Management Areas will be processed as a
comprehensive plan amendment.
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Policy 9:  The following conservation guidelines apply to Critical Landscape Connections:

a) Land-use changes in these broadly defined areas should protect existing
biological linkages;

b) Where they occur, barriers to the movement of native fauna and pollination of
native flora across and through the landscape should be removed and
fragmented corridors of native biological communities should be restored;

c) Opportunities to remove barriers and restore corridor connectivity may arise as
part of other, non-land use related activities (e.g., new construction for or
upgrade of infrastructure services). Such opportunities should be pursued; and

d) High priority shall be given to identifying, preserving, and re-establishing the
connection between native biological communities especially where natural
connectivity is most constrained.

Policy 10: The Board of Supervisors has the sole authority to modify mitigation specified in any
conservation guideline or otherwise determined the appropriate amount of mitigation
necessary for a comprehensive plan amendment or rezoning to comply with the CLS,
including increases, reductions, and exemptions:

a) Requests to modify or be exempt from providing mitigation will be deliberated

on a case-by-case basis; and
. b) Staff may review proposals and make recommendations for the modification of

mitigation ratios, including exemption.

Conservation Lands System Mitigation Lands:

Policy 11: The following guidelines apply to lands being considered for off-site mitigation:
a) The location of off-site mitigation properties should be within the same general
geographic region of the original project site;
b) Off-site mitigation property should provide the same or better resource values

as the original project site including, but not limited to:

1. Conservation Lands System (CLS) designations inclusive of 2004
Conservation Bond Habitat Protection Priority designations or
subsequent conservation bond programs;

2. Vegetation community type(s);

3. Habitat values for applicable CLS Special Species {e.g., breeding,
dispersal);

4. Surface water or unique landforms such as rock outcrops;

5. Contribution to landscape connectivity; and

6. Demonstration that the resource and conservation values of the off-site

' mitigation property will be protected in perpetuity.
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¢) Off-site mitigation of IRA may include the purchase and transfer of water rights
that directly impact and/or support groundwater dependent ecosystems.
Policy 12: Lands that are to be reserved from development and which will provide CLS mitigation
shall be conserved and managed, in perpetuity, for the benefit of the natural resources:
a) Various means may be utilized to protect conservation or mitigation lands
including, but not limited to, the transfer of deeded property to Pima County,
pending approval by the Board of Supervisors, or other conservation entities
and the granting of conservation easements;
b} CLS mitigation lands shall be established as separate, natural open space
parcel(s) from the development area; and
c) Residents, or associations of residents, of a development may not serve as the
sole administrator or enforcement entity for the management and protection
of those conservation or mitigation lands.
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Climate and Emerging Environmental Issues

Pima County has made sustainability, reduction of greenhouse gas emissions, and preparing for the
impacts of climate change a high priority by leading by example.

Over time, climate change stands to adversely impact the natural environment of the rich and
diversified Sonoran Desert, threatening (a) the resilience and vitality of our economy; (b) the health
and safety of vulnerable populations; (c) our limited water supply with more frequent and persistent
drought; (d) more intense flooding; and (e) the overall well-being of our community and surrounding
natural areas through increased frequency and intensity of extreme heat, cold, drought and wildland
fires.

Proper planning and execution of that planning is necessary on a local, regional and statewide basis
to both prepare adaptation strategies and to address ways we can make modifications that improve
public health, reduce the stress on the environment and benefit the economy.

The County has taken a number of steps in collaboration with other organizations and agencies to
plan for — and mitigate — the negative effects of climate change and increase the resilience of the
human and natural dimensions of the environment to climate-induced changes. Work has included:

e Sonoran Desert Conservation Plan (2001)

¢ Pima County Drought Response Plan and Water Wasting Ordinance (2007,2014)
e Pima County Sustainability Resolution (2007)

¢ Regional Optimization Master Plan (2007)

e PAG Regional Greenhouse Gas Inventory (2008, 2010, 2012, 2014)

e Travel Reduction Ordinance

e LEED Silver Building Standards for County Facilities

e 2011-2015 Action Plan for Water Sustainability (2010)

e Community Wildfire Protection Plan (2013)

e Planning for Change in Southern Arizona forum (2013)

e Pima County Sustainability Action Plan for County Operations (2008, 2014)
e Multi-Jurisdictional Hazard Mitigation Plan (2012)

Goal 2: Minimize the negative impacts of climate change on Pima County and
increase the resiliency of the human, economic, and natural
environment

Policy 1:  Support climate adaptation strategies that benefit the public health, economy, and the
environment by:
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Policy 2:

Policy 3:

Policy 4:

Policy 5:

Policy 6:

Policy 7:

a)

b)

c)

d)

Developing drought response preparedness plans and other emergency
management plans;

Improving stormwater management strategies to minimize runoff and flooding
in urban areas by considering incorporation of Low Impact Development (LID)
principles, and making beneficial use of stormwater;

Adopting strategies to reduce loss of life and property from flooding and
erosion; and

Retaining natural open space.

Pursue adaptive, flexible, cost effective, multi-pronged preparedness strategies such as
diversification of water supplies, water conservation, improved demand management
and increased reliance on water harvesting.

Reduce greenhouse gas emissions and heat island effects by:

a)
b)

Establishing targets and monitoring progress;

Reducing barriers to the production of renewable energy;

Continuing to increase energy efficiency including energy efficiency standards in
both County-owned and privately owned buildings;

Developing strategies and providing incentives to reduce single-occupancy
Vehicle Miles Traveled (VMT);

Promoting, designing and constructing multi-modal (alternative modes)
transportation and transit systems.

Ensure the viability of the natural environment in context of climate change by:

a)
b)

c)

d)

Preserving watershed and ecological function, connectivity, and resiliency;
Identifying and protecting areas that have served as ecological refugia for
species during time of past climatic variability (e.g., riparian areas, talus,
limestone);

Ensuring the availability of an adequate water supply for the natural
environment in the context of climate change including using best management
practices to establish and maintain water for wildlife and their habitats;
Protecting the carbon dioxide (CO2) sequestration functions of the natural
environment including maintaining a balance between preserving natural,
grassland and riparian areas that can absorb excess carbon from the
atmosphere and developed areas by implementing the Maeveen Marie Behan
Conservation Lands System.

Creating consistency in regulatory requirements, policies, and practices for the
restoration and re-vegetation of construction activities impacting undisturbed
desert areas.

Enter a regional conversation on carbon footprint reduction (see carbon footprint
illustration of page 4.25 of the Physical Infrastructure Connectivity chapter).

Support and strengthen Pima County based policies and programs to control and
eradicate buffelgrass and other invasive species to reduce the threat of wildfire and loss
of native species.

Support the establishment of an integrated and adaptive drought management
strategies plan for the County that:
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by Doug Duncan and
Lvnn Slagle

Upper San Pedro River
Photo by William G. Kepnet/EPA
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The Upper San Pedro

Partnership

}L?oplc have lived in the desert Southwest for

thousands of years. To survive in this arid land, early

settlers had to develop special skills and adapt to a

desert-based way of life. Today, communities

throughout the region face a similar challenge: learning

how to grow sustainably while conserving water and

functioning ecosystemes.

This part of the country has an old
saying: “Whiskey's for drinkin’ and
water’s for fighting.” There are no easy
ANSwWers [( M managing water resources in
the arid Southwest, but cooperative
approaches have made fighting unneces-
sary. In southeastern Arizona, 21 govern-
ment agencics and private organizations
have banded together as a group to
ensure that the region will continue to
have an adequate ground water supply
for area residents and the natural
resources of the San Pedro River. They
call this group the Upper San Pedro
Partnership

The purpose of the Partnership is to
cooperate in identifving, prioritizing, and
implementing policies and projects to
assist in meeting water needs in the
Sierra Vista Subwatershed of the Upper

San Pedro River Basin.

The Challenge

The San Pedro is considered one of
the most significant perennial
undammed desert rivers in the United
States. It provides important habitat for
almost 400 species of migratory birds. 80
species of mammals, and 40 species of
reptiles and amphibians. Many of these
animals rely on the riparian vegetation of
the Bureau of Land Management’s San

Pedro Riparian National Conservation

VOLUME XXIX NO. 1

Area (SPRNCA), which Congress desig-
nated in 1988. This area includes
marshland, cottonwood-willow forest.
mesquite forest, and various shrub lands
The water stored in the aquifer supports
this vegetation and the perennial flow of
surface water

The Upper San Pedro River Basin and
the San Pedro River are home to several
listed species and provide suitable or
potential habitat for several more. The
river provides most of the occupied
habitat for the endangered Huachuca
water-umbel (Lilaeopsis schaffneriana
var. recurra). This small, cryptic, semi-
aquatic plant has 33 miles (53 km) of
designated critical habitat along the San
Pedro River. The San Pedro River also
contains critical habitat for two threat-

ened fish species. the spikedace (Meda

Jfulgida) and loach minnow (Tiaroga

cobitis), and potential habitat for a host
of other native fishes

The Upper San Pedro Basin uplands
provide significant habitat for the
threatened Mexican spotted owl (Strix
occidentalis lucida) and the nectar-
feeding lesser long-nosed bat
(Leptonycteris curosoae yerbabuenae).
This endangered bat occurs seasonally in
protected roosts on Fort Huachuca and
the Coronado National Memorial. The

watershed also provides potentially
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Doug Duncan is a fisheries biologist
in the Service's Tucson, Arizona.
Ecological Services Office (520-670-G114
ext. 236; doug_duncan@fws.gov). Lynn
Slagle is the outreach coordinator for the
Upper San Pedro Partnership
(Ism@theriver.com). Additional informa-
tion is available from the Partnership’s

web site: btip:www.usppartnersbip.com/.
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San Pedro Valley Reserve

Background
The 12,000 acre Six-Bar Ranch is located along the eastern
flank of the Catalina Mountains, adjacent to the Coronado
National Forest and northwest of the County’s A-7 Ranch. It is
visible from Catalina Highway at the San Pedro overlook and
can be accessed via several trails from the top of the Catalina
Mountains. The Ranch contains a major tributary to the San
Pedro River — Edgar Canyon. The property expands upon other
conserved lands in the area, including the Coronado National
Forest, The Nature Conservancy’s Buehman Canyon Preserve,
and the County’s A-7 Ranch, Bingham-Cienega Preserve and
Oracle Ridge Properties. A 24,000-acre Forest Service grazing
permit is associated with this property. The ranch is a rugged
complex of canyons and drainages off the east slopes of the
Catalina Mountains down towards the San Pedro Valley.

Lowland leopard frog. Photo by Bill Singleton
84

Historical and Cultural Resources

Archaeological sites in the Six-Bar Ranch area suggest a
long period of prehistoric human occupation associated with
the San Pedro River Valley villages sites. In addition, a cultural
resources survey dated July 2006 identified a historic ranch
house and related outbuildings along the southeastern bank of
Edgar Canyon — the major tributary to the San Pedro River. This
complex is located on a 40-acre conservation easement held by
the County, and is used today. Records show that this is likely
the O.R. Parker House depicted on the General Land Office map
for this area, filed in 1924. The Parker family was involved in
the original development of Redington Pass road, and at one
time owned some, if not all, of the land associated with the
County’s A-7 Ranch, southeast of the Six-Bar Ranch.

Biological Resources

The Ranch is located in the lower San Pedro River Valley
and is composed of rugged uplands along the eastern flanks of
the Catalina Mountains, alternating with narrow, incised valleys
formed by generally east trending tributary washes draining into
the San Pedro River. The property contains important stands of
cottonwoods, sycamore, hackberry and ash trees along the Edgar
Canyon drainage, along with intermittent streams and springs,
and limestone outcrops. The uplands contain dense stands
of saguaros in many places. The property contributes to the
conservation of several Priority Vulnerable Species, including
Lowland leopard frog, Lesser long-nosed bat, Mexican long-
tongued bat, Western red bat, and the Giant spotted whiptail.
Fish and frogs have been reported in Edgar Canyon. All of the
ranch lies within the Biological Core of the Conservation Lands
System and contains portions of Important Riparian Areas.
The location of the property between the Catalina and Galiuro
Mountains provides for a corridor of open lands for wildlife
movement back and forth between the mountain ranges.

Edgar Canyon on Six Bar Ranch. Photo by Brian Powell.




Management

The Six Bar Ranch is a working ranch landscape. The ranch
is currently stocked at a light rate, about 20% of allowed use,
to reflect ongoing drought conditions. The County maintains
a Ranch Management Agreement over all aspects of use of
the ranch by an independent operator. The rugged ranch has
few roads and is generally accessible only by horseback or on
foot. The ranch is being monitored twice annually to establish
some baseline data on the overall range condition and trend in
vegetative community diversity and productivity. Existing waters
are being modified to be more wildlife friendly. Public recreation
access on the major road into Edgar Canyon and Davis Mesa is
being managed under an agreement with the Arizona Game and
Fish Department. All visitors are required to check in and out
at an information kiosk as the road passes through private and
enters County lands.

Recreation

The fee lands along Edgar Canyon contain an existing
trailhead for the Davis Spring Trail, which leads up the eastern
slopes of the Catalinas to the Palisades Ranger Station from
Davis Mesa. The ranch is a popular area for hunting both small
game like quail and big game like deer and javelina. Other
recreational activities like ATV/OHV riding, wildlife viewing
and biking are popular uses of the ranch. This ranch is more
remote and has limited access points so it does not get as much
use as many of the other ranch properties.

CORONADC NATIONAL
FOREST

BUEHMAN CANYON g
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EXECUTIVE SUMMARY

In 1995 The Nature Conservancy developed a new conservation framework —~ ecoregional
assessients — to guide development of a blueprint for regional-scale conservation efforts. Ecoregious are i
large areas of land and water — on the scale of tens of millions of acres — characterized by distinct plant ‘
and animal communities. sinular landforms. and environmental conditions such as climate. The
framework’s foundation was a systematic and comprehensive scientific analysis intended to serve as a
guide for prioritizing the orgamzation’s work. engaging collaborators. and providing a context for
understanding how individual projects fit into a larger conservation vision. Agency. university.
institutional. and tribal resource professionals played a major 1ole in the development of the assessments.
Conservation assessments were completed for the southwestern U.S. and northwestern Mexico between
1999 and 2004.

Ecoregions are based on ecological rather than political boundaries. As a result they often bisect
federal. state. private, and tribal jurisdictional boundaries. complicating the use of assessment data by
public land managers and others. The six assessments covering the southwestern U.S. and northwestern
Mexico were completed independent of one another: the methodology used did not ensure that data could
be aggregated by simply combining the six assessments. Without additional data standardization and
reconciliation, the utility of ecoregional assessments would be limited to the boundaries of each
respective ecoregion. To solve this problem and to create a cross-ecoregional dataset that would facilitate
analyses at multiple scales. we aggregated and standardized dara from the six assessments into a single
spatial dataset, referred to as the “six-ecoregion geodatabase.”

A primary goal in compiling the six-ecoregion geodatabase was to facilitate conservation-related
analyses and problem-solving at multiple scales and across jurisdictional and political boundarnies.
Several additional goals included:

state region.

= Introduce conservation priorities for a large region that shares similar challenges of habitat loss
and fragmentation and mcreasing pressures on limited water resources from rapid urban and ex-
urban growth. and. likely. climate-induced changes in the distribution of habatat for the region’s
biological diversity.

» Enable land managers, planners. policy-makers, and conservationists to evaluate, visualize, plan.
and implement conservation actions across jurisdictional and political boundaries.

= Enable review and analysis with a single dataset of conservation priorities across a large multi- ‘

The six assessments compiled in this study evaluated 238 million acres across 11 states and two
countries. Overall. more than 1300 species and 350 native plant communities and ecological systems
were analyzed as part of the assessment process. The end result was a network of lands comprising 100
million acres (42% of the study area) where conservation should play a significant role if we are to
mamtam the region’s biological diversity. The median size class of the areas comprising the network is
from 50.000 to 250.000 acres. The comprehensive datasets and systematic analyses used to identify the
network represent a new. synthetic data source for agencies. institutions. and orgamzations engaged in
land-use planning and conservation land management.

Sixty-five percent of the network occurs on federal lands with Bureau of Land Management
(BLM) and U.S. Forest Service (USFS) lands comprising 47% of the total network. Private lands. the
next largest category. comprise 19% of the network. Underscoring the importance of the federal estate
for conservation management. the U.S. Forest Service, Department of Defense. and Bureau of Land
Management each has between 44% and 51%o of their holdings within the network: the U.S. Fish and
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Wildlife Service and National Park Service have 84% and 78%. respectively. of their holdings within the
network. Moreover, 54% of the individual areas that make up the network have at least three major land
managers responsible for on-the-ground management, atfirming the fact that ecosystems don’t stop at
Jurisdictional boundaries.

Conservation assessiments purporting to identify priorities, typically. are identifying a set of
tradeoffs. Identifying tradeoffs explicitly is one of the purposes of ecoregional assessments. In rapidly-
growing areas. such as the southwestern U.S.. conservation options are foreclosed on a daily basis and
resources are inadequate to protect all important lands and waters. The assessment work represents the
first attempt for this region at a systematic, comprehensive analysis and identification of conservation
priorities at a scale commensurate with the scope and magnitude of change caused by hwnan activities.
The comprehensive. systematic. and explicit nature of the assessments can better enable decision-makers
and other leaders in stitutions and agencies to plan. fund. and mplement conservation-related activities
in a manner that enhances biological diversity while carrving out unrelated activities i a manner that
minimizes further losses of biological diversity.

There are several important applications of ecoregional data. The network represents an
important geography on federal. state, and private lands for which land-use allocations may be evaluated
for their compatibility with the conservation values present. The broad diversity of systems and species
used to represent the region’s biological diversity provide a starting point for evaluations of the extent to
which natural disturbance regimes — important for perpetuating habitat — are operating on the landscape.
Furthermore. reducing stressors and threats in this geography will increase the likelihood that the region’
ecological systems and species remain viable. an important component of management focused on
maintaining “healthy ecosystems.” Action to promote natural disturbance processes at appropriate scale:
and minimize known stressors and threats throughout the network should. over time. limit the need for
additional listings under the Endangered Species Act.

Many federal. state, county. and municipal agencies are completing land-use. land management,
wildlife conservation, or habitat conservation plans. These efforts typically encourage or require
collaboration and planning across jurisdictional boundaries to leverage limited funding and mncrease
overall effectiveness. Ecoregional data are well-suited for these purposes and have been integrated into
numerous planning efforts throughout the U.S. Among the unique aspects of ecoregional assessments is
the integration of aquatic/riparian- and terrestrial-based data into unified geographies that lend themselve
to “watershed” or “‘ecosystem-based™” management. With the proliferation of planming eftforts underway.
such as the National Fish Habitat Initiative. State Coniprehensive Wildlife Conservation Plans, federal
land managewment plans ete.. enswing integration of the terrestrial and aquatic realms into a cohesive and
effective set of management strategies will be paramount. The prospect of achieving large-scale system-
level restoration and management presents a unique challenge for all planning etforts because funding fe
such work remains limited. If large-scale. cooperative conservation planning is the new prerequusite for
capturing federal, state. and private conservation funds. then a first step for emerging efforts might be to
critically evaluate the opportunities that can be leveraged with contemporary. cross-boundary ecoregionz
assessments that unify terrestrial and aquatic conservation priorities before additional mvestments are
made in new priority-setting exercises.

1




Page 19 of the PDF

native grasslands would maximize viability for grassiand species. Note that despite the lack of fine filter
data for the Mexico portion. 47% of the conservation area lies on the Mexico side of the border. This is
largely the result of the extensive grassland that occurs in the Mexico portion. This graphic illustrates
how good coarse filter data. combined with conservation goals at a meaningful scale. can compensate for
gaps in fine filter data in the delineation of conservation areas.

Figure 4 illustrates one type of viability assessment used in the ecoregional assessment process —
a “cost™ surface or suitability index. The graphic illustrates the effect of “cost™ on the delineation of
conservation areas. Increasing cost is depicted by increasingly dark shades of red. Cost is an additive but
unit-free value represented by the extent of human infrastructure. such as mines and other industrial
development. agriculture. urban development. and roads (see Marshall et al. 2004). The algorithm that
delineated conservation areas was programmed to avoid high cost areas where conservation may be
incompatible and or prohibitively costly. The Huachuca Mountains conservation area is delineated in
green: the graphic illustrates how higher cost areas were largely avoided. such as the major highway
corridor that borders the westemn boundary. Some high cost areas. such as the east side of the Huachuca
Mountais adjacent to the city of Sierra Vista. were included. however. This is due to the high number of
endemic species occurring in this niountain range. The inclusion of “high cost™ areas indicates there are
limited or no other alternatives in the ecoregion in which to protect those conservation targets. Cost
analyses were used in the Apache Highlands. Colorado Plateau and Southern Rocky Mountain
ecoregional assessments (Table 1).

The conservation area network

Carried out across an entire ecoregion. the process of identifying conservation areas described in
Figures 2 — 4 yields the primary end product of the ecoregional assessment process. a network of
“conservation areas.” The term “conservation area’ is shorthand for the locations identified that capture
the most important places to protect the 366 ecological systems and 1374 species analyzed over the six-
ecoregion study area. The term does not convey special status to those areas: rather. the network of
conservation areas is a blueprint for where enhanced attention to conservation management would
contribute to a larger regional conservation vision. The purpose of this project was to aggregate and
standardize conservation area data across the six-ecoregion study area.

The aggregation and standardization process resulted in a network of 568 conservation areas
comprising nearly 100 million acres. or 42% of the six-ecoregion study area. Figure 5 depicts this
network as a series of irregularly shaped polygons in green. Conservation areas range in size from just
over 100 acres to approximately 5.7 nullion acres. Figure 6 provides a frequency distribution for the size
of conservation areas. The vast majority of conservation areas (82%) are less than 250.000 acres in size:
the median for all conservation areas was 50.000 acres. There are at least five factors that account for the
size. shape. and distribution of the conservation area network. including:

1. The distribution of species and ecological systems is not uniform across the southwestern U.S.
and northwestern Mexico. The considerable range in elevation (sea level to 14.000 feet) and
complex topography in the six-ecoregion study area vields a non-uniforin distribution of systems
and species.

Habitat and other life-history requirements of target systems and species differ. For example. the
San Fransciso groundsel (Senecio franciscanits) 1s restricted to alpine areas on the San Francisco
Peaks in the Arizona — New Mexico Mountains ecoregion. whereas the endangered Sonoran
pronghorn (Anrilocapra americana sonoriensis) roams across nearly 6 million acres along the
Arizona — Sonora borderlands in the Sonoran Desert ecoregion. The net result is that the size and
shape of conservation areas is. in part. a fumction of the spatial occurrence of the conservation
targets selected and the requirements of those targets as expressed by conservation goals.

™)
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3. Species-level target data are not uniformly sampled across the landscape. Species-level datasets
often contain taxonomic and geographic sampling biases. These biases are inherent in any
analysis using species-level data. However, coarse-filter conservation targets may help overcome
this bias as hypothesized in Figures 2-4.

4. The advent of computerized conservation area selection algorithms enabled assessment teams to
program boundary modifier values that affect perimeter to interior ratios and the degree to which
conservation areas were “connected.” Assessments, such as the Apache Highlands used higher
values for the boundary modifier which vielded large, “connected” conservation areas.

5. Conservation area selection algorithms are programmed to identify an “efficient™ network where
conservation goals are met with a minimum amount of area. Thus. if a conservation target 15
found in two locations. but one location includes two additional conservation targets, the
algorithm will select the area with the additional conservation targets (assuming viability and
other factors are equal).
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State wildlife conservation plans

In 2001 Congress created the State Wildlife Grants program as the nation’s core program for
keeping wildlife from becoming endangered. Federal funding to states is predicated on the completion of
State Wildlife Conservation Plans. These plans. also referred to as State Wildlife Action Plans, define a
vision of conservation success for the nation’s wildlife. Among the eight elements state plans address 1s a
requirement for states to coordmate implementation of conservation measures with federal, state, and
local agencies and Tribes. This requirement provides an opportumty for states to play a leadership role m
focusing state and federal funding on geographies and approaches that will enable states to meet the
vision mtended by Congress. Many states have integrated ecoregional assessment data. in whole or part,
mto their plans. And some groups. such as the Huachuca Area Fire Partners described above, have
already begun collaborative efforts that focus on enhancing ecosystem health at conservation areas
1dentified through the ecoregional assessment process.

However, there 1s a considerable need to expand the number of outcome-focused collaborations
working to improve ecosystem health at a meaningful scale. As an example, Figure 10 ranks the network
of conservation areas based on the number of terrestrial species with status under the Endangered Species
Act or that are non-listed but rare. Sixty-two percent of the conservation areas (over 350 areas) support
rare or endangered terrestnal species and their habitat. Eighty-two conservation areas support habitat for
between 5 and 20 rare or endangered species, comprising approximately 47 8 million acres. Maintamning
healthy ecosystems for these species as well as linmting the need for additional listings under the ESA
presents a significant challenge in an era of decreasing budgets. Collaborative. cross-boundary projects

Ecoregion-Based Conservation A for the South m U.S. and Northwestern Mexico Page 16
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The International Association of Fish and Wildlife Agencies, in conjunction with the U S. Fish &
Wildlife Service and National Marine Fisheries Service, 1s leading a nation-wide effort to address the loss
and degradation of aquatic habitats that supports the nation’s fish biodiversity — the National Fish Habitat
Initiative (NFHI). Noting significant gains made in the enhancement of aquatic habitat with the advent of
environmental regulations introduced in the 1970s, NFHI's Action Plan cautions that “these efforts have
not kept pace with impacts resulting from population growth and land-use changes” (NFHI 2006). The
Plan includes a number of ambitious goals, including: preparation of a Status of Fish Habitats in the
United States by 2010: protection of all healthy and intact fish habitats by 2015; and improvement in the
condition of 90% of priority habitats and species targeted by Fish Habitat Partnerships by 2020. Among
the Initiative’s strategies 1s support to foster new partnerships and communicate the status and needs of
aquatic habitats. A science and data strategy notes the need to “utilize an integrated landscape approach
that includes the upstream/downstream linkages of large scale habitat condition factors” (NFHI 2006).

The Plan’s ambitious goals and strategies will require biological and ecological assessments and
data syntheses to support effective use of funds and successful outcomes. The six-ecoregion geodatabase
provides one source of contemporary assessment information that can be used to quickly identify high
prionty aquatic systems and species. Native aquatic- and riparian-dependent species were a major focal
point of ecoregional assessment for the southwestern U.S. Of the 1374 fine-filter conservation targets
analyzed in the six-ecoregion study area, 39% were aquatic- or riparian-obligate species. Each
conservation target was assigned a conservation goal and 1s represented in one or more conservation areas
throughout the network. Moreover, conservation areas typically capture several or more aquatic systems
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In Figure 11 conservation
areas are ranked by the number of
aquatic and riparian species that are
rare or have status under the ESA.
This analysis demonstrates the
importance of aquatic habitat
throughout the arid Southwest; it 1s
also a sobering illustration of the state
of imperilment of our aquatic systems
with several large conservation areas
harboring nearly 30 rare and
endangered aquatic and riparian
species. Although NFHI's goals
extend to introduced sport fisheries.
ecoregional assessment data provide
highly synthesized data for those Pasife
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within their larger terrestrial and non-listed rare species

conservation areas providing NFHI

efforts an opportunity to evaluate system-level management actions that might benefit terrestrial as well
as aquatic and riparian systems and species. For example, Gori and Backer (2005) found a ten-fold
increase in populations of Gila chub (Gila intermedia). proposed for listing under the ESA, over the
course of a 12-year period where grazing rest and prescribed burning were used to improve watershed
conditions on a 50,000-acre watershed jointly managed by BLM and TNC in southeastern Arizona. The
study also documented significant improvement in aquatic habitats, such as increasing pool depth,
number of pools per km._ and extent of bank cover. These changes occurred during a period of decreasing
stream flows indicating that the habitat improvements likely resulted from structural changes in the
stream channel rather than increases in stream flow.

The National Fish Habitat Initiative's caution about the causes of current aquatic habitat loss and
degradation — impacts from population growth and land-use changes — are the same issues facing
conservation efforts within the terrestrial domain. Thus, the prospect of unifying aquatic- and terrestrial-
based conservation efforts around a shared geography with shared priorities and the gamut of strategies,
including large-scale system-level restoration and management, presents a unique challenge for efforts
like NFHI and State Wildlife Conservation Plans. If large-scale, cooperative conservation planning is the
new prerequisite for capturing federal. state, and private conservation funds then a first step for existing
and emerging efforts might be to critically evaluate the opportunities that can be leveraged with
contemporary. cross-boundary assessments that unify terrestrial and aquatic conservation priorities before
additional investments are made m new priority-setting exercises.
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Summary

The Sky Islands are a unique region of more than 40 isolated mountain ridges surrounded by a sea
of dry grasslands that straddles the Mexico/Arizona/New Mexico border. It is one of America’s great
hotspots for wildlife diversity, hosting more twice as many mammal species as Yellowstone National
Park and supporting the nation’s highest diversity of reptiles, bees and ants.

Of the 13 million acres of grassland which once dominated this 30 million acre landscape, at least 2
million acres still have exceptional wildlife values and another 4 to 7 million acres of grassland could
be restored. These grasslands are centered around 10 valley landscapes, each of which contain more
than 100,000 acres of grassland habitat of exceptional value, and most of which support embedded
wetlands. Within these landscapes we are targeting jaguar, bison, pronghorn, black-tailed prairie dog,
Chiricahua leopard frogs, pronghorn and grassland sparrows as wildlife whose population response to
conservation investments will be the best indicators of success.
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Conservation Need

The Sky Islands is a region on the U.S./Mexico boundary that is a world renowned Biodiversity
Hotspot, linking the North American continent’s temperate and tropical latitudes. The region also
bridges the lowest point in the Continental Divide, melding two of the largest deserts (Sonoran and
Chihuahuan) in the western Hemisphere with short-grass prairie and semi-desert grasslands, which
are interspersed with towering mountains of pine-oak, mixed conifer, and spruce-fir forests. This
landscape still supports a community of ranchers and others whose livelihoods are still largely a land-
based economy.

The Sky Island region is defined as much by the grassland sea as by the mountains that rise from it.
These grasslands include semi-desert and Plains grasslands, as well as sacaton grassland bottomlands
and many variations on the three types. Built on the alluvial fans of rock worn off mountainsides

and come to rest as valley soils, these grasslands serve as the stage for extraordinary plant life; one

In the face of climate change, this region provides unique opportunities for wildlife to follow the con-
ditions they depend on — upwards in elevation along the steep gradients created by the Sky Island’s
many mountain ranges, or northwards through valleys or along mountain chains. The north-south
orientation of the region’s topography is already credited with promoting mixing of floras and faunas,
and will continue to facilitate wildlife movement. This region is already at the northern frontier of
many species’ ranges, making it the anchor point for their journeys further north. These factors make
preserving both corridors across latitudes and continuity across valleys even more important as condi-
tions continue to shift.

EXCERPT PAGE 9 of the PDF

Pronghorn are indicators for ecological and landscape integrity. These wide-ranging grassland special-
ists require sight lines unbroken by shrubs and movement corridors unfragmented by human develop-
ment. Because of this, they are among the first species to decline when shrubs take over grasslands,

and among the first to disappear as roads, fences, and homes block the paths they use to wander in

search of fresh food.

Grassland bird populations have shown a steeper, more consistent, and more geographically wide-
spread decline than any other guild of North American bird species. Breeding Bird Survey data col-
lected from 1966 to 1993 indicate that approximately 70% of the grassland bird species surveyed |
had negative population trends. The grasslands of the southwestern US and northern Mexico are the
primary over-wintering grounds for most North American grassland bird species and are therefore,

continentally important to their survival.
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This plan will be focused around a core set of large grassland landscapes in Arizona, New Mexico and
Mexico which have extensive high quality and restorable grasslands and support many of the most
important grassland biodiversity values. Together these areas create important north-south corridors
that connect grassland habitats as well as the ‘Sky Island” mountain ranges among the grasslands.
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permanent, but the indirect effects to surrounding natural habitat due to fragmentation of wildlife
movement corridors, disruption of watershed function, and introduction of exotic species can have
far-reaching impacts. For some valieys it is already too late; unfragmented, valley-wide grassland
habitat has already been lost. However, there are several valleys where protection of sustainable,
ecologically functional grassland ecosystems is still possible. To achieve our long-term goals for grass
land conservation, protection of natural grassland habitat from fragmentation is the foundation upon
which all other conservation strategies depend.

EXCERPT PAGE 17 of the PDF

The criteria used to establish land protection priorities often include presence of important water
rights or vulnerable aquifers. For example, in the Upper San Pedro Basin ground water modeling
that identifies core groundwater recharge zones is used to guide land protection. For these reasons,
water protection is an integral part of all land protection goals. Nevertheless, explicit policy and plan-
ning work to protect water resources is sometimes needed in addition to land protection.

In recognition of the importance of protecting natural habitat, the residents of Pima County passed
an Open Space Bond for $174 million for purchase of conservation easements and other land pro-
tection. Conservation goais — largely focused on grassland and riparian target species — guided

the spending of these public monies, which is now protecting ranch land in some of the area’s most
important grassland valleys. Additional grassland purchases are being negotiated, and a second open
space bond initiative is now being planned. Although both threats and land costs are highest in Pima

EXCERPT PAGE 18 of the PDF

acquisition of land, water, and easements has been funded by many stakeholders for a wide range
of purposes, including Pima County to protect communities from flooding, reduce infrastructure costs
for new growth, and mitigate for effects of other developments; the Department of Defense and
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Wise land use planning can steer population and infrastructure growth towards areas where it will
have the least impacts on natural infrastructure (community open-space lands, wildlife corridors,
aquifer recharge zones, groundwater-dependent wetlands, etc.). Growth projections in Arizona show
major overlap with high-value lands and waters. Engaging county planners and other policymakers
to examine how alternative growth scenarios affect natural and human systems is already improving
planning outcomes in Arizona. Similarly, using ecological flows and other methodologies can highlight
tradeoffs between increased human water use and loss of wetland function and other ecosystem

services.
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The grasslands of the southwestern US and northern Mexico are the primary over-wintering grounds
for most North American grassland bird species and are therefore, continentally important to their
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