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l. Introduction

The purpose of this work effort is to identify key potential threats and stressors to
vulnerable species in Pima County, and to the biological and hydrological resources that
support - these species. Emphasis has been placed on identifying the specific
components of past, existing, and proposed land and water uses that pose the greatest
potential threats over the next 30 years to focal species and special habitats, plant
associations, and communities as identified by the Science Technical Advisory Team
(STAT). The stress assessment was developed in concert with the detailed evaluation of
the Vulnerable Species List and development of detailed Species Accounts in order to
incorporate information on specific stressors to individual species to the extent possible.

The importance of the stress assessment is its role in targeting areas to include in the
development of reserve design alternatives. This analysis provides a mechanism to rank
land areas in terms of the intensity of potential threats and stressors to biological
resources. When developed, the reserve design alternatives will identify priority areas of
the most valuable and vulnerable components, with focused consideration for “hot spot”
areas of special habitats under relatively high levels of stress.

The stress assessment will also facilitate the development of corresponding potential
conservation actions tailored to appropriately respond to the potential threats and
stressors. The conservation and management actions to be developed in a future work
effort will characterize the kinds and range of responses and strategies available to
avoid, minimize, or mitigate the effects of each potential threat and stressor on
populations and habitat areas in the plan area. The data will provide the County and
other land managers with information upon which to develop, prioritize, and implement
site-specific or issue-specific conservation actions that respond to individual stressors.

The stress assessment also identifies issues to be evaluated under future National
Environmental Policy Act (NEPA) review. In the context of a Habitat Conservation Plan
(HCP), some potential stressors may be considered as “otherwise lawful activities” that
would be allowed and permitted under the terms and conditions of a federal Section
10(a) “Incidental Take” permit.

The association of potential threats and stressors to existing land ownership and
management in Pima County provides the basis for the development of a geographic
information system (GIS) database that will be used subsequently for more detailed
analysis. Specifically, the GIS database assembled in this effort will allow the
intersection of data on potential threats and stressors and existing conservation status
with the distribution of vulnerable species and habitats and communities of concern, or
other sensitive resources.
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II. Methods and Limitations

A. Methods

As part of the work program, RECON identified potential threats and stressors within
each subarea and for each species and habitat under consideration. A list of primary
biological stressors has been developed and is shown as Table 1. The information on
stressors was obtained from consideration of existing and future land uses, recreational
and economic activities allowed within particular land areas, and infrastructure barriers
that could affect the habitats and associated species. The following sources were
reviewed:

e Technical reports prepared by Pima County for the Sonoran Desert Conservation
Plan

e Land use plans prepared by Pima County, Marana, Oro Valley, and Sahuarita

e Management plans prepared for most local, state, and federal reserves occurring in
Pima County

e Previous studies and reports on environmental threats and stressors

e Information from meeting with and interviewing local knowledgeable persons

GIS analyses were used to summarize potential threat in terms of patterns of land
ownership, land management, land use, and conservation status. In order to understand
where potential threats and stressors may occur we first evaluated patterns of land
ownership and land management since these determine which activities are permitted.
Land ownership and land management information were compiled by combining GIS
coverages for administrative boundaries, land ownership, reserves, and open space.
Each of these coverages contained attribute information which were used to derive
ownership and management descriptions in the composite coverage. Because each
coverage was digitized by different agencies from different base maps, there are many
inconsistencies in ownership and management designations for the same areas. It was
more important to choose the most accurate boundaries and classification than to
resolve inconsistencies, so final ownership and management assignments were made
by allowing attribute data from one coverage to take precedence over the others. Since
the reserves coverage boundaries were most recently verified by land managers and
provided the basis for the assessment in the Land Stewardship report, reserve coverage
attributes were given priority in assigning ownership, management in the composite
coverage. Administrative coverage attributes were used to assign remaining land
owners. For polygons with no reserve management, polygons were assigned the
management designation “unreserved,” unless these overlapped with the open space
coverage in which case polygons were designated “open space.” Unreserved lands were
further classified as state trust lands or private lands based on ownership coverage
attributes.

Land ownership/management categories were generally assessed for level of threat by
assessing the conservation management status of each category. Conservation status is
adapted from the system devised for Natural Heritage Database System developed by




TABLE 1

PRIMARY BIOLOGICAL STRESSORS

General Categories of Stressors to

Biological Resources

Representative Examples of Stress Sources

Habitat loss, alteration, and
degradation

Habitat fragmentation

Conversion of vegetative cover

Human use and overuse

Decline in groundwater levels
Decline in stream surface flows
Decline in water quality and
changes in stream flow
characteristics

Competition and predation by
invasive species

Disease

Drought, flooding, fires, fire suppression; land
clearing, mining, wood cutting, timber harvest,
urbanization, groundwater overdraft, diversion of
stream flows, channelization, change in land use,.
livestock grazing, cultivated agricultural lands, and
clearing and grading for urbanization

Roads, utility corridors, trails, wash
channelization, canals, and urbanization

Climate change, frost events and drought,
flooding, fire suppression, livestock grazing, and
invasive species

Off-road-vehicle use, hiking, plant collecting,
camping, hiking, hunting, shooting, fishing,
trapping, wood cutting, wildlife, and bird watching

Excessive groundwater pumping
Groundwater pumping, diversion of stream flows

Dredging, agricultural runoff, mining, wash
channelization, atmospheric deposition

Introduction and spread of exotic species, fire
suppression, land disturbance, livestock grazing,
urbanization, and “islands” of imbalanced
predator/prey relationships

introduction and spread of exotic species, over-
concentrated populations of species, and climate
changes

SOURCES: Discussion with RECON team and STAT members, Flather et al. 1994,
Nabhan and Holdsworth 1998, and SWCA 2000.




The Nature Conservancy (TNC) and utilized in the National Gap Analysis Program
(GAP) (Table 2). This classification system uses a scale of 1 through 4 to represent the
degree of management commitment to biodiversity maintenance (Connolly et al. 2000).
A status of 1 represents the highest, most permanent level of commitment, while a
status of 4 represents the lowest level of commitment or unknown status (Connolly et al.
2000).

Additional categories which further define level 4 have been added. These categories
are meant primarily to represent the theoretical potential for modification of existing
conservation management, but also refiect the existing potential for modification for uses
that are not consistent with conservation goals. Conservation status was assigned to all
reserve areas by Pima County staff for the Land Stewardship report.

Conservation status was assigned to areas outside of reserves as follows:

e Bureau of Land Management (BLM) and Arizona State Parks unreserved lands and
open space in all jurisdictions were assigned a status of 3b; :

o Unreserved state trust lands were assigned a status of 4a,;
o Roads within reserves were assigned a status of 4b; and

e Unreserved lands in Tohono O'odham and Pascua Yaqui Nations were assigned
status 4e.

Unreserved private lands were assumed to be level 4 (denoted as “4x” in Table 3).
Parcel data was combined with the composite management coverage and used to refine
the status of unreserved private lands. Use codes in the parcel coverage were assigned
a conservation status shown in Table 4.

The occurrence of species on the Pima County Vulnerable Species List in each subarea
was evaluated using Heritage Data Management System (HDMS) records.

In addition to assigning a summary conservation status to land ownership/management,

each ownership/management category may also be evaluated in terms of threats

associated with permitted activities. For each subarea a matrix of permitted land uses

and activities for each ownership/management category was developed. For each -
ownership/management category, activities (i.e., groundwater pumping, mining, livestock

grazing) were evaluated for occurrence, potential occurrence, or historic but not present

occurrence. This matrix can then be used to associate land uses which are potential

stressors with management polygons in the GIS coverage in order to assess patterns of

threats on the landscape.

B. Limitations

There are areas of concern for which the time constraints of the project did not allow a
full exploration or which were not revealed during the course of our literature search and
interview process. We fully anticipate additional areas of concern and issues relating to
biological stress will be identified by RECON team members, STAT staff, and Subarea




TABLE 2

GAP STATUS CATEGORIZATION

GAP Status

Status Description

Examples

1a

1b

3a

3b

4a

Primarily public lands with permanent
protection from conversion of natural cover
and a mandated management plan to
maintain a natural state within which
disturbance events are allowed or mimicked
through management.

Primarily public lands with permanent
protection from conversion of natural land
cover and a mandated management plan to
maintain a natural state within which
disturbance events are allowed or mimicked
through management, but may contain uses
that detract from quality of land such as
visitor centers, high levels of traffic through
land, heavily used trails and campgrounds.
A maximum of 5 percent of the land is
allowed to be managed in an unnatural state.

Primarily public lands with permanent
protection from conversion of natural land
cover and mandated management plan in
operation, but receives uses or management
practices that degrade the quality of existing
natural communities, including suppression
of natural disturbance. Over 5 percent of the
land is managed in an unnatural state.

Primarily pubic lands managed to maintain
biodiversity, but not subject to permanent
protection.

Primarily public lands with permanent
protection from conversion of natural land
cover for the majority of the area, and subject
to extractive uses of either broad, low-
intensity type (logging), or localized intensive
type (mining, bombing, residential). It also
confers protection to federally endangered
and threatened species throughout the area.

Private or public lands without existing
easements or irrevocable management
agreements to maintain native species and
natural communities; but without existing
development or land uses which limit the
lands value for conservation purposes, and
without entitiements or existing plans for
changes in land use intensity.

Some USFWS Wildlife Refuges;
some Pima County Natural
Preserves; some USFS RNAs;
most USFS, BLLM, and NPS
Wilderness Areas.

Some USFWS Wildlife Refuges;
some USFS RNAs; some USFW
Wilderness Areas; TNC deeded

lands; some NPS National Parks

Some BOR lands; State Parks;
some Pima County Mountain Park
lands; NPS National Monument;
some BLM ACECs.

Some TNC Nature Preserves,
some Pima County Natural
Preserves.

Most Pima County Parks; most
USFS unreserved land; most BLM
undesignated land; U of A
Experimental Range land.

Grazing lands.




TABLE 2
GAP STATUS CATEGORIZATION

(continued)
GAP Status Status Description Examples
4b Private or public lands without existing Grazing lands.

easements or irrevocable management
agreements to maintain native species and
natural communities; with no existing
development but with existing uses which
limit the lands value for conservation

purposes.
4c Private or public lands without existing Vacant private lands, with
easements or irrevocable management anticipated future land uses.

agreements to maintain native species and
natural communities, with no existing
development, but with existing land use
designations for increased intensity of land

uses.
4d Private or public lands with entitlements to Vacant private lands with approved
increased intensity of land uses. or planned development projects,
recreation-oriented parks,
agriculture.
4e Native American lands Undetermined
Af Private or pubic lands with existing Existing residential, commercial,
development or other uses which minimize industrial, transportation, etc.

value for conservation purposes.
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TABLE 4
CONSERVATION STATUS OF LAND USE CODES
IN PARCEL DATABASE

Conservation  Parcel Land
Status Use Code Land Use Code Description

4a 0000 Vacant land
9400 Federal property
9500 State property
9600 County property

9700 Municipal property
4b 2400 Golf course

4100 Field crops

4700 Ranch properties

4800 Pasture land

8700 Large lot residential

9000 Not used

9200 Religious properties
4c 0001 Vacant residential

0002 Vacant commercial

0003 Vacant industrial
0004 No code

0010 Residential

0020 Commercial

0030 Industrial
0040 Rural, non-subdivided
0080 Mobile home
4e 9800 Indian land
4f 0100 Single-family residential -
0200 Not used
0300 Multiple residential
0400 Hotel
0500 Motel
0600 Resort
0700 Condos and townhouses

0800 Mobile home sites
0900 Salvage property

1000 Commercial property

2000 Restaurants, bars, etc.

2100 Hospitals, vet clinics

2200 Race tracks, air fields

2300 Cemetery

2500 Theaters and amusement

2600 Parking facilities

2700 Clubs, lodges, and recreation
' centers

2800 Partially complete structure

2900 Private schools




TABLE 4
CONSERVATION STATUS OF LAND USE CODES
IN PARCEL DATABASE
(continued)

Conservation Parcel Land

Status Use Code Land Use Code Description
3000 Industrial property
4000 Agricultural property
4300 Crop trees and tree farms
4400 Citrus crop trees
4500 High density agriculture
5000 Non-operating water utilities
6000 Telecommunications property
8000 Dairy cattle
8600 Not used

8800 Limited use properties




panels as we move forward in our analysis. We particularly look forward to gaining a
deeper understanding of the issues and threats, as each Subarea report becomes
available. These reports will provide a broader perspective of biological concerns as
effected by the Ranch Conservation, Cultural Resources, Land Use, and Riparian
Elements.

With regard to threats to individual species, the tables in this report reflect the very
beginning of a more detailed assessment of Vulnerable Species that is currently being
conducted as a separate task. Information generated from that work effort will enable a
more focused evaluation of threats, conservation opportunities, and management
strategies. Spatial distribution of species will be identified and added to the GIS
database to the extent possible as part of that process. We will then be able to identify
areas and levels of threats to individual species and plant communities as part of the
GIS analysis.

For these reasons we consider this assessment to be a basis for further discussion and
analysis as we continue to identify areas and patterns of biological stress that will be
incorporated in the preserve design process for the Sonoran Desert Conservation Plan.

Stressors to biological resources stem from events, activities, changes over time and
other factors that affect individual plant and wildlife species and the biological and
hydrological systems that support them. Stressors to wildlife include those factors that
either directly or indirectly affect their ability to find or provide for their basic needs of
food, water, and cover. Primary stressors to plants include reduction in water availability,
removal of or direct damage to plants, competition with invasive species, and loss of
pollinator species.

Preliminary research of the Status 1 and 2 Vulnerable species in Pima County
conducted by the RECON team reveals categories of stressors as well as specific
sources of stress that are known to affect those species. Sources of stress are specific
activities, events, or other factors. This information can be generally summarized as
follows.

Each of these sources of stress has the potential to effect biological resources in
numerous ways—some positive, some negative. Further, many of these sources of
stress are directly linked with specific land and water use activities. Effects of land use
and water use activities are summarized in Table 5 and are presented here in order to
serve as a basis for further discussion in each of the eight subareas in the following
sections. Sources for this information include the management plans for the preserves
within Pima County, interviews with land managers, review of information on vulnerable
species, and discussions with RECON team, STAT members, and Pima County staff.

The following sections discuss specific components of existing and proposed land or
water uses within each subarea, which pose the greatest potential for biological stress
over the next 30 years to focal species and special habitats, plant associations, and
communities identified by the STAT. The information available on various components
within each subarea varies, as does the level of detail.
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. San Pedro (Subarea 1)

The portion of the San Pedro watershed that occurs within Pima County is located at the
far northeast corner of the County, east and northeast of the Catalina and Rincon
Mountains (Figure 1). The Galiuro Mountains form the eastern side of this valley
landscape. The subarea consists mostly of undeveloped land and is characterized by
rural homesites and ranches. (Figure 2).

San Pedro Subarea Location in Pima County
Figure 1

A. Potential Threats and Stressors

1. Land Use and Landscape Character

The Conceptual Land Use Element of the Pima County Comprehensive Plan identifies
the non-federal portion of the San Pedro valley as a Rural Planning District, with Desert
Belt Segments of acquired natural open space linking the San Pedro River to the
Coronado National Forest (Pima County 1996). There is a small community, Redington,
clustered in the area where Redington Road intersects the Mammoth/Benson Road.
Most of the land in the valley area is State Land. However, numerous parcels of private
land abut or include the San Pedro River and its associated riparian woodland corridor
(Pima County 2000). Therefore, private development must be considered as a possibility
for the future. Private development encroaching into riparian areas and a continued
increase in ranch conversion, lot splitting, and wildcat subdividing throughout the valley
pose distinct conflicts with the preservation of open space and protection of biological
resources (TNC 2000). (Conversely, the private land holdings offer some protection to
the watercourse from unregulated recreational use.) There has been no development of
regulated subdivisions in the subarea. A review of parcel boundaries indicates many
individual parcels occur just outside the boundary of Coronado National Forest, in
addition to those located along the river.
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Land Ownership and Land Management
in the San Pedro Subarea
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Figure 2




Ranching and farming have a long history in the San Pedro Valley and continue to be an
important part of the economy. Grazing allotments cover the subarea, extending into the
Coronado National Forest and the Rincon Mountain Wilderness area of the forest and
the Saguaro National Park. After the Bellota Ranch (located in the Redington Pass area)
was initially sold to private interests in 1988, the City of Tucson and The Nature
Conservancy acquired it. The sale raised regionwide concerns about the subdivision and
conversion of ranch lands—triggering lot-splitting and residential subdivisions. For the
time being it appears that no large-scale development is imminent in the subarea, and
that lack of infrastructure and services will continue to be a deterrent at least through the
near future (Pima County 2000). Past livestock grazing practices and fire suppression
have resulted in loss of perennial grass cover and soil erosion in some areas. This has
led to increased surface runoff and sediment erosion from uplands and decreased
infiltration of water.

Mining has occurred on public and private lands and has been of particular concern
within the Buehman Canyon, a tributary to the San Pedro and a major wildlife corridor
and riparian area. Activities associated with the claim on the mineral rights in the Canyon
have included road cutting and clearing which may be resumed in the near future (TNC
2000). It is possible that claims to mineral rights can be purchased, or that BLM could
review the validity of the claim and make a determination of discontinuance. Areas of
medium to high potential for mineral resources occur along the northeast flanks of the
Catalina Mountains. If explored and developed, mining in this area could have a
negative effect on other tributary canyons of the San Pedro. Effects on biological
resources from mining could include large-scale degradation of intact areas, habitat loss
and fragmentation, potential for downstream watershed contamination, and intensive
groundwater pumping to support mine operations. Habitats affected could represent the
full range from heavily forested areas at higher elevations, riparian canyons, oak
woodlands, and grasslands.

Since 1879 the area has experienced a change in vegetation communities. The sacaton
grassland plant community has been eliminated and has been nearly replaced by
mesquite, exotic grasses, and woody riparian plants such as tamarisk and Goodding
willow (Pima County 2000). Nevertheless, this portion of the San Pedro Valley
encompasses many significant ecological features including intact cottonwood-willow
riparian forest, mesquite bosques, a rare desert cienega, several rare or declining plant
and wildlife species, and side tributary canyons with perennial flow and mixed broadleaf
deciduous riparian forest. The valley itself is a nearly unfragmented landscape
connecting the mountain ranges on both sides and functioning as a corridor for wide-
ranging large mammals (TNC 2000).

2. Transportation

The San Pedro subarea is the least fragmented by existing highways and roads
(Figure 3). Within the San Pedro subarea are three primary road corridors: Redington
Road, the San Pedro River Road, and the Benson-Mammoth Highway, all unpaved
roads which pass through the Bingham Cienega Preserve area along the San Pedro.
Increasing private development and a continued increase in lot-splitting and wildcat
subdividing in the valley would bring increased pressure on the County to make roadway
improvements such as widening and paving. The roadways are a potential source of
stress in their ability to bring people into and through the area in increasing numbers.
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Road Network
in the San Pedro Subarea
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Figure 3




Neither the Long Range Transportation Plan for Unincorporated Pima County (Pima
County 1986) nor the Metropolitan Transportation Plan (Pima Association of
Governments [PAG] 1998) includes plans for paving or widening Redington Road, a
County-maintained roadway. Numerous other unpaved roads and access easements
are found throughout the area, often outside of their easement or right-of-way area
(Pima County-Goff 2000). As in most rural areas roads are created when old ones
become rutted, washed out, or otherwise unpassable. When viewed over time, and on a
broad scale, this results in a general degradation of the landscape, habitat
fragmentation, and can greatly reduce biological resource value.

3. Water Uses

One of few areas of shallow groundwater in Pima County occurs along the San Pedro,
which also has perennial and intermittent flows (PAG 2000). Several of its tributaries
within the subarea also have perennial flows (Figure 4 and Table 6). Since the area
residents are dependent upon private wells, an increase in homesites, agricultural uses,
and other private development would consequently increase the groundwater pumping
of the area. Portions of the river have already ceased to flow reliably. Increased pumping
could easily and fairly rapidly further decrease the amount of shallow groundwater and
surface streamflow supporting the riparian woodland and wetlands along the San Pedro
and its tributaries. Upstream of the subarea, in the vicinity of Sierra Vista, the river has
been designated a Riparian National Conservation Area due to its significance to wildlife
(Pima County-Water Resources 1999). Beaver were once abundant in the river, and
have recently been reintroduced within the national conservation area (NCA). San Pedro
is considered the best example of a desert riparian system remaining in the southwest
and serves as a major migratory pathway for neotropical migratory birds. Populations of
numerous species of bats are thought to occur along the river valley due to the
elevational gradient, presence of limestone terrain, and diversity of riparian and
xeroriparian communities (TNC 2000). Since the area residents are dependent upon
private wells, an increase in homesites, agricultural uses, and other private development
would consequently increase the groundwater pumping of the area. Portions of the river
have already ceased to flow reliably (Pima County-Water Resources 1999). Increased
pumping could easily and fairly rapidly further decrease the amount of shallow
groundwater and surface streamflow supporting the riparian woodland and wetlands
along the San Pedro River and its tributaries.

4. Recreation

The increasing pressure that the Redington Pass area of the Coronado National Forest
has been experiencing from recreationists, particularly from off-road vehicles (ORV) and
trespass camping, is also a potential stress to the subarea and its unique habitats (U.S.
Forest Service, Senn, 2000). Numerous designated and non-designated trails provide
access to increasing numbers of hikers, equestrians, mountain bicyclists, and off-road
vehicles. Direct effects of these activities and overuse include loss of surface vegetative
cover, erosion, habitat fragmentation, and disturbance of wildlife. Damage to riparian
vegetation also resulits. It is realistic to expect that the use of the Redington Pass area
and much of the land between the mountains and the San Pedro River will continue to
increase as the population of the Tucson basin increases and as the maximum carrying
capacity of the Mt. Lemon recreation areas is quickly reached.
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Surface Groundwater and Streams
in the San Pedro Subarea

L—~ Perennial Reach
L~ |[ntermittent Reach

7| Suspected Shallow Groundwater Areas
(based on well data and aerial imagery)

s Well with Depth to Water less than 50 feet .
(ADWR Well 55-Registry and GWSI databases) ~~ Major Street or Highway

Figure 4




‘g|qeoyidde jou = y/N

V/N VN ON V/N V/N V/N L'e 0 %9810 ysy
V/N V/N ON V/N V/N V/N by 0 %0810 JSlIN
V/N V/N ON V/IN V/N V/N e 0 y981) J9eQ
SOA V/IN ON V/N 0 0 9l 2’1 uoAue) AoinoA
V/N V/N ON V/N 0 0 ve 22 uoAue) muids3
S9A b ON V/N V/N V/N L'e L0 uoAue) oo|ing
SBA eg ON V/N gge 0 Ge A uoAue) uewyasng
V/N V/N ON V/IN V/N V/N Lb 0 uoAue) aiowedhs
V/N V/N SOA V/IN 0 0 0 61 ebauai) weybuig
V/N eg SBA 2012 0 90¢€e 90t £l lany olpad uesg
A b ON V/N b2 ¥'€6 0 L0 uofAue) Jebp3
V/N V/N ON V/N V/N VN Al 0 uised %o9d
V/N V/IN ON VIN V/N V/N 8l 0 uoAue) As|yoly
V/N 0 ON V/N 0S 0 0 0 uoAue) uojens
V/N V/N ON V/N V/N V/N Al 0 USeM Uewesasn
V/N V/IN - ON V/N Ll 0. A 0 uoAue) Japly
sboi4 sopads  1eugeH Jajempunoly  1ejigeH uelediy 1elqeH MOl4 MO|H aWweN wealsg
piedoan ysi4 MO MOJBUS JO S8I0Y V SSE|D JO saioy  ueueduossw  Juspiulelu] |eluudiad
-AwbAd -0JpAH Jo saioy  JO S8|IN JO S9N

v3IHVENS O0HA3d NVS 3HL NI SOILSIHILOVHVHO WVIHLS

9 314Vl



B. Biological Resources

1. Vegqetation and Land Cover

The San Pedro Subarea abuts the Santa Catalina and Rincon Mountains on the west
(Figure 5). At higher elevations habitats include douglas-fir-mixed-conifer, pine, oak,
and oak-pine forests and areas of manzanita habitat. At lower elevations to the east
habitats include mixed grass scrub, palo verde-mixed cacti, and creosote bursage.
Stands of mixed evergreen sclerophyll are interspersed with mixed scrub, cottonwood-
willow and limited agricultural development in the northeast corner of the subarea.

2. Critical Habitat

Both the current 289 acres of TNC preserve and the proposed additional 400 acres are
within Critical Habitat for the cactus ferruginous pygmy owl (CFPO), Map Unit 6. It
includes the riparian woodiands of the lower San Pedro River woodlands. Four pygmy-
owls were documented in the mid-1980s. Activities that pose a threat to the Critical
Habitat for the CFPO include removing or destroying vegetation; water diversion,
impoundment or groundwater pumping that alters water quality or quantity to an extent
that riparian vegetation is significantly affected; and recreational activities that
appreciably degrade vegetation (U.S. Department of Interior-U.S. Fish and Wildlife
Service [USDI-USFWS] 1999).

In December 1999 the USFWS proposed a Critical Habitat designation for the
Spikedace and Loach minnow along a 46-mile segment of the San Pedro and 14 miles
of Redfield Canyon, a tributary of the San Pedro that extends to the east. Approximately
15 miles of that proposed Critical Habitat lie within the county. None of the habitat is
currently occupied by these fish but it is considered to be the type locality and contains
important restoration areas (i.e., they have the potential for developing the necessary
requirements for survival, growth, and reproduction of the fish). Activities that contribute
to habitat destruction; alter natural flow regimes, watershed characteristics, channel
morphology, or water chemistry; and/or introduce, spread, or augment nonnative aquatic
species could destroy or adversely modify the critical habitat of these fish species
(USDI-USFWS 1999).

In February 2000, the USFWS gave notice of a petition to consider listing the yellow-
billed cuckoo as endangered. If the listing is determined to be warranted, the USFWS
may designate critical habitat. This species prefers dense riparian thickets. Habitat for
this bird exists in this reach of the San Pedro River valley and at least one nesting
occurrence has been documented (TNC 2000).

3. Species at Risk

A total of 16 Status 1 and 2 Vulnerable Species occur within the subarea (Table 7). The
subarea does contain suitable habitat for beaver and so there is a possibility of
reintroducing the species. There is also the possibility of natural reestablishment of
beaver to the area since they exist both in upstream and downstream locations. One
consideration, in addition to public concerns about beaver restoration, are the potential
increases in bullfrogs and non-native fishes associated with increased amounts of pool
habitats behind beaver dams.
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Vegetation and Land Cover
in the San Pedro Subarea

Vegetation Communities (BLP Classification)
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C. Existing and Proposed Preserve Areas

The Bingham Cienega Preserve, owned by Pima County and managed by The Nature
Conservancy for wildlife habitat, is located along the San Pedro River just north of
Redington. The Preserve includes a very rare spring-fed cienega, mesquite bosques, a
deciduous broadieaf riparian forest, and an area previously cleared for agriculture (TNC
1992). Unusually dry conditions over the last few months contributed to a recent wildfire
that completely removed dry cattails in the wettest areas of the cienega, north of
Redington Road (Redington Natural Resource Conservation District [RNRCD] 2000).
None of the sacaton and deciduous tree areas of restoration, east of the cienega
burned. Wild fires pose a threat to this area, as does the invasion by non-native grasses
and tamarisk. Domestic livestock grazing is allowed within a 19-acre inholding of the
preserve and could be a potential stressor to riparian habitat; incomplete perimeter
fencing and resultant trespass livestock grazing is also a potential threat. The presence
of the exotic mosquitofish poses a threat to the management goals of reestablishing the
Gila topminnow and desert pupfish. The presence of feral hogs all along the San Pedro
River is an ongoing management concern within the preserve. The hogs uproot native
vegetation in cienega, riparian, and mesquite bosque habitats; compete with native
wildlife for food, water, and cover; and can transmit diseases that infect predators and
other wildlife (TNC 2000).

Additional properties totaling 400 acres along the San Pedro, north of the existing
preserve area have been identified for future acquisition by the Open Space Acquisition
Master Plan to increase the preserve size. Some of the parcels are State Land but the
river floodway and adjacent land is mostly privately held ranch land.

The Mountain Parks and the Sonoran Desert Conservation Plan report (Pima County
1999) proposes the establishment of the Buehman-Bingham Natural Preserve.
Encompassing 7,489 acres, this preserve would include both the existing Bingham
Cienega Preserve and the 1,080 acres held by The Nature Conservancy adjacent to the
Coronado National Forest in the Buehman Canyon area. It would form an important
wildlife and riparian corridor between the San Pedro River and the Rincon Mountains.
Buehman Canyon is one of the most significant tributary canyons to the San Pedro River
and provides habitat to endangered aquatic species (i.e., desert pupfish, Gila
topminnow, and leopard frogs).

D. Summary of Potential Stressors to Biological Resources

The primary biological stressors of the San Pedro Subarea are habitat alteration,
conversion of vegetative cover, human use and overuse, conversion of ranches and
other large agricultural properties, disease, and competition by non-native species.
Habitats most at risk include areas of shallow groundwater, streams segments with
perennial flows, cienegas, riparian woodlands, native grasslands, and areas of Critical
Habitat for the CFPO.

While the Bingham Cienega Preserve is a significant portion of the subarea, the majority
of the San Pedro Subarea is in land status categories 3b and 4a (Figure 6). These
categories indicate both the lack of permanent protection from conversion to more
intensive uses and the limited level existing stressors.
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Activities that are contributing or have contributed to biological stress include increased
residential development, clearing agricultural fields, groundwater pumping, diversion of
stream flows, mining, livestock overgrazing, fire suppression, and off-road-vehicle use
and indiscriminate recreation uses (Table 8). '

Of primary concern in this watershed is the continued presence of surface water in
perennial flow areas and cienega marshlands along the San Pedro River, and Buehman
and Redfield Canyons. This could be jeopardized by increasing water pumping for
residents and for agricultural fields (e.g., alfalfa). The large ranch operations maintain
irrigated terraces in the summer months and allow the upland perennial grasses to
recover. Mesquite bosques or riparian grasslands are or have been converted to
pastures and the pastures must be supported by groundwater pumping. This raises
concerns for the perennial flow and riparian habitat that is highly sensitive to drops in the
water table and for increased nitrogen levels due to irrigation runoff.

The conversion of ranches and large agricultural properties to smaller lots is a concern
not only because of habitat alteration, loss, and fragmentation issues but also because
of the potential for increased groundwater pumping.

The potential for mining exists in the side canyons of the San Pedro River. While this
has been an immediate concern in Buehman Canyon, it is also a potential for other
areas of medium to high potential for mineral resources along the northeast flank of the
Catalina Mountains. Landscape and water quality degradation are potential effects of
mining.

The presence of feral hogs, non-native fish, and frogs are a concern. They compete with
native wildlife for food and can introduce disease. Invasive and exotic plant species
change the composition and structure of the native riparian communities, increase
potential for wildfires, reduce habitat diversity, reduce water availability for native
species, and can increase the salinity of floodplain soils (saltcedar).
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TABLE 8
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT
CATEGORIES OF THE SAN PEDRO SUBAREA

Land Uses and Activities

] (=]
£ g
= ‘:E:L ] b o) 2]
3] )] -
T T & §g 3 § S
[ [ o n C —_ R o
8 £ D ] > E 5 o 3 o
» £ g 3 o2 = @ g g
Ownership or Management s & S g 53 o 2 3 3 S
Catego § = S 8 52 9§ c g O
ad S 3 3 5 =2E @ 5 2 3 ¢
Coronado National Forest X - - * X X X X X X
(56,542 acres)
Saguaro National Park East - - - * X X - X k) ]
(8,950 acres)
Bingham Cienega Preserve - - < X X X - X DX *
(180 acres)
Buehman Canyon Preserve# * * - X X X X X - *
State Land (66,826 acres) * * * X X X X X X X
USFS Rincon Mountain
Wilderness Area
(17,252 acres)
USFS Butterfly Research
Natural Area (1,129 acres)
TNC (deeded land)
(2,793 acres)
Pima County Open Space
(474 acres)
Private Lands (20,112 acres) X X X X X X X X X X
X = OCcurs

- = does not occur

* = potential to occur

& = historic but not present occurrence
# = does not appear in GPS data







IV. Cienega-Rincon (Subarea 2)

This subarea is at the eastern edge of Pima County, extending north from the Pima
County/Santa Cruz County line to the confluence of the Pantano Wash and Rincon
Creek (Figure 7). Landforms defining the subarea include the Rincon Mountains at the
north end, the Rincon and Cienega Creek valleys, the Santa Rita Mountains on the west,
and the Whetstone Mountains on the east. The communities of Vail and Rocking K are
within the subarea.

Cienega-Rincon Subarea Location in Pima County
Figure 7

A. Potential Threats and Stressors

1. Land Use and Landscape Character

Historically ranchland, the land use character of this area has been mostly rural, with
relatively undeveloped open valleys surrounded by foothills and mountains. With
increased population growth throughout southeastern Arizona, the character has been
changing (Figure 8). The limits of the city of Tucson now extend to the west side of the
Pantano Wash. With increased development pressure, ranches have been subdivided
and split into smaller parcels. Lot splitting and wildcat subdividing have become
prevalent means of residential development, particularly in the areas of Vail, Garigan’'s
Gulch, Pistol Hill, elsewhere in the Rincon Valley, and in Davidson Canyon, south of
Interstate 10 (I-10).

Pistol Hill is west of Colossal Cave Mountain Park, on the south side of Colossal Cave
Road. The limestone soils around Colossal Cave support needlespine pineapple cactus
as well as Agave palmeri and shindagger, two limestone-loving agaves that are critical
food sources for the endangered lesser long-nosed bat and other nectar-feeding bats
(USDI-BLM 1999). Increased lot-splitting and unregulated subdividing in the Pistol Hill
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area poses particular concern here due to these unique conditions. Some of the land is
State Land and could potentially be released for private development.

The Davidson Canyon area is south of I-10 and east of State Route (SR-83). Increasing
lot splitting occurs here, particularly in areas where terrain is not a limiting constraint.
Significant areas of State Land, which could be released for private development,
surround the private land.

Although not illegal, the effects of lot-splitting throughout the subarea are frequently
counter-productive to the intent of the “Resource Conservation,” “Resource Transition,”
and “Low Intensity Rural” designations shown for most of these areas by the County’s
Comprehensive Land Use Plan. Habitat loss, alteration, degradation, and fragmentation
frequently result, floodplains are encroached upon, and the increased number of private
wells contributes to the decline in groundwater levels.

Rocking K and Vail Valley are large-acreage Specific. Plans approved in the last 15
years for the Rincon Valley. The County’s Comprehensive Land Use Plan and the
Subregion Plan reflect these plans (Pima County 1997). The Specific Plans are planned
communities with mixed uses and golf courses. Both plans have open space areas set
aside and provisions for preservation and salvage of native vegetation. When built these
communities will significantly increase the population in the Rincon Valley.

The Subregion Plan indicates “Rural Transition” and “Low Intensity Rural” for the lands
north and south of Cienega Creek, but a zoning plan approved in 1959 reflects much
higher intensity uses. The Vail-Posta Quemada Area Master Plan shows industrial, high
density residential and medium density residential land uses in the area along the north
side of the Cienega Creek (Pima County 1959). Further north into the foothill areas
abutting Saguaro National Park, medium to low density residential is noted. Because this
is an approved zoning plan, land developers would only have to go through the
subdivision platting process to bring this plan into reality. A portion of the Plan area is
within the Cienega Creek Preserve, now owned by Pima County, but much of it is private
land or State Land, which could potentially be released for private development.
Intensive development of this area would be a serious stressor to biological resources,
not only in habitat loss and fragmentation, but in its potential effect of declining
groundwater levels in the vicinity of Cienega Creek.

One of the conditions of the Rocking K Specific Plan requires the restoration of the two-
mile reach of Rincon Creek that is within the Plan boundaries. The goal is to re-establish
a riparian woodland dominated by mesquite, Arizona walnut, sycamore, and cottonwood
trees. Restoration efforts will focus on heavily disturbed lands along the Creek.
Abandoned agricultural fields dominated by invasive species are located along the
floodplain. These fields were originally developed in the 1930s for the production of
alfalfa and barley. By the 1950s most of the riparian plant community no longer existed
in this area. The removal of vegetation, groundwater pumping for irrigation,
channelization, and the impoundment of lower Rincon Creek’s tributaries are thought to
be the principal reasons (U.S. Geological Survey [USGS] 1997). ‘

Two large subdivisions are planned for the area near I-10 and SR-83. One would be
located east of SR-83 on both sides of I-10; the other would be on the west side of SR-
83, south of |-10. Both projects are indicative of the development pressure in this




subarea. Proximity to Davidson Canyon is of concern, particularly if bank protection
and/or other improvements would be required downstream at the I-10 overpass. (See
discussion under Davidson Canyon Preserve.)

Ranching and grazing continues in the upper Rincon Creek area. Here, understory
vegetation is absent or sparse and cattle crossings at the Creek have caused bank
erosion and undercutting of riparian vegetation. Even in areas that are no longer grazed
the impacts from past grazing remain, and invasive shrubs such as burrow weed are
prevalent. Increased development and poorly managed grazing could result in upstream
continuation of channe! erosion such as has occurred on the Pantano Wash (Tellman
2000). This would have a negative effect on the remaining riparian habitat and the
wildlife it supports.

Ranching and grazing continue to be an important part of the economy and landscape
management in the southern portion of the Cienega-Rincon Subarea. Privately owned
ranches and grazing allotments on public land comprise large tracts of open
grasslands—both Sacaton grassland bottomlands and highland grasslands. Many
ranches in the Cienega-Rincon Subarea provide good examples of how carefully
managed ranch operation are compatible with conservation values. Grazing does not
presently pose a significant stress to Forest lands in the Santa Ritas (U.S. Forest
Service [USFS], Graves, 2000). Ranch conversions, lot-splitting and wildcat subdividing,
inappropriate grazing, invasive species, and brush encroachment due to fire suppression
are sources of stress to grassland communities (USDI-BLM 1999).

Sand and gravel mining along the Pantano Wash has been extensive and ongoing. The
extraction of so much aggregate material is considered to be one reason that the
channel bed has lowered as much as 14 feet (Tellman 2000). Implications to biological
resources would be the continued upstream channel cutting, erosion, and the
subsequent loss of adjacent xeroriparian and riparian vegetation.

The mineral resources of the Santa Rita Mountains have been explored and mined for
many years. Continued interest in the area exists and is activated when copper prices
are high. The historic mining complex of Helvetia is located on the western side of the
Santa Ritas, at the northern end. Southeast of Helvetia, and within this subarea, is the
Rosemont area—both are within the Helvetia-Rosemont Mining District. ASARCO holds
mining claims covering over 2,000 acres at the company’s Rosemont Ranch, located
approximately one mile west of SR-83 in the headwaters of Davidson Canyon. In 1996
ASARCO sought a land exchange to add to its existing Rosemont holdings for mining
and a buffer. The proposition drew heavy opposition. In 1998 the Forest supervisor for
Coronado National Forest suspended an agreement to explore the possibilities because
the company had not submitted a mining plan for consideration. ASARCO has put off
pursuing the plan, and the necessary environmental impact statement, due to depressed
copper prices (Arizona Daily Star 1998). Interest in the ore body at Rosemont remains,
and mining could be an issue at any time in the future.

South of the Helvetia-Rosemont Mining District is the Greaterville Mining District. Both
have areas of high to medium mineral resource potential, as do other isolated areas at
the north end of the Santa Ritas and on the west side of the Whetstone Mountains
(USDI-USFS 1996). Copper is the primary commodity produced from these deposits;
gold, silver, tungsten, zinc, and molybdenum are possible byproducts. The Helvetia-
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Rosemont District also contains enormous reserves of limestone and marble. The
mineral resources are subject to exploration, development, and production under the
federal General Mining Law of 1872. Any mining activities within the boundaries of
Coronado National Forest, or otherwise having a federal nexus, would be required to
develop a mining plan and an Environmental Assessment. or Environmental Impact
Statement.

Effects on biological resources from mining could include large-scale degradation of
“intact areas, habitat loss and fragmentation, potential for downstream watershed
contamination, and intensive groundwater pumping to support mine operations. Habitats
affected could represent the full range from heavily forested areas at higher elevations,
riparian canyons, oak woodlands, and grasslands.

2. Transportation

Interstate 10 and SR-83 are the major transportation corridors in the subarea, with
limited and dispersed roads, primarily on the western side of the subarea (Figure 9).
Colossal Cave Road and Old Spanish Trail are the main roadways in the Rincon Valley.
Other paved roads and numerous unpaved roads are found throughout. The Greaterville
Road provides east-west access between the Cienega Creek valley and the Upper San
Pedro valley, passing through the Greaterville Mining District. If mining in the Rosemont
or Greaterville areas becomes active, roads would likely be built and/or improved to
provide access. That would serve to further fragment the habitat that the Forest lands
provide and could result in habitat loss, particularly of riparian growth in the canyons that
existing roads are located.

SR-83 provides access between Nogales, Patagonia, and Sonoita to 1-10. Traffic has
been increasing along this roadway, in part due to North American Free Trade Agreemtn
(NAFTA). Trucks that are heading from Nogales to eastbound I-10 use SR-83 as a
shorter route than driving north to Tucson. With increased trucking activity from Nogales,
and increasing populations in the vicinities of Patagonia and Sonoita, there is potential
for a continued increase in truck and other traffic. If SR-83 was widened and improved in
order to accommodate this traffic, it would be more of a barrier to wildlife movement
between the valley grassland habitats along Cienega Creek and the Santa Rita
Mountains and foothills. Other effects would be direct habitat loss, alteration,
fragmentation, and increased roadkill. This would come in part from drainage crossing
improvements that would be required for a wider roadway.

Two tracks of the Southern Pacific railroad are within the subarea, following the general
alignment of the Cienega Creek and |-10.

3. Water Uses

Private water companies and individual private wells serve most of the water needs of
the Cienega-Rincon Subarea. There are a number of watercourses with perennial flows,
mostly along the Cienega Creek and on the western side of the Whetstone Mountains
(Figure 10 and Table 9). Areas of shallow groundwater are found in association with the
perennial reaches, but also occur along the Rincon Creek, Agua Verde Creek, and along
Davidson Canyon. Not only do the perennial flows and associated wetlands provide
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aquatic habitat for species which are endangered or rare, they provide a potential site for
reintroduction of native fish.

Within the Cienega Creek Preserve surface flows are perennial and Pima County has an
instream flow permit, but at the west end of the Preserve the water is diverted and piped
to the Vail Valley Ranch development. Perennial flows, and associated riparian habitat,
stop just downstream of a subgrade dam and diversion. The water rights are held by the
Vail Valley Ranch developers who will use the water for golf course and landscape
irrigation (Pima County 2000).

Within the southeast end of the Preserve is the Empirita Ranch area. According to the
Cienega Creek Natural Preserve Management Plan (Pima County-Cienega 1994) Pima
County’s agreement with the prior owner, the Empirita Ranch Limited Partnership, allows
the Partnership to construct and operate up to 16 wells within the ranch area. The water
can be used to support off-site uses and private development. This presents the
possibility of groundwater pumping in this area negatively affecting not only this area’s
stream fiows and the vegetation it supports, but also the downstream perennial flows
through the Preserve. The Management Plan identifies maintenance of the perennial
stream flow as the most important of the management objectives. It further
acknowledges that off-site activities, particularly ground water pumping, will ultimately
determine the future of perennial stream flow within the Preserve. Without the stream
flow, the associated riparian woodland vegetation would be lost and the habitat values of
the preserve would be greatly diminished.

Other concerns with regard to water use are tied to the development potential of private

and State Lands, increased lot-splitting, and increased ground water pumping to provide
for the water needs of a growing population within the subarea.

4. Recreation

Opportunities for recreation are abundant within the Cienega-Rincon Subarea as
provided by the surrounding preserves. Coronado National Forest unreserved areas and
Wilderness areas (Rincon Mountain and Mt. Wrightson), Saguaro National Park,
Colossal Cave Mountain Park, Cienega Creek Natural Preserve, and BLM’s Empire-
Cienega Resource Conservation Area (RCA). Additionally, there are State Lands and
other BLM lands that receive recreational use. Recreational activities include wilderness
experience and backcountry use, bird and wildlife observation, hiking, picnicking and
camping, hunting, off-road-vehicle use, cave exploring (in Gardner Canyon area),
horseback riding, and mountain biking.

Recreation use within the Cienega Creek Natural Preserve is by permit only, and is
limited to a maximum of 50 persons a day (Pima County-Cienega 1994). Presently about
10 people per weekday visit the Preserve (Pima County-Mt. Parks 1999). The Empire-
Cienega RCA has no campgrounds or developed facilities, but hiking, camping,
bicycling, and hunting are allowed. Its 45,000 acres are under the administration of the

BLM.

Recreation use is increasing on Forest lands, particularly in the area of Gardner Canyon
and north to the Rosemont area. Irresponsible off-road-vehicle use here has resulted in
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habitat loss and degradation, erosion, gullying and disturbance of wildlife. The Forest
Service is initiating a program of public education and adding fencing and cattle guards
to stabilize the high-use areas.

Sources of biological stress associated with the increasing recreational use of the area
include damage to or removal of vegetative communities due to off-road-vehicle use,
creation of wildcat trails and roads, primitive camping and vandalism; disturbance of
wildlife; and increased potential for wildfires. Caves are being damaged in some areas
by theft vandalism and over use (Sonoran Institute 1999).

B. Biological Resources

1. Vegetation and Land Cover

Habitat within the Cienega-Rincon Subarea consists primarily of mixed grass scrub
(Figure 11). Areas of higher elevation support stands of pine, oak, oak-pine, and
manzanita on the southwestern, western, and northern edges of the subarea. Other
habitat types contained within the subarea include palo verde-mixed cacti, creosote-
tarbush, creosote-bursage, and mixed scrub communities. Drainages in the south-
central and northwest portions of the subarea support sacaton scrub vegetation,
cordgrass, and stands of cottonwood willow. Limited agricultural development has taken
place in the central drainage of the subarea. Urban development occupies a portion of
the eastern edge of the subarea.

2. _ Critical Habitat
No areas of Critical Habitat have been designated within the Cienega-Rincon Subarea.

3. _Species at Risk

A total of 19 Status 1 and 2 Vulnerable Species occur within the Cienega-Rincon
Subarea (Table 10).

C. Existing and Proposed Preserve Areas

There are several proposals, one of great regional and national significance, to expand
existing preserve areas and create new ones.

1. Las Cienegas National Conservation Area (NCA)

The creation of Las Cienegas NCA has been proposed by a bill introduced to Congress
in September 1999. It would total over 200,000 acres of land and would include the
Empire-Cienega RCA, Cienega Creek Natural Preserve, Colossal Cave Mountain Park,
State Lands, other BLM land, and private lands (Arizona Daily Star 2000). As proposed,
the NCA would provide a connecting corridor of land between the Catalina and Rincon
mountains, the Cienega and Rincon Creek watersheds, the Santa Rita Mountains, and
Forest lands in southeastern Arizona. The NCA would not transfer land out of private
ownership or restrict private property rights. It would allow grazing and recreation
activities to continue in appropriate areas (Sonoran Institute 2000).

51




T 0 Miles 4.5
e
1:285,120

WHETSTONE MOUNTAINS

I:\jobs|3273blgis\aprsithriveg.apricie:veg_series 3100

Vegetation Communities

B 12262 Pine

B 123.31 Encinal (Oak)

123.32 Oak-Pine

133.32 Manzanita

I 143.14 Sacaton Scrub
B 143.15 Mixed Grass-Scrub
B 143.16 Shrub-Scrub Disclimax
153.21 Creosote-Tarbush

: 153.26 Mixed Scrub
[ ]154.11 Creosote-Bursage
[ 1154.12 Paloverde-Mixed Cacti
223.21 Cottonwood-Willow
B 22322 Mixed Broadleaf

B 22452 Mesquite
Figure 11

Vegetation and Land Cover
(BLP Classification) in the Cienega-Rincon Subarea gy 2>: 53 cotonwoocWitow

B 234.71 Mixed Scrub

243.53 Cordgrass

Other Land Cover Types
7~ 999.1 Agriculture

B ©99.2 Urban
R 9993 Water

~~—"~ Major Road
or Highway




S4SN 6661
penb yead uoouiy

-abueys ajewd J0/pue bnoip

jo ynsal e se A|ddns pooy} a|gelA Jo

ss0| pue ‘saseasip Builbiawa Buipnioul
‘aseasip jo AN|iqIssod ‘Sluana
anseyo0)s 0} 10afgns uonejndod

[fews ‘siayorem piig Aq aoueqinisig
Buina poop ¢sasn [einynoube

pue Buiue ;Buizelb %001sai| dUOISIY

SdN G661 ‘ereaud  ‘uoneziueqin ‘uolijezijduueyd ‘Burdwnd OSM
JengeH |eanun G/61 ‘o1eaud y661 Jarempunoln -uasaid pue ouolsly SS4 mo-AwbAg snousBnuag snjoed
ul papn|oul Jou S| Ba1eqNS  penb yead apiaA enbue | ‘uoljeid}fe pue uoNoNISap JeyqeH 34 LS t WwinJooBd WNUEBIISeIq Wnipione|s
‘(sebueyo paysisiem
‘sneo Aq Buiidwey) Buizesb x3o01saAl]
-Auenb sayem Jood Buibpaiq
‘wbnoiqg ‘Buipool4 "uonez|BUUBYD
splooal Auew N9 pue Buidwnd Jaempunoib JSM
yaa1) ebaualn ‘w19 ebauai) ‘penb Aq sso| jeyqeH -uonepaid SS4H aqnyo ein
_ ui uoieindod ajgein B Alqeqoid uofue) 1aep Buudg pue uoni}adwod ‘sa198ds BANBU-UON 4 2s I eipaw.aul Bl
‘51004 SWNSU0d euljaAel “sjueid
anIseAul paonposjul Aq uoniadwo)
‘Buszeib »00}saA]| 0} anp 1elqey
40 uonepesBaq “(oeo o) ajqereled si HsS
g4sn  ued) Buizesn “sjenplaput jo Jagquinu SsA eAleg
‘g|WopUS auolsaWl  "9/6L penb youey axdwl llewss pue uolngLisip moueu Alap 0S4 1S 1 nzapzuob eixnaiowy
SOJON spJooay SWAH $10SSailS pue sjealy] |enualod snjels jyuey snjeis BWeN UOWWOo/aWeN JIilusios
Bunsi sl Aunop
ewld

vIHVENS NOONIH-VOIANIIO IHL NI DNIHHNDD0 S3I03dS ITGVHININA 2 ANV | SNLVIS

01 379Vl



S4SN 261

‘e26L penb uosiubum IN

NI 8661 @1 ebaual)

‘spi02al [B19ASS ‘UoAuR)

Jarep Buudg Wig

866 | doe1D ebaual) jo

M youey andw3 S4sSn

5¢61 ‘uoAue) epuold

‘penb enanloH NG 8661

)aa19 ebaualn ‘penb

SMO.JBN 8U] dleAld G861}

00/L}/2 ‘uoed ‘ysep ap1ap enbue
uo Buipulj Aep-06 anlsod  ‘penb yead apleA enbue |

‘pasabuepua se isi| 0} 66/52/¢

pajy INS "86/6¢/9 PalUBLIEM

10u sem Bunsi| eyl pauiwialep
Buipuy Aep-06 ‘palebuepua S4SN 2661 'v661
se Bunsi| Joj pauonilad ‘1661 ‘Penb uosyBum N

‘Buiwiey

ueoad ul abealoe jo uononpay

-Builino poop ¢sesn jeinynoube

pue Buiwie ;Buizeid 3o0)saAl ouolslYy
‘uoljeziueqin ‘uoiezijduueyo ‘Buidwnd
Jayempunoio) Juasaid pue ouoIsiy
‘uoneIB}fE PUE UOHONIISAP JeliqeH

‘Ausianipolg

10} Joyua) Aq pabajfe sieaiyl oioads
oIS @ik S9OUBGNISIP 1510} JBY10

pue Buipjing peos ‘Buiuiw ‘Buizesd
ameo ‘sisiuoealcal Aq aoueqinisiq
-aBueyd ayewi(o [eqo|n ‘asn suods pue
[euoljealdal paziuebiQ "sally 1aquiiy
Jolew o} Buipes) uoissaiddns auy jo
saouanbasuod Ajgissod Bulies|o 1sa10)
pue Buibbo| Aq uononiisep jelqeH

OSM
SSd P
auonnad
- €S

OSM
SS4°p
suonned
-4 €S

[4

00¥oN2 pajtg-mofjak wialsapm
SIBJUBPIO00 SNUBILBWE SNZA200D

symeysob usayuou aydedy
ayoede sijiuab 1a)id10oy

‘BaseqQns SIY} uiypm Ajaieq ‘seaie SdN ‘2661
uoneasje ubiy je snooo Aey ‘penb urelunopy eoln
SaJON spi0oday SIWAH

$10SS91)S puE Sjealy] [enualod

snjels  Huey
Bunsi ajels

smels
Aunon
eulld

QWEN UOWIWO/SWEN JIJHusIoS

(panupuod)

vIHVENS NOJNIH-VHINIIO THL NI DNIHHNOD0 S3103dS I1aVHIANTINA T ANV | SALVLS

0L 37avli



"youey BpEWAND BISOd UO
soaJ} ul Buisoos “Yied ueunoy
aneq [eSS0[0D) WOl PaWIYUOD

" pauodal osjy "91eOIpUI SPI0Dal

“asn apionosasul
woJj Bunnsai Aiddns pooj jo uoionpas
pue Buiuosiod Aiepuoaas Ajjeoyioads
‘sasn einynoube pue Buiwsed

-seale ueuedu Jo sso| o} Buipes)

sy} uey) youey andw3 uo  ‘Ig 6861 ‘UdINH aidws  ‘Buiynd poom ‘uonezijauueyo ‘Buidwnd OSM 1eq paJ UIdIsap
uowiwo9 aiow si Ajqeqold siy | ‘penb youey andw3g  1eyempunoib jo ynsai e se sso| JeligqeH sS4 A A (syeasoq=) rassolq sninise]
ojels 0661
‘aBeuresp »oa1p ebaual)
‘ajeAud L6} ‘ouejued
‘penb smouepN 9yl alels
0661 ‘uokueo uospiaeq
‘penb uebe4 junopy s1elS
1861 Buuds Jadiy ‘penb
1S9M 18| Blo|leD aleAud snjoed
1861 ‘9961 ‘penb jrep ‘saloads siy} joedwi ybiw ys g|ddeauid pauids-ajpaanN
areAld ¥661 ‘M Bupjooy S9|0IUaA prol-Jjo pue Juawdojaaap S SNJJUB0)0818
penb yead apiaA anbuei pue -uoinguisip moueu KB s €S 2 "JeA SNJJUB00}0818 snjsewouIysq
S48N
‘2 ‘elloAleH 9lBIS € ‘HOd
¥ :/ :uebe4 unop alelS -o1jel} 3joIyaA peol-jo uawdolaaeq
L 'HOg £ ‘ereaud g 19 ‘padojanap usaq sey yoiym jo snjoed a|ddeauid ey
‘spiepuels s,Aepo}  lBA  "BaIRqNS SIUY J0j G yonw pue spue)| uelpu| pue ajeaud uo SH euidsysnqo.
Buisn Alauea pijea e aq lou Ay "00) BuWild 10} SPI0J3I 09 S1 4OiLM JO Yonw ‘uoinNquIsIp MosleN a4 FAS) 1 “JeA U8ayos eyjueydAiod
S9JON sp102ay SWAH $108S2J1S pue Sjeaily] |enualod sniels Nuey snels BWEN UOWWOoy3WeN JIuaIoS
Bups1  ems  AwnoQ
eulid

(panunuoa)

VIHVENS NOONIH-VDINIIO IHL NI ONIHHNID0 S3103dS F1aVHIANTNA 2 ANV | SNLVIS

0l 318Vl



8/61 penb ugjunopy oI ‘uonnNqQuUIsIp molieu AIBA SS4 IS L gpydoiox eibiaquaiyny
Aynpy uoAuen xog
S4SN 9861 BHOAIBH ‘uoynquisip mouseu oA SS4 1S 8 seploiqnp eibiequajyniy
‘uonepeibap paysiajepm
Auno) ewid wig ‘sa10ads paonpoJjul wouy uoniaduo) L
apnjoul Jou saop pue ‘pajeublsap 9661 Yyony asidwg -penb 'sp0oo}4 ‘Bumna jpuueyd ouolsIH SH |[equin Jajepn Bonydeny
u2aq sey JeligeH |eoinu) uoAue) 1a1epn Hundg ‘sso| jejiqeH "Buidwind Jayempunosn 34 2sS BlEAINDAI BUBLIBUYRYIS SISd0dB|IT]
‘sjeq 9say}
Buowre sauloap 0} Bunnguiuod snyl
pue saiunuoddo Buibeio) Buiseasoap
s4sn Alqissod se pajsabfins uaaq osje
8861 (‘0D zrniy eluEg) sey saaeby J0 yjjels Jamoy) Juabiawo
uoAue) |jwmes ‘penb Aimau uo xooisany Ag Buismouq
uosiyBuUM "IN W19 6861 aAISS20x T "e|inba) pue jeosaw
‘reue) ebBaualy ‘penb 1O ainjoejnuewW [eo0} Jo} Buiseniey
‘syio ur Busoos Inq aned ay) uoAue) Jajep Buudg QAISS20XD 0} BNp 0JIXa Wayuou
ul jou quasald se sapads siyl N 6861 youey aaidw] jo seaue abie| Jano sanebe angeu jo
S)S|j 8)ISqam Mied UIejunopy anen ‘penb youey andwz  obeasoe ul suononpal abie| Aq parwaye
jessojoD auj ‘wayysoj Apadoid  SJSN 9/64 BUGAIBH J0 T AjeayeBau ag o} lyBnoy) ‘Ajjeuoiippy
pabeuew si 8ABD 9y} J LINB) W g penb BNOA|SH SleAlld *9oUBQN]SIP PUB UOISN|OXd
Aew Aay| ‘Aeme uanup pue 8861 ‘G961 SUIBJUNO O} 8NP BIOUOS PUB BUOZUY Ui S9IUOJ0D
papnjoxa alam sjeq ‘Hoye ysnw uoduly ‘penb jlreA SAN Auuajew Buijurewsal Jo azis ul suljoop 1eq pasou-Buoy Jassan
UM °8ABD [ESSO|0D UIISO0) €661 39IAa10 uohue) xog pue saluojod Aluiajew Jo siequnu OSM seuanqeqof
Ayussyew e Ajawiioj sem alay]  ‘penb yead apisp enbue) 10 UoloNpaJ 0} pajelai aq o} paba|ly 34 A 2 aroseino sudjoAuojda
S9JON $p1099Y SINGH $10SSal}S puUe Ssjealy] |enualod snjeis juey snels SWEN UOWWOyaWEN dYIIudINS
Bupsm  emis  Awnog

ewid

(panupuod)

Vv3HVANSs NOINIH-VOINIIO IHL NI ONIHHNIJO0 S3133dS ITEVHINTNA 2 ANV | SNLVIS

0L 314vL



66/.¢/8
paiabuepua se sy} 0} pans ago

‘ajqein Aiqeqosd
st uoiejndod a1 ebaual)

6961 1aye uoAue)
PlRIaYEM J10°/861 JolE 8lIS
uoAues) BUOIPE 10} SPIOJAL ON

"8IS uooduly je sjood jo shaains
€ Ul PUNO} 919M BUOU ‘6861 JBLV

"1s001 Ajulaiew e

SB S9SN )l Yoiym ‘oAB)) [eSS0j0D)
woJy payoday "8jeoipul SpJodal
uBY] ‘00 BWlid Ul UOWWOD

aiow Ajqeqoud si saivads siy |

uoAue) isyep buudg
'S4SN 6264 uoAue)
xog S4SN 5661 uokuen

lwmes 1SOM "SIN
e)yY ejueg ‘penb enaniaH

W1g
‘sp102al Auew ‘Yaaip

ebauaip ‘penb uokue)
sarepm Buuds W8
6861 uoAue) pjayerem
‘penb jeassiy WG
‘8661 “MoauD ebausi)
‘penb smoueN ayj SdN
‘7861 uofue) euoipepy
‘penb urelunopy oy
SdN 6861 "8lig uoduly
abpiy apiap anbue]
‘penb yead apiop anbuey

Sd4SN 9861

)oa10 BAE) "09) ZnID
ejues ‘penb uosiybum
‘N "eleAld 9861
‘Aajjep uoouy ‘penb [lep

S4sn
0v61L ‘0661 BHEAIdBH SdN

:aie sjealy) sabaje Aysianlg
jeoibojoig 1o} JaJua) 'SUOISIBAIP

sarem ‘Buidwind Jayempunolb

‘leuqgey Jo sso7 "siojadwooy/siorepaid
paonpousju| "aseasiq

‘(sabueyo paysiarem

‘ajies Aq Buydwesy) Buizeib »001SeAI]
‘Aypenb Jajem sood -Buibpaig
bnoiqg ‘Buipool4 -uoneziBuuryd
pue Buidwnd sayempunoit

Aq ssoj jeuqeH "uonepaid

pue uoyiladwoo ‘sajoads aAleu-uoN

-‘Bujuiw pamauas pue
sisiuonealdal Aq s)s001 Jo soueqINiSIq

Boi4 predoa enyeouyd

SIsusnyeojyo euey

mouujwdo] ejn

SIjejuUapI20
SifeIUaPI220 SISdO}}1080d

1eq paiea-biq s,puosumoy ajed

suaosajjed IpUasSUMO] SNj03d)d

Aunpy Buidaapy

SOJON

Spi0oay SWAH

S10SS811S pue sjealy] [enuajod

awWepN UOWWOT/SWEN JYIIUSI0S

VIHVENS NOINIH-VHINIID IHL NI ONIHHNID0 S3103dS I19VHINTINA 2 ANV | SNLVYLS

(panuijuo)

oL 318vi



Sd4sn
6861-6.61 00 znIQ
BJUBS Ul SPI0J3S [RIOASS

‘penp uosiybum IN

N9 1661
-066} SP1023J [BI9ADS
‘yaai1n ebaual) ‘penb
uoAue) Jajeps Buudg

W78 0661 buudg axndw3
‘penb youey andw3
S4SN 6261 uokue) xog

‘penb eyaAdH N8 8661
ucAue) pjayaxep ‘penb

sauijoap uolendod

[eosaly dleAUd G661 JO S@SNEI UMOUMUN ‘SSO| BUOZO OSM
Wg 0661 a0 ebaualy  ‘salvads aaljeu-uou aaiseau] ‘uonnjjod sS4 6014 psedosa} pueimon]

‘penb smoueN oyl Jolem ‘aseasip ‘Buidwnd Jayempunolo 01 S 2 sisusiedenef euey
"1aAlY Urwodogeq Boiy ayy uo Aaid pue yum aredwos
00 ZniD BIUES Ul PI0DBI yoiym ‘sseq yinow-abue| ay) pue
| ‘penb uiBj3 s4sn se6L  Bouy |ing eyl se yons ‘sainads onoxa Aq
uoAue) ysi4 09 euwid u| pauajealy} os[e ale Ay ‘swep pue
'$PI003l [RIBABS 00 ZnuD  ‘uoisianp Jotem ‘Buidwnd Jarempunosb
BluEg Ul ‘penb uosiybup ‘Buizest »o0isani| Aq sease
‘WN WG 9861 ‘6861 ueuedy 1samyIN0S jo uoloNIISap
“aai9 ebausy) "penb pue uoiiepelfap panuiuod,

SaJ0N sp1099y SWAH $10SSAl}S puUE SiBaIY]| [enualod snjeis Juey snjels SlWeN Uowwoy/aweN d4iuaing
Bunsm  eels  Aunop
euwld

(panunuoa)

VIHVENS NOOJNIH-YOINIIO FHL NI DNIHHNIDO S3103dS ITEVHINTINA 2 ANV | SNLVLS

01 378avl




surejunopy Buejsniy ‘uib|g “erouos ‘uosiubUM IN Head syoedy
‘uofuen 1atep Buuds ‘youey andw3 ‘eneAleH ‘[easapy ‘smoueN ay] ‘uebed Junop 1Sam 1e|d BIBjeD) ‘Yead UodUlY ‘fieA ‘UIBJUNOW BJIN ‘Yead 8piaA anbuej :spend

awypedaq ysiJ pue awer) euozuy (SWAH) walsAs juswabeueyy ejeq abejusyy woilj ale spioddy :3LON

"10/G1/1 Aq renqgey [eonuo
auIWIBIeP 0) SM4 palapio
abpnl jesapaj e 00/¥ L/E UO

 ealeqns uiyim (Ajaigue jou Ji)
Ajlsow sem Jnq ‘eaieqns siy} Jo
suoiuod payono} Ajareq isnf aaey
Aew )| 8664 Ul papuIdsal INg
‘G661 ul pareubisap usaq pey
sa10ads sy} 40} JelqeH [eonlD
“BoJRQNS SIY} UIYIM Ajareq ‘seale
uoneAs|d ybiy e Jnogo Aep

‘00 Bulld Ui seale

auejuow uj Jussaid aqg jou Aew
10 Aew sajoads siy| ‘senbiuyosy
a|qejieAe 1saq ayj Buisn pakanins
ua@aq jou sey jejiqey ayeudoiddy

ayeAld uibjg seau

‘09 nu) eueg ‘penb ulb|g
W1g ¥661 ‘9861

oa17 ebaualn ‘penb
uohue) 1e1ep Buuds

S48n

661 "00 ZniJ ejueg

Ul ||e SuolBJ0| [BIDADS
‘penb uosiybBuM IN

SdN

/661 ‘penb yead uoouiy
SdN ile ‘2661 ul suolledo|
¥ ‘penb urelunopy BoIN

S4SN €261 uohuey uiqe)
8U0}g "0) ZNID BJUBS
‘penb uosiybBum N

‘uoyonJisap
pue uonepesbap jenqey ueuedu
pue oenby -sBouyng Aq uoiepaid

-aBueyo ajewjo reqojn uswdojaasp
[euol}eal0as pue asn suods

pue jeuoiyealdas paziuebio ‘saly
Jaquiy Jofew o} Buipes) uoissaiddns
a1 Jo seouanbasuod Alqissod
‘Buibbo| Aq uononuisap JengeH

‘Buidwed pue Juswdojarsp
[euoneaiday "SpPoo}j pue sall-
‘umou AjJood ‘uonnquisip panwi

osm
S84
0S4

SS4
osm

osm
S84
as4

£S¢S

¥SES

£€S¢S

4

ayeuUS Jayen) UedIXa
sdojebaw senbas siydouwel |

MO panods uedixapy
BpION| SIBIUBPIIN0 XUIS

Maiys euozuy
oBUOZUE X310S

S8l0N

SpJ0d9yY SWAH

S105594)S pue sjeasy] [enusjod

snje)s
Bunsi

Nuey
olBIS

snjels
Aunon
eulid

aWeN UOWWOTYSWEN Jjualdg

VIHVENS NOONIY-YOIANZIO IHL NI ONI

(panunuod)

01 378Vl

HYNOJ0 S3103dS FTaVHINTINA € ANV | SNLVIS



Habitats protected by the NCA would include cienega marshlands, cottonwood-willow
riparian woodlands, juniper-oak woodlands, sacaton grassiands, mesquite bosques, and
semi-desert highland grasslands. Wildlife species protected include native fish, including
the endangered Gila topminnow, endangered lesser long-nosed bat and other bats
species, southwestern willow flycatcher, yellow-billed cuckoo, Chiricahua leopard frog,
and many other important wildlife species (Sonoran Institute 2000). Underlying this is the
overall protection of the watershed, groundwater reserve, and perennial and intermittent
flows. Water resources would primarily be protected by limited groundwater pumping,
limits on activities at areas of surface flows, minimized impervious road surfaces, and
minimized drainageway alterations. A well-functioning watershed is promoted by fewer
impervious roadways, and limiting access to many parts of the watershed reduces the
likelihood that intact wildlife habitat will be affected by incompatible activities.

One of the driving forces behind the proposal is the desire to prevent the urbanization of
the Cienega Creek watershed. Since over half of the proposed NCA area is State Land
that is susceptible to lease or sale and development, this is a distinct possibility,
especially in light of the increasing growth and pressure as the urbanized area of the
Tucson basin continues to expand. The biological stressors associated with urbanization
are habitat removal, alteration and fragmentation, increased groundwater pumping and
depleted water resources, competition by invasive species, human use, and overuse.

2. Empire-Cienega Resource Conservation Area

This RCA would be fully incorporated into the proposed NCA. lts 45,000 acres have
been under the administration of BLM since 1988. Prior to BLM’s acquisition the 10
miles of surface flows, riparian woodlands, oak woodlands, and native grasslands were
facing biological stress associated with the real possibility of housing and commercial
development (USD!-BLM 2000). Presently, grazing with appropriate limitations continues
in the RCA. It is an area of few roads (none paved) and little habitat alteration providing
habitat to a highly diverse wildlife population. Finding protection here are three native
fish (endangered Gila topminnow, Gila chub, and longfin dace), lowland leopard frog,
canyon tree frog, numerous reptiles, over 170 species of birds (including the yellow-
bililed cuckoo), and game and non-game mammals (USDI-BLM 2000).

3. Empire Mountain Park

This park was identified for inclusion as a part of the Sonoran Desert Conservation
Concept Plan. The BLM is committed to acquiring additional land in this area. Over 16
sections of State Land have been identified for consideration. The area, south of the
Empirita Ranch, is being analyzed and planned for in the content of the Resource
Management Plan for the Empire-Cienega Resource Conservation Area.

4. Colossal Cave Mountain Park

The Sonoran Desert Conservation Plan Concept Plan proposes to expand the existing
2 038-acre Park to over 21,000 acres, based on recommendation by County staff and
the Rincon Institute. This expansion would include large parcels of State Lands as well
as private land. It would provide a direct link between the existing Park and Saguaro
National Park to the north, protect two important segments of Rincon and Agua Verde
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Creeks, habitats of both the Sonoran and the Chihuahuan Desert, and protect significant
areas of unique limestone geology and the species it supports (Pima County-Mt. Parks
1999).

As discussed under Land Use, private and State Lands in the vicinity of the park are
being rapidly developed by lot-splitting. This puts at risk “limy” areas containing the
needlespine pineapple cactus and two limestone-loving agaves that are critical food
sources for the endangered lesser long-nosed bat and other nectar-feeding bats. The
increased population also brings with it increased groundwater pumping. The expansion
would protect some of the tributary flows of the Rincon Creek as well as segments of
Rincon and Agua Verde Creeks.

5. _Cienega Creek Natural Preserve

The Sonoran Desert Conservation Concept Plan proposed the Preserve be expanded by
approximately 9,000 acres. Representing one of few remaining desert riparian areas
with perennial flows, Cienega Creek and the Preserve have extremely high resource and
habitat values. A segment of the creek has been designated as a “Unique Water of
Arizona” by the Arizona Department of Environmental Quality (ADEQ) due to its
significance. The Preserve also includes the portion of Davidson Canyon north of i-10.
This canyon extends south and southwest into the Santa Rita Mountains and is an
important tributary to Cienega Creek.

The proposed expansion would protect gaps that presently exist within the Preserve,
widen the corridor of protection, add assurance that perennial stream flows will
continue, and protect additional riparian habitat and adjacent upland habitat. It would
also provide an important corridor and link to adjacent open space and preserve areas
such as Colossal Cave Mountain Park and the Empire-Cienega RCA. As part of the
proposal 1,856 acres of State Land surrounding the Mescal Arroyo to the east would be
added to the Preserve and the narrow corridor along Davidson Canyon would be
widened to approximately one mile.

6. Davidson Canyon Natural Preserve

Approximately 6,191 acres of State Land and private land would encompass a preserve
along 11 miles of Davidson Canyon upstream from 1-10. This would provide a critically
important link between the Cienega Creek Natural Preserve and the Santa Rita
Mountains by protecting a significant riparian corridor. Mining interest in the canyon is of
concern, as expressed by ASARCO'’s plans to develop their Rosemont Ranch area
along the canyon. Although those plans have been halted, mineral resources remain and
could be developed at some time in the future. That would likely result in habitat
destruction and fragmentation of a unique canyon habitat. Several proposals for large
subdivisions in close proximity, and a pattern of increasing lot-splitting of private
properties in the Davidson Canyon area are indications of the growing development
pressure (Pima County-Mt. Parks 1999).

Not protecting this area would result in the loss or degradation of a regionally significant
biological corridor and hydrological component. The existing 1-10 overpass of the canyon
is a good height above the riverbed and thereby provides for wildlife crossing with
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adequate distance to mitigate the noise, vibration, and other impacts of the highway.
Development impacts to the private land that is located immediately south of I-10 could
impair this location as a viable corridor connection, and would be incompatible with the
preserve status of the watercourse on the north side of I-10. ‘

7. Santa Rita Mountain Park

This is a 10,703-acre area at the northeast corner of the Santa Rita Mountains. It would
be comprised almost entirely of State Land and private lands. The same development
pressures that exist for the Davidson Canyon and the intersection of 1-10 and SR-83
exist here. Numerous homes have been built on the 1,826 acres of private land within
the boundaries of the proposed Park and others are expected to follow. A wildcat
subdivision area exists to the west. This Park would flank the west side of Davidson
Canyon and would abut the Forest boundary. The biological value of this land is in the
dense vegetation along drainages tributary to Davidson Canyon and the open space
linkage to that watercourse, Cienega Creek, and the Santa Ritas. The area is known for
a large population of bats, large mammals, and a tremendous diversity of plant and other
wildlife species. Not protecting this area would bring the edge of the urbanized area in
closer proximity to the Cienega Creek watershed and result in habitat loss, alteration,
fragmentation, and increased groundwater pumping.

8. Saguaro National Park

In 1991 legislation was enacted to expand the boundaries of the Rincon Mountain
District by acquiring over 4,000 additional acres along the southern edge of the district.
The expansion area gives protection to a portion of Rincon Creek and an important
tributary, Chimenea Creek. Protection of Chimenea Creek is expected to have a positive
effect on the hydrologic and habitat function of its riparian zone and floodplain. Additional
trails are proposed but patrols in the creek area are planned to ensure that adverse
impacts to riparian vegetation are minor. All existing roads and social trails that are not
adopted as trails will be revegetated (USDI-National Park Service [NPS] 1999).

D. Summary of Potential Stressors to Biological Resources

Primary stressors to biological resources within the Cienega-Rincon Subarea include
habitat loss, alteration and degradation; habitat fragmentation, human use and overuse,
conversion of ranch lands, and a decline in stream surface flows and competition by
invasive species. Lower elevation palo verde-cacti communities with invasive non-native
grasses are at risk of wildfires. The current ownership and management pattern within
the Cienega-Rincon Subarea provides significant conservation protection in the north
and along a limited portion of Cienega Creek (Figure 12). The majority of the subarea is
status 4a and 3b, with significant areas of higher intensity of use.

Habitats most at risk include cienega marshlands, riparian gallery forests, crinkle-awn
grasslands, southwest oak savanna, giant Sacaton grassland bottomlands, healthy
highland grassiand, cave habitats, and limestone dependent plant communities.

Activities contributing to biological stress are shown on Table 11. These include ground
water pumping, diversion of stream flows, mining, historic overgrazing, increasing
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TABLE 11
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT
CATEGORIES OF THE CIENEGA-RINCON SUBAREA

Land Uses and Activities

Ownership or Management
Category

Conversion of Vegetative

Cover

Competition/Predation by
Invasive Species

Lot-Splitting & Urbanization

Impoundments

Roadways

Saguaro National Park
East (4,246 acres)

Saguaro National Park East
Wilderness Area (27,526 acres)

Coronado National Forest-
unreserved (41,674 acres)

USFS Rincon Mountain Wilderness
Area (14,726 acres)

USFS Mt. Wrightson Wilderness
Area (283 acres)

Coronado National Forest-
Wilderness (41,674 acres)

Colossal Cave Mountain Park
(1,896 acres)

Cienega Creek Natural Preserve
(2,643 acres)

Cienega Creek Natural Preserve
CC&R (1,244 acres)

Empire-Cienega RCA
(31,892 acres)

Other BLM Lands (4,188 acres)

Pima County Empirita Ranch
(366 acres)

Pima County Open Space
(2,553 acres)

Pima County Unreserved — State
Trust Lands (119,873)

State Land Tucson Unreserved
(2,649 acres)

Pima County Unreserved — Private
Lands {62,158 acres)

Private Lands Tucson Unreserved
(572 acres)

x

X | Groundwater Pumping

< | Water Diversion &

> | Recreational Uses

@] Mining

x

© | Livestock Grazing

€ | Removalof Plants

DY

X = OCCUrs

- = does not occur

* = potential to occur

O = historic but not present occurrence



urbanization (both regulated and unregulated subdivision), off-road-vehicle use,
recreational activities, fire suppression and fuel build up, removal of plants, and the
introduction and spread of exotic species.

Of primary concern in this watershed is the continued presence of surface water in
perennial flow areas and cienega marshlands along the Cienega Creek. This is a priority
within existing preserve areas, but could be jeopardized by water rights held by non-
preserve entities. The possibility of groundwater pumping from wells at the Empirita
Ranch, at the southeast end of Cienega Creek Natural Preserve, exists due to the water
rights being held by the previous owner. If pumping was maximized here it could easily
have a negative effect on the perennial surface flows downstream. The greatest stressor
to perennial streams, cienega marshlands, and springs in the subarea is ground water
pumping. Acquiring water rights to protect the perennial flows in the subarea would
greatly reduce the potential future stress to biological resources.

Increased lot-splitting in the Pistol Hill area of Rincon valley and in Davidson Canyon
continue to displace and fragment habitat. The groundwater pumping associated with
numerous private wells depletes the aquifer and may affect the surface flows and
vegetation of nearby Cienega Creek. The presence of private land and large tracts of
State Land adjacent to existing preserves raises the possibility of increased
development in areas where biological resource values are high and preserves are
proposed for expansion. This is a particular concern in the areas around Colossal Cave
Mountain Park and in Davidson Canyon south of [-10. The establishment of Las
Cienegas NCA would resolve many of these concerns related to encroaching
urbanization.

According to the Sonoran Institute, the Cienega Creek watershed is the only large basin
in southern Arizona surrounded by mountains containing extensive amounts of
carbonate rock exposures, predominantly limestone (Sonoran Institute 1998). This
unusual geology results in caves as well as unique soil and habitat conditions. Two
species of limestone-loving agaves that provide forage for nectar-feeding bats, the
needlespine pineapple cactus, the rare crinkle-awn grassland, and rock-banded
rattlesnake are supported by limy conditions (Sonoran Institute 1999). Caves are always
at risk of being degraded due to vandalism and human overuse, but at this time access
to caves in Gardner Canyon is by permit only, through the Coronado National Forest
(USFS, Graves, 2000).

There are a number of areas with high to medium potential for mineral resources in the
Santa Rita Mountains. The potential for future development of mining activity exists,
particularly at the north end in Davidson Canyon where interest has been recently
expressed. Increasing copper prices will increase the risk of habitat loss and degradation
resulting from mining activity.

Increased recreation use of the east flank of the Santa Ritas is of concern, particularly in
the area of Gardner Canyon and north to the Rosemont area. Irresponsible off-road-
vehicle use has resulted in habitat loss and degradation, erosion, gullying, creation of
new roads and trails, and disturbance of wildlife. The Forest Service is initiating a
program of public education and adding fencing and cattle guards to stabilize the high
use areas.
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V. Upper Santa Cruz (Subarea 3)

This subarea extends north from the Pima County/Santa Cruz County line to Martinez
Hill, near the northern boundary of the San Xavier District of the Tohono O’odham
Nation (Figure 13). It consists of the valley formed by the Santa Cruz River, the Santa
Rita mountains on the east, and the Sierrita Mountains on the west. The communities of
Green Valley, Continental, and the Town of Sahuarita are within the subarea.

Upper Santa Cruz Subarea Location in Pima County
Figure 13

A. Potential Threats and Stressors

1. Land Use and Landscape Character

Historically, the area has been used for ranching, farming, and mining. Residential
growth and commercial development in Green Valley and other communities during the
last 50 years has changed the rural character to one more urbanized The general
distribution of land ownership and management status is depicted in Figure 14. This is
mostly evident along the I-10 corridor. Cultivated fields have given way to pecan
orchards, and some of the pecan orchards are now being developed for residential uses.
This has displaced many of the mature pecan trees, which provide habitat for the yellow-
billed cuckoo and numerous other birds (Kingsley 1989).

The County’s Comprehensive Plan reflects this corridor of urbanization in the Upper
Santa Cruz Valley Subregion Plan (Pima County 1997). The Plan shows medium and
high intensity urban uses along both sides of I-19 up to the Town of Sahuarita
boundaries. Lower intensity rural is shown as distance from I-19 increases. Significant
blocks of land on the west side of I-19 are identified as “Resource Productive.” These
are where the large open pit mines and tailing ponds are located.
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Residential growth by lot splitting has been prevalent in some areas, such as east of the
San Xavier District and along Sahuarita Road, near Corona de Tucson, and in the
Arivaca area (Pima County 1998). Otherwise the growth has been accommodated by
regulated specific plans, subdivisions, and developments. Green Valley started out as a
retirement community but is seeing a wider diversity as growth continues to increase in
the area. Newer subdivisions and master-planned communities such as Madera
Reserve, Madera Estates, and Quail Creek are located on the east side of 1-19 and the
Santa Cruz River. There is currently a proposal to build 5,000 retirement homes on
2106 acres in Quail Creek, a Specific Plan area (Arizona Daily Star 2000). Quail Creek
may become annexed into the Town of Sahuarita.

Within Sahuarita’s boundaries are two master planned projects now in the process of
being built that will take up the northern one-third of the town’s 14 square miles. One is
Rancho Sahuarita, a 2,800-acre community. The other is Madera Highlands, a 920-acre
community. Both of these will have mixed uses and golf courses. The developers of
Rancho Sahuarita will build a wastewater treatment plant and a lake as part of the
project and turn them over to the town when completed. They will also give the town a
water well and water rights for the purposes of supplying the lake. Eventually the lake
will be fed by treated wastewater. The remaining pockets of private land within the town
will likely be built out in the near future (Town of Sahuarita-Staley 2000). Over half of the
Madera Highlands community is on land that was previously pecan groves. To the east
of Sahuarita are many more acres of pecan groves. With mounting development
pressure, there is the possibility that these groves could be converted to residential
uses. They are owned by the Farmers Investment Company (FICO), a privately held
company. These trees provide habitat for numerous species of birds.

Last year a major rezoning for the Canoa Ranch Specific Plan, .in the southern part of
the subarea, was denied. Subsequently, the Board of Supervisors revised the
Comprehensive Plan to designate this area as “Resource Conservation.” Although the
project may be redesigned and resubmitted for consideration at some time in the future,
any development proposal for over one residence per three acres would require an
amendment to the Comprehensive Plan. The County is considering the purchase of the
property, or a portion of the property, for the purposes of establishing a cultural and
natural resources preserve. At this time, no actions have been taken towards that end.

The Tohono O’odham Nation has plans for building a large casino on 55 acres at the
south end of the San Xavier District, at I-19 and Pima Mine Road. The facility will include
retail shops, a concert venue, restaurants, and a bingo hall in addition to the casino and
is expected to generate 500 new jobs. Future plans may include a hotel on an adjacent
80 acres. The presence of the casino will increase the potential for the interchange
location to become a major commercial center.

At the current and projected rate of growth in this area and further south in Rio Rico, it is
possible that the entire 1-19 corridor between Tucson and the County line will become
urbanized within the future. Although the land along the corridor that is within the San
Xavier District now exists as mostly undeveloped open space, that is subject to change
as is evidenced by the planned new casino. Stressors to biological resources resulting
from the urbanization of the corridor have included and will continue to include habitat
loss and degradation, habitat fragmentation, conversion of vegetative cover, decline in
groundwater levels, and competition by invasive species. As new impervious surfaces
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are constructed drainages are frequently altered or channelized, resulting in the removal
of wash-associated xeroriparian vegetation, and the wildlife it supports is displaced. This
has been the case in much of Green Valley. Development has led to the channelization
of most of the washes which drain the Sierrita Mountains and foothills. Other significant
drainage improvements, expansion of culverts, construction of earthen and concrete
dikes, bank stabilization, rip-rapping, and erosion control projects are either underway or
planned in the Green Valley to protect homes from flooding and erosion. (See report
under separate cover, “Watershed and Watercourse Considerations.”) The Santa Cruz
River has experienced dramatic changes over the last 100 years. Human uses in the
floodplain, urbanization, diversion, channelization, and livestock over-grazing have all
contributed. Once broad and shallow, the channel has widened and is estimated to have
deepened 20-30 feet in places. This eliminated significant amounts of vegetation once
associated with the river channel and banks. Continued channel cutting and erosion
would be made worse by increased urbanization adjacent to the river channel, which
could eventually require continuous bank protection.

Although much of the valley along the Santa Cruz River is taken up with a growing
urbanized corridor, ranching continues to be an important part of the economy and
landscape management in the areas closer to the mountains. There are many acres of
private ranch land and many acres of State Land and forest land with grazing allotments.
(The BLM has a relatively small amount of land in the subarea.) The Santa Rita
Experimental Range is a 53,159-acre area abutting the northwest flank of the Santa Rita
Mountains. The land is owned by the state and administered by the University of
Arizona, College of Agriculture for the purpose of studying range ecology and
management techniques. The range is grazed under careful management. The
vegetation has changed since the 1900s. Where shrub-free grassland once dominated
half of the range, velvet mesquite is now a dominant overstory species. Other species
such as burroweed, cholla, and prickly pear are now prevalent. Lehmann lovegrass, a
non-native invasive grass, now dominates nearly 40 percent of the range (USDI-Medina
1996).

The pressure on ranchers to sell off all or portions of their private holdings is as much a
concern in this subarea as it is in other subareas. The conversion of ranches to
subdivisions and/or lot-split areas poses concern for biological resources. Habitat loss,
alteration, and fragmentation can result, along with increased groundwater pumping.
Further, the opportunity to manage the land’s biological resources on a landscape level
is lost.

Mining has had a significant impact on the landscape within this subarea. ASARCO's
open pit copper mines at the Mission Complex consisting of six mines situated on
20,000 acres (ASARCO 2000). Cyprus Climax has three open pit mines at its Sierrita
facility. These mines are all on the west side of I-19. Although copper mining had been
projected to diminish, new extractive techniques have extended the viability of the
mines. Even if closed out, the long-term impacts of the mines and tailings ponds on the
landscape and watershed will remain. The tailing ponds trap much of the runoff from the
west, keeping it from ever entering the Santa Cruz River. The USGS is currently
studying water quality issues associated with mining operations in this subarea.

The mineral resources of the Santa Rita Mountains have been explored and mined for
many years. There are several areas of medium to high potential for mineral resources




in these mountains, the largest of these is the Helvetia-Rosemont mining district (USDI-
USGS 1996). A proposal by ASARCO to develop a mine on the east side of the Santa
Ritas, in the Rosemont area, was put on hold in 1998. Interest in the ore body at
Rosemont remains, and mining could be an issue at any time in the future (Arizona Daily
Star 1998). There is currently one active aggregate limestone operation in the Helvetia
Mining District where there are enormous reserves of recrystallized limestone. An
aggregate product and landscaping rock is produced here. According to a report
produced for the Coronado National Forest, the potential for development of collection
and quarry sites for riprap and aggregate is high, particularly in areas easily reached
from developed areas adjacent to the forest boundary (USDI-USGS 1996).

Effects on biological resources from mining can include large-scale degradation of intact
areas, habitat loss and fragmentation, potential for downstream watershed
contamination, and intensive groundwater pumping to support mine operations. Habitats
affected could represent the full range from heavily forested areas at higher elevations,
riparian canyons, oak woodlands, and grasslands.

2. Transportation

The existing network of highways and roads fragments much of the remaining natural
landscape in the Upper Santa Cruz Subarea (Figure 15). I-19 is the primary north-south
roadway, generally bisecting the subarea. It generally parallels the Santa Cruz River.
The Old Nogales Highway extends south and connects with Duval Mine Road. The
Southern Pacific Railroad follows the east side of Old Nogales Highway and the Santa
Cruz River down to Nogales. These elements, in combination with the frontage roads,
other smaller roadways, and the commercial and residential development along the
corridor from a major barrier to east-west movement of wildiife across the valley.

The Long Range Transportation Plan (Pima County 1986) shows Sahuarita Road (I-19
to SR-83), Kolb Road (Sahuarita Road to |-10), and Houghton Road (Sahuarita Road to
I-10) as Key Features within the subarea. This designates a controlled access roadway
with a 300-foot-wide right-of-way. Sahuarita Road would be realigned in the vicinity of
SR-83 and I-10 and would accommodate significant truck traffic by reducing travel time
by bypassing the Tucson area. The Tucson Airport Authority, City of Tucson, Town of
Sahuarita, Pima County, and ADOT are all interested in the improvement of Sahuarita
Road as a commercial traffic bypass. For the Tucson Airport Authority (TAA), the
roadway would provide better access to their freight center on the east side of the
airport. Sahuarita Road has been placed on the state highway system as a joint-funded
State Route. Additional planning studies focusing on the roadway will be undertaken this
year (Pima County-Goff 2000). Kolb and Houghton Roads are planned to ultimately
become the principal north-south roadways connecting to [-10 (Pima County 1986).

Although these roadway improvements are not on the PAG Metropolitan Transportation
Plan, they are still on record as part of Pima County’s long-term plans and there is
interest in moving them forward. If built as controlled access roadways, they would
displace significant amounts of vegetation and habitat and serve as barriers to wildlife
movement. This area, along with the southeastern portion of the Tucson basin in
general, has seen increased growth, both regulated and unregulated. It has recently
begun to have more appeal to developers because it does not have the constraint of the
CFPO Critical Habitat designation that the Tortolita Subarea has. A floodplain study for
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this area north of the Santa Rita Experimental Range described the area as consisting of
a tributary network of poorly defined watercourses within an alluvial fan (DeGrood and
Fuller 1988). If development continues to increase in this area and the poorly defined
washes are channelized, downstream flooding and upstream erosion and channel
cutting will likely result, as they have in other areas under these circumstances. Direct
modification of the watercourse, downcutting, and loss of xeroriparian and upland
vegetation can essentially transform an area of rich biodiversity into one low biological
resource value. This is a serious concern for this area and elsewhere in other subareas
(e.g., Tortolita Fan area). This potential for erosion and watershed degradation will
compound the impacts of habitat loss and fragmentation that is associated with
development and urbanization of a rural area that is expected to experience rapid growth
in the future.

3. Water Use

Private water companies serve the communities of Green Valley, Continental, and
Sahuarita. Additionally, there are numerous private wells. The mines and the pecan
growers (FICO) have private wells. There is a proposal by the Upper Santa Cruz Water
Users Group (USCWUG) to extend the Central Arizona Project (CAP) line south from
Pima Farms Road to water users in the Green Valley Sahuarita area, including the
mines and the pecan groves. At this time the biggest constraint is the lack of water
delivery infrastructure. ASARCO and FICO are considering participating in the
Groundwater Savings Facility Program by using CAP water in lieu of groundwater if the
technical and economic issues can be resolved (Arizona Department of Water
Resources [ADWR] 1998).

Recharge basins for CAP water are located at Pima Mine Road, and plans for instream
recharge from there north to Valencia Road are being developed. The full-scale capacity
of the project is expected to reach 30,000 acre-feet per year. The San Xavier Arroyos
project uses CAP water by recharging into arroyos west of I-19 and the main channel of
the Santa Cruz River (ADWR 1998). This project has potential for recreating and
enhancing riparian and xeroriparian habitats. The Bureau of Reclamation (BOR) and the
Nation constructed an erosion control project on the west bank of the Santa Cruz River
near the bridge at the Mission. It includes an area for riparian habitat restoration using
CAP water. The Nation is also considering using CAP water to reconstruct the mesquite
bosque that once grew south of San Xavier Mission.

Directly affecting the potential future use of CAP water, the USFWS issued a jeopardy
decision in their recent draft Biological Opinion of the impacts of Santa Cruz River Basin
recharge projects on the endangered Gila topminnow. The BOR and the USFWS are
continuing to work through the Section 7 Consultation process. As part of their Biological
Assessment the BOR will be constructing two fish barriers along the Santa Cruz River
near Pima Mine Road and will implement other measures to offset potential impacts to
the endangered fish which exists upstream between Tubac and Nogales (USDI-BOR
2000). These fish barriers would have no effect on any CAP water entering the
watershed upstream of Pima Mine Road.

It is unclear to what extent the ongoing Section 7 consultation will impact CAP delivery
and recharge projects within the Upper Santa Cruz Subarea and elsewhere throughout
the Santa Cruz basin.
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Shallow groundwater exists in the area along the Sopori Wash, which extends west from
the Santa Cruz River near the Arivaca Junction (PAG 2000). Most of the land on both
sides of the wash is privately owned, surrounded by State Land. The pattern of land
development here is by lot splitting, and there are numerous private wells. If residential
density and ground water pumping continues to increase in this area the water table may
decline and vegetation that the shallow ground water supports could be lost over time.
The Sopori Wash is the largest tributary to the Santa Cruz within this subarea and has
significant biological resource values due to the dense vegetation and proximity to the
undeveloped open space areas of the Coronado National Forest and State Lands.

The depth to groundwater has declined between 50 and 100 feet since 1940 throughout
much of the Green Valley area and other portions of the subarea in the valley area.
Immediately north of the subarea the groundwater has declined 100-150 feet. This forms
a cone of depression that has been linked to the decline and demise of a large mesquite
bosque and cottonwood gallery south of the San Xavier Mission. Springs that once
flowed near San Xavier no longer flow because of this decline in the water table. The
decline has been attributed to groundwater pumping for the mines, agriculture, and
urban use. One of the City of Tucson’s most productive well fields is near here.

This example of the direct effect of groundwater overdraft on biological resources and
habitats of concern presents possibilities of similar scenarios taking place in the future
further upstream along the Santa Cruz River. As groundwater pumping continues to
increase and the groundwater table continues to decline, riparian and xeroriparian
vegetation communities associated with the river and its tributaries are put at greater
and greater risk of dying out (Figure 16 and Table 12).

4. Recreation

Coronado National Forest provides the largest area for recreation within the Upper
Santa Cruz Subarea. Madera Canyon has developed facilities such as the Bog Springs
campground, picnic areas, parking, and trails. There are also private homes within the
canyon and a private concession, the Santa Rita Lodge. Most of the developed facilities
are within Santa Cruz County. Much of the recreation use of the Canyon is geared to
bird watching, other wildlife viewing, and hiking, but a full range of uses are allowed
within Forest lands. Numerous bird species, including the elegant trogon and many
hummingbird species, bats, deer, black bear, and other wildiife species inhabit this
canyon which has ephemeral stream flows. Bird species diversity is especially high here
because the Santa Rita Mountains are the northern limit of the range of many of the bird
species. Florida Canyon Wash is also a well known birding and wildlife viewing area due
to its well-developed xeroriparian vegetation.

Biological stressors associated with recreational uses in the Santa Ritas are primarily
tied to human use and overuse. Increasing growth in Green Valley and Sahuarita, and
further south in Santa Cruz County, results in increased use of Forest lands for
recreation. The limited facilities at Madera Canyon are well-used and primitive camping
and use of other areas of the Forest is increasing. The Greaterville Road provides east-
west access to 1-19 and SR-83. The more traveled this road becomes for recreational
uses, the greater chance there is for roadkill, habitat degradation, introduction and
spread of exotic species, and wildfires.
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B. Biological Resources

1. Vegetation and Land Cover

Habitat within the Upper Santa Cruz Subarea consists primarily of mixed grass scrub
giving way to palo verde-mixed cacti towards the north (Figure 17). Much of the central
portion of the subarea is urbanized and has drainages running through that support
mixed scrub and cordgrass habitats. To the west, south, and east limited areas of
encinal oak forest habitat grow at higher elevations. Limited agricultural land occupies
the south-central portion of the subarea.

2. Critical Habitat

No areas of Critical Habitat have been designated within the Upper Santa Cruz Subarea.

3. Species at Risk

A total of 18 Status 1 and Status 2 Vulnerable Species occur within the Upper Santa
Cruz Subarea (Table 13). '

C. Existing and Proposed Preserve Areas

1. Canoa Ranch

The County’s Open Space Acquisition Master Plan identifies this for acquisition (Pima
County 2000). The 1997 Open Space Bond Program provided two million dollars to
acquire approximately 500 acres of the original Spanish Land Grant of 1821. This
amount is less than the current estimated acquisition costs. The area identified for
acquisition is located at the south end of the Canoa Ranch, on both sides of the Santa
Cruz River and 1-19. It would include the confluence of the Madera Canyon Wash and
other tributary washes, and a small pond associated with the historic ranch house. If this
area is not purchased and managed as preserved open space, the land will likely be
developed at intensities found elsewhere along the |-19 corridor. Stressors to biological
resources would then include those associated with urbanization such as habitat loss
and degradation, habitat fragmentation, groundwater pumping and decline in
groundwater levels, and competition by invasive species. The likelihood of removal of
xeroriparian vegetation for wash channelization and bank protection would increase.

2. Sierrita Ranch Conservation Area

Incorporating State Land, BLM land, and private land, this conservation area would
serve to protect much of the Sierrita Mountains while allowing ranches to continue their
operations, including grazing cattle. Without some level of protection the mountains and
foothill areas would be subject to increasing development pressures, as evidenced by
the subdivisions and lot-splitting that have taken place immediately to the northwest.

D. Summary of Potential Stressors to Biological Resources

Primary stressors to biological resources within the Upper Santa Cruz Subarea include
habitat loss, alteration, and degradation; habitat fragmentation; human use and overuse,
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a decline in ground water levels; and competition by invasive species. Very little of the

Upper Santa Cruz Subarea is currently under management for conservation of biological

resources (Figure 18). The majority of the subarea is land status 4a and 3b, with-
substantial areas urban and other intensive uses.

Habitats most at risk include the mixed riparian and xeroriparian woodlands associated
with the Santa Cruz River and its tributaries, palo verde mixed scrub associations in
uplands, and areas of semi-desert grasslands. Habitats supporting the Pima pineapple
cactus and the western yellow-billed cuckoo are at risk from urbanization.

Activities contributing to biological stress are shown on Table 14. These include ground
water pumping for mines, agriculture, and urban uses; mining; historic overgrazing; loss
of native vegetation to agriculture; conversion of agricultural lands to urbanized uses;
rapid urbanization of the 1-19 corridor; and lot splitting in rural areas along the Sahuarita
Road corridor and in the Arivaca area.

The conversion of some of the pecan groves to residential subdivisions raises concerns
because of the presence of numerous bird species, including the yellow-billed cuckoo.
The USFWS is currently reviewing a petition to list this bird as endangered (USDI-
USFWS 2000). Some of the groves have already been sold for development. Increasing
development pressures in the future could trigger further conversion.

The continued urbanization of the 1-19 corridor is of concern in part because of its
proximity to the Santa Cruz River. A combination of factors has dramatically altered the
river channel and floodplain and it has experienced significant widening and deepening,
coupled with the loss of channel and bank vegetation. Channelization and bank
protection of tributary washes throughout the Green Valley area continues to result in the
loss of wash-associated xeroriparian vegetation.

Although the proposed Canoa Ranch Specific Plan was denied, the owners may submit
a revised plan for consideration. The area has now been designated as “Resource
Conservation” by the Comprehensive Land Use Plan, but unless it is acquired for
preservation it will continue to be susceptible to development.

Growth in rural areas by lot splitting has become prevalent along Sahuarita Road and
along the Arivaca Road. Arivaca Road closely parallels the Sopori Wash and areas of
shallow groundwater. If residential growth and groundwater pumping continues to
increase in this area the water table may decline and vegetation that the shallow
groundwater supports could be lost. The watershed along the Sahuarita Road consists
of numerous poorly defined washes. If development continues to increase in this area
and the poorly defined washes are channelized, downstream flooding and upstream
erosion and channel cutting will likely result, as they have in other areas under these
circumstances. The resulting loss of xeroriparian and upland vegetation can essentially
transform an area of rich biodiversity into one low biological resource value. This is a
serious concern for this area and elsewhere in other subareas (e.g., Tortolita Fan area).
This potential for erosion and watershed degradation will compound the impacts of
habitat loss and fragmentation that is associated with development and urbanization of a
rural area that is expected to experience rapid growth in the future.
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TABLE 14
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT CATEGORIES
OF THE UPPER SANTA CRUZ SUBAREA

Land Uses and Activities

I &
2 o3 £ 5
s £ 3 & t £
g 55 8, £E = 3 > 2
> o < o D n:_’ = 7] 5 S
5 5 5 ag o o 2 2 S o
§ & & Lo £ T 2E § e < S
@ o o Ee £ § BF = T ¢ T
, . © Ow Q2 o ¢ s S 8 o 2 £ 3

Ownership or 29 2 2T £8 9O 3 8B S £ & & 2

Management Category 63 6 6§ 8z ©v 2 Sg @ £ o =z ©
00 O 08 08 5 o =E £ S € 5 o

Coronado National X - - X - X X X X X X X

Forest- unreserved

(38,370 acres)

Mt. Wrightson — - - - X - - *

Wilderness

(3,677 acres)

Pima County Open - - - X - X X

Space

(4,563 acres)

Sahuarita Unreserved —

State Lands (303 acres)

Sucosn Unreserved —

State Trust Lands

(5,251 acres)

Pima Gounty X X X X * X X

Unreserved —State Land

(156,494 acres)

Sahuarita Unreserved —

Private Lands

(8,904 acrres)

Tucson Unreserved —

Private Lands

(105 acres)

Pima County X X X X X X X

Unreserved —Private
Lands (148,274 acres)

Tohono O'Odham
Nation Unreserved
(31,689 acres)

U of A Santa Rita Exper.
Range (51,978 acres)

X = OCCUrs
- = does not occur

* = potential to occur

& = historic but not present occurrence




The pressure on ranchers to sell all or portions of their private holdings is as much a
concern in this subarea as it is in other subareas. The conversion of ranches to
subdivisions and/or lot-split areas poses concern for biological resources. Habitat loss,
alteration, and fragmentation can result, along with increased groundwater pumping.
Further, the opportunity to manage the land’s biological resources on a landscape level
is lost.

The casino planned for the intersection of |-19 and Pima Farms Road has the potential
to turn this interchange into a major commercial center. This would be increased greatly
if this interchange is used for the future connection of the Sahuarita Road corridor (a
possible alternative).

The presence of several areas of medium to high potential for mineral resources in the
Santa Rita Mountains establishes the potential for continued and possibly expanded
mining activities, particularly at the northern end and in the Greaterville area. Effects on
biological resources from mining could include large-scale degradation of intact areas,
habitat, and fragmentation; potential for downstream watershed contamination; and
intensive groundwater pumping to support mine operations. Habitats affected could
represent the full range from heavily forested areas at higher elevations, riparian
canyons, oak woodlands, and grasslands.

Groundwater pumping to support the mines, agriculture, and urban uses have
contributed greatly to the decline in groundwater levels. The proposal to extend the CAP
line further south to serve these water users would significantly reduce dependence on
groundwater pumping and provide new opportunities for recharge and riparian
restoration projects. The draft jeopardy opinion by the USFWS regarding the effect of
CAP water on the Gila topminnow within the Santa Cruz River basin raises serious
concerns about the viability of CAP use here as well as in other subareas. It may be an
even bigger concern in this area simply because of proximity to the upstream effluent-
dominated reach of the Santa Cruz that does support the topminnow.

The development of a lake in Sahuarita poses additional concern for groundwater
overdraft. Although it is planned to eventually be fed by effluent, until that time it will be
filled with groundwater, further adding to the overdraft of the area.

Without some level of protection, such as the Sierrita Ranch Conservation Area could
provide, the areas around the Sierrita Mountains will be subject to increasing
development pressures, as evidenced by the subdivisions and lot-splitting that have
taken place immediately to the northwest. This would be facilitated if State Lands and/or
BLM lands are released for private development. Similar concerns exist for the Santa
Rita Experimental Range. Although it is administered by the University of Arizona for
research and utilized for grazing, it is State Land and as such brings with it a level of
uncertainty as to its future. Research and present uses continue at the discretion of the
State Legislature. Competition by invasive species, particularly non-native grasses, is a
problem for the Experimental Range and ranchers in this subarea.
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VI. Middle Santa Cruz (Subarea 4)

The Middle Santa Cruz Subarea encompasses the Santa Cruz River watershed from
Martinez Hill, near the northern boundary of the San Xavier District of the Tohono
O’odham Nation, north to the confluence of the Canada del Oro Wash (Figure 19). It is
bounded by the Tucson Mountains on the west, the Catalina Mountains on the north,
and the Rincon Mountains on the east, and contains the Tucson Basin, the Rillito River,
Pantano Wash, Tanque Verde Creek, and many smaller tributaries.

Middle Santa Cruz Subarea Location in Pima County
Figure 19

A. Potential Threats and Stressors

1. Land Use and Landscape Character

Although the landscape character varies throughout the subarea, the dominant character
is defined by urbanized land uses (Figure 20). The population of the Tucson area has
grown significantly during the last 100 years, from an estimated 10,500 in 1900 to over
778,000 in 1998 (Pima County-History 2000). Most of this growth occurred after World
War |l and it continues today, extending the urban boundary outward into previously
undeveloped desert lands. Urbanization has resulted in the removal of much of the
native vegetative cover and wildlife habitat, including extensive areas of Sonoran desert
scrub and riparian and xeroriparian habitats. However, a previous study (Pima County
Habitat Inventory, by Dr. Wm. Shaw and others) found that more than half of their
Tucson study area was natural open space (Pima County-Land 2000). There still remain
washes and other areas with native vegetation within the urban core, but this is more
common in the outlying areas, and channelized watercourses and washes with bank
protection are the norm. Many of the areas with native vegetation within the urban core
exist as ecologically isolated islands that are not connected with other natural areas and
are not part of an interconnected open space system.
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Landscaping and replanting associated with growth and development has historically
utilized non-native, high water-use plants imported from other parts of the country. This
has been due in part to people using plants materials common to their non-desert home
states and a local emphasis on tourism and the “palm trees and turf” look that was
marketed in the 1940s and 1950s. Many of the introduced non-native plants (e.q.,
Bermuda grass, fountain grass, African sumac) are invasive and have spread throughout
the basin, into washes and other natural areas. Within the last 20 years there has been a
growing appreciation for native and other low-water plants, the foundation for “xeri-
scaping.” Now all jurisdictions within the Tucson Basin have a landscape ordinance
requiring this type of landscaping for subdivisions and commercial developments, for the
purpose of reducing groundwater use and for aesthetics. All jurisdictions also have an
ordinance requiring an evaluation of native vegetation before property development.
Consideration must be given to preserving vegetation in place, and/or salvaging and
transplanting vegetation that cannot be preserved. Pima County, the City of Tucson, and
the Town of Oro Valley also have ordinances that set strict parameters for the protection
of watercourses and riparian habitat. These ordinances, along with site-specific rezoning
requirements and other ordinances work to define and establish a new aesthetic for the
Tucson Basin—one in which native vegetation plays a strong role.

Much of the Tucson Basin has been developed. We are now seeing infill of many
remaining vacant parcels within the urban core that have the appeal of fewer constraints
on development than lands on the urban fringe, coupled with proximity to existing roads
and infrastructure. Developable infill properties with infrastructure and existing zoning
will continue to increase in value as their numbers dwindle. Much of the vegetation that
remains on these parcels has been stressed due to a reduced water supply resulting
from upstream urbanization. Current ordinances require the preservation of vegetation
along the more significant watercourses, but many smaller washes are graded to
accommodate homes and commercial development.

Growth and planning proposals in the southeastern portion of the valley have increased
over the last several years as much of the northwestern area is either built out or tied up
by designated Critical Habitat for the CFPO. An example is a recent proposal by a
private company for developing 7,700 acres of land east of Davis-Monthan Air Force
Base and Rita Ranch, and west of the Pantano Wash. The land, within the Tucson City
limits, would first need to be purchased from the State Land Department (Arizona Daily
Star 1999). City planning staff considers the proposal as a positive step from a planning
perspective since it is in an area that has existing utilites and infrastructure. The
vegetation in the area is dominated by creosote, but washes support mesquite, acacia,
and xeroriparian habitat.

Development in the Catalina foothills continues as vacant lots are sold and large lots are
split and built upon. A recent proposal for a shopping mall at the intersection of Campbell
Avenue and Sunrise Drive has raised concerns for loss of palo verde-saguaro habitat
and traffic congestion (Arizona Daily Star 2000). Commercial zoning has existed at this
intersection since 1958, leaving the County no option of denying the proposal. The
intersection’s other three corners are either built or planned for commercial uses. A hotel
or resort and other retail businesses are likely at two of the corners. In order to
accommodate the associated future traffic, Sunrise Drive would need to be widened
between Orange Grove and Swan Roads (over three miles) and nearby intersections
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may require improvements as well. Potential sources of stress to biological resources
include direct loss of palo verde-saguaro habitat and alteration of washes.

A similar pattern of residential development occurs in the Tucson Mountains. Plans to
expand the Starr Pass Resort development, located between Anklam Road and 22™
Street, have included a development agreement between Pima County and the
developer to preserve open space. Over 200 acres of land abutting the Tucson Mountain
Park, combined with portions of washes that serve as wildlife corridors to the Park, will
be conveyed as conditions of developing the project. (See discussion under Preserves.)
Other adjacent vacant private lands will likely be developed in the near future, bringing

more development to the outside edges of the Park.

Agriculture has been a part of the Tucson basin for hundreds of years and was practiced
by pre-historic people. The floodplains of the Santa Cruz and Rillito Rivers were used for
cultivated agriculture in the late 1800s and early 1900s, replacing native plant
communities and diverting flows. Channel down-cutting and widening of the Santa Cruz
River eliminated flood farming and farmers began to rely on groundwater pumping for
irrigation (Pima County-Science 2000). Historical accounts indicate that the River flowed
perennially in the reach between the San Xavier Mission and downtown Tucson, and
that the area even supported a population of beaver. By the late 1930s and 1940s water
no longer flowed in the river, and springs near the Mission dried up. A large mesquite
bosque near the Mission died due to a declining water table. Today, commercial
agriculture has shifted out of the Tucson Basin, mostly northwest to Marana and Avra
Valley, and most lands previously used for agriculture have been developed for urban
uses.

Excavation of sand, gravel, and other aggregates is an important commercial use of the
major watercourses. This has resulted in the removal of huge quantities of materials
from the river floodplains. Some of the resultant pits were used as landfills, which has
complicated and/or precluded water recharge opportunities. There are many active
commercial excavation sites on the Santa Cruz River (north of the Mission, and at
Camino del Cerro and Orange Grove Road), and on the Pantano Wash, south of 22"
Street. The demand for readily available aggregates, for building, paving, and landscape
materials, has increased as growth and development have increased. Unlike the County,
the City allows mining within the active channel of a watercourse. Potential impacts to
biological resources include the removal and/or degradation of wash-associated
vegetation, altering hydrological patterns and channel morphology, increased potential
for bank collapse, channel erosion, and increased potential for downstream siltation and
water quality degradation.

2. Transportation

With urban area of Tucson as the dominant land use, the Middle Santa Cruz Subarea
has the highest density of highways and roads in Pima County (Figure 21). Future
transportation needs will result in significant additions and modifications to the
transportation network in this subarea.

The County’s Long Range Transportation Plan shows the extension of Snyder Road
across the Sabino Creek as a “Key Linkage.” This would connect the Tanque Verde
Valley to the Sabino Canyon area and northern portion of the Tucson Basin (Pima
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Road Network
in the Middle Santa Cruz Subarea
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County 1986). The roadway would have a 200-foot right-of-way. This crossing has been
discussed for many years, at least since the early 1960s and has received much
opposition. The development of Sabino Springs Specific Plan and other subdivisions on
the east side of Sabino Creek, combined with similar increased residential growth on the
west side will likely make this crossing necessary in the near future, if only to address
public safety and emergency response concerns. Sabino Creek has perennial flows in
this area and supports a fully developed riparian gallery of cottonwood and sycamore
trees. Sources of stress to biological resources associated with constructing this
crossing could include loss and alteration of prime riparian habitat, siltation,
interruption/disruption of stream flows, and subsequent traffic noise and vibration. A
detailed biological impact mitigation plan would have to be developed before this project
could be initiated.

Another feature of the Long Range Transportation Plan that has received much
opposition is River Road between Country Club Road and Craycroft. At issue is the
current “kinky” alignment through a rural area of loca! historic significance and crossing
the Rillito River. The roadway, like others in the Catalina foothills and elsewhere
throughout the subarea, has experienced increased traffic. Additional commercial
development at Campbell Avenue, Swan Road, and Craycroft Road is adding to this.
Numerous alternatives have been considered. The planned alignment will extend four
lanes east of Campbell, bridge the River at Dodge, and connect with Alvernon Road.
The river is bank protected in this section and little or no riparian vegetation remains to
be disturbed by construction.

ADOT plans to begin construction of a three-tiered interchange at |-19 and I-10 this year.
Additionally, they recently announced plans to widen |-19 between Ajo Way and
Valencia Road, a three-mile segment (Arizona Daily Star 2000). There are no formal
plans at this time to widen [-19 further south to Green Valley. However, this is a distinct
possibility in the future given the rate of growth in the Upper Santa Cruz Subarea, growth
of communities further south in Santa Cruz County, and the increase in commercial truck
traffic resulting from NAFTA. Such a widening would require the removal of a significant
amount of Sonoran desert scrub vegetation, including saguaros and mesquite.
Additional loss of vegetation (wash-associated xeroriparian) would be associated with
the drainage crossing improvements that would be part of the widening construction (at
Santa Cruz, Airport Wash, Santa Clara Wash, Hughes Wash, and other smaller
washes).

TAA has developed a Master Plan for the Tucson International Airport (TIA) that calls for
the eventual construction of a third parallel air carrier runway to accommodate long-term
future demand at the airport. They are currently in the process of initiating an
Environmental Assessment for the acquisition of land for the new runway, planned to be
northeast of the existing runway. Some of the expansion area has been previously
disturbed for sand and gravel operations, and most of the undisturbed areas are
dominated by creosote.

The Coronado National Forest has been working on widening and improving the
Mt. Lemon Highway in stages for several years. Eventually, all portions of the roadway
will be improved providing safer access to Forest lands. This provides for easier access
for larger numbers of visitors every year and facilitates increased use of campgrounds,
picnic areas, and other facilities. (See discussion under Preserves). Last year an




entrance fee collection station was built at Molino Basin. This has had no measurable
effect in reducing visitor use volumes (USDA-USFS, McCallister, 2000).

3. Water Use

Historically, ground water from public and private wells has been the source of potable
water and water for irrigation and mining. As a result of pumping to meet increasing
demands, the water table has declined from 50 feet to over 200 feet within the Tucson
basin (Pima County- Environmental 1999). In some central areas the depth to water
table is almost 400 feet (Tellman 2000). Areas of shallow groundwater have been
reduced to an area in the vicinity of Sabino Creek (including Bear Canyon Wash)
downstream to the Rillito River, and an area along the Tanque Verde Wash (including
Agua Caliente Wash). Stream reaches with perennial flow, riparian habitat, and wetlands
have declined dramatically since the 1890s. Today, perennial stream flow in the Middle
Santa Cruz Subarea is limited to upper Sabino Creek (extending up to Mt. Lemmon),
Tanque Verde Creek, Romero-Canyon, and the effluent-dominated portion of the Santa
Cruz River (PAG 2000) (Figure 22 and Table 15).

Up at Mt. Lemmon water is drawn from springs and wells to serve area residents and
businesses. The City of Tucson has water rights to 9 million gallons a year from the
springs; the USFS has rights to 10 million gallons a year. Currently, annual use
averages 5 million gallons. With the population growth that is anticipated in the next 50
years, this is expected to reach 12 million gallons per year (City of Tucson-Jones 2000).
Towards this end, a new storage tank has been built along with a pad for a future tank.
Due to dry conditions and low water reserves this winter the Mt. Lemmon Cooperative
Water Company recently resorted to using a Forest Service well and spring to replenish
the dwindling water supply in their storage tank (Arizona Daily Star 2000). Although most
homes are on septic systems, there is a small wastewater treatment plan that serves
some of the cabins and business. Under the requirements of a consent decree with
Pima County, effluent is released into the San Pedro watershed. This is due to
restrictions on releasing it into the Sabino Creek watershed (Sabino Creek has
protective status). The Sierra Club filed an application with ADWR for in-stream flow
rights for Sabino Creek, to benefit the plant community and wildlife, but that has not
been resolved. At this time, a management plan that balances water use needs has not
been developed but water use for humans continues to increase. Stressors to the
biological resources of the area include a potentially declining water resource base on
which a diverse assembly of mixed-conifer, riparian, and aquatic species depend.

Along with the drop in the ground water table in the Tucson Basin and the near
elimination of perennial stream flow have come significant losses of riparian habitat. The
once biologically rich and diverse riparian corridors of the Tucson Basin (and elsewhere
across the western United States) have been significantly altered or eliminated. As a
result, wildlife species have been profoundly affected. It is estimated that 60-75 percent
of Arizona’s resident wildlife population depends on riparian habitat during all or part of
their life cycle. At least four threatened or endangered species in the subarea have been
endangered by the depletion of water: desert pupfish, Gila topminnow, Huachuca water
umbel, and cactus ferruginous pygmy owl (Pima County-Water 2000). Other Status 1 &
2 species directly affected by the depletion of water include the western yellow-billed
cuckoo, lowland leopard frog, and Mexican garter snake. Numerous other obligate
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riparian and aquatic habitat species are also affected; many, including the beaver, have
been extirpated.

After the rejection of Proposition 200 last November, Tucson Water has been given
authority once again to include CAP water in the potable water distribution system. This
legal change will allow Tucson Water to reduce pumping and eventually close a number
of wells in the Tucson Basin. Over-pumping of those central wells has caused
subsidence of four inches in the past five years. A new pipeline is being built to carry
recharged CAP water from Avra Valley to the Hayden-Udall treatment plant and from
there into the potable water distribution system. The alignment will closely parallel the
CAP canal but will not cross the CAP Mitigation Corridor (USDI-BOR 2000). This project
has been on hold since 1995 (Inside Tucson Business 2000).

The City Council and the Board of Supervisors reached an agreement this February that
will allow increased use of treated wastewater for recharge and riparian restoration
projects throughout the basin (Arizona Daily Star 2000). The City will continue to
recharge at several locations along the Santa Cruz River, and the County will be able to
buy reclaimed water at a reduced rate. The County will also gain control of effluent
produced at eight small treatment plants in outlying areas (Green Valley, Mt. Lemon,
Rillito, and Marana). Effluent will also be used to water large public turf areas. This
agreement will thereby reduce the amount of groundwater currently being pumped to
irrigate parks, ball field, and golf courses, by allowing increased use of reclaimed water
instead.

Both the City and the County have wetland and/or riparian restoration projects underway
or built. The City's constructed Sweetwater Wetlands at the County’s Roger Road
Wastewater Treatment Plan received much attention last year when two forms of
potentially deadly encephalitis virus were found in mosquitoes there. Tucson Water has
cleared out cattails and bulrushes from the settling basins and has a regular mosquito
abatement program there. Last month they initiated a burning program which will burn
almost five acres of mosquito habitat this spring. Two settling ponds had been drained
and allowed to dry before the initial burn. This has raised concerns about the design and
management of wetlands, not only for human health but for that of wildlife as well. The
Sweetwater Wetlands site has become a popular birding spot, attracting numerous
species. Encephalitis can be spread among birds, killing out populations.

Downstream from the Roger and Ina Road Treatment Plants, there is effiuent-dominated
perennial flow in the Santa Cruz. The longitudinal extent of flow varies seasonally but
can extend up to 25 miles to the north, beyond the County line. This water source
(approximately 50,000 acre-feet per year) supports a variety of plant communities and a
diverse population of birds and other wildlife species. A recent vegetation mapping study
identified that over half of the total vegetation cover is hydromesic (dependent on above-
normal soil conditions). Over 2,000 acres of riparian woodland was mapped. It is
represented by Goodding willow, saltcedar, and velvet mesquite (Southwest 2000).

Much of the effluent distribution system has been constructed to deliver effluent to
multiple points along the Rillito and Santa Cruz Rivers, and elsewhere within the Tucson
Basin (Pima County-Water 1999). Increased utilization of effluent in other areas of the
basin, as recently agreed upon for riparian restoration and turf irrigation, could decrease
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the amount available for discharging into the Santa Cruz. Reduced flows here could
directly impact and reduce the amount of effluent-dependent riparian habitat in this area.

Many CAP recharge sites are proposed for the Middle Santa Cruz Subarea. The
presence of landfill sites along or in close proximity of watercourses is a limiting factor.
Potential sites have been identified along the Tanque Verde Creek/Pantano Wash/Rillito
River confluence, the Pantano Wash, and at the confluence of the Rillito and Santa Cruz
Rivers (ADWR 1998). The Tanque Verde area, an area of critical groundwater decline,
still has areas where shallow groundwater supports riparian habitat. Recharge here, and
reduced groundwater pumping, could maintain and/or restore the cottonwood willow
community.

A series of riparian restoration projects are planned by the County. Three of these are
pursued in partnership with the U.S. Army Corps of Engineers: Paseo de las Iglesias
(seven-mile length along the Santa Cruz), the Rillito River Habitat Restoration, and the
Ajo Detention Basin. They combine flood control efforts, environmental enhancement,
reuse of existing gravel pits, and recreation. Now that Pima County has a source of
renewable water supply, effluent, these projects have a water budget on which to plan. It
is estimated that if 2,000 acre-feet of water were available for vegetation, it would
support approximately 500 acres of mixed cotton-willow forest and mesquite woodland
(Pima County-Environmental 1999). An acreage of this size would represent one of the
most significant riparian restorations in the southwest. For comparison, projects that
secure endorsement by the USFWS will be eligible for a portion of a 5,000 acre-foot pool
for each of the first five years of conservation. Every year after that they may draw from
a 10,000 acre-foot pool (Arizona Daily Star-City 2000).

At least five threatened or endangered species stand to benefit directly from efforts to
restore portions of the Santa Cruz River and tributaries: desert pupfish, Gila topminnow,
Huachuca water umbel, cactus ferruginous pygmy owl, and the southwestern willow
flycatcher. Other Status 1 & 2 species that would benefit from riparian restoration
projects are the western yellow-billed cuckoo, Gila chub, desert sucker, Sonoran sucker,
long-fin dace, lowland leopard frog, and Mexican garter snake. Numerous other obligate
riparian and aquatic habitat species would also benefit. Opportunities also exist to
establish native grasslands and saltbush-wolfberry scrub which were once common
along the floodplain prior to agricultural development.

The availability of CAP and effluent water presents opportunities for re-establishing plant
communities and wildlife species that were once prevalent along our watercourses.
Directly affecting these and other uses of CAP water, and potentially affecting the use of
effluent is the USFWS’ recently issued jeopardy decision in their recent draft Biological
Opinion of the impacts of Santa Cruz River Basin recharge projects on the endangered
Gila topminnow. The BOR and the USFWS are continuing to work through the Section 7
consultation process. As part of their Biological Assessment, the BOR will be
constructing two fish barriers along the Santa Cruz River and will implement other
measures to offset potential impacts to the endangered fish which exists upstream
between Tubac and Nogales. It is unclear to what extent the ongoing Section 7
consultation will impact CAP delivery and recharge projects within the Middle Santa Cruz
Subarea and elsewhere throughout the Santa Cruz basin.
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There are other concerns regarding riparian restoration activities. Because they are
conceptually planned to have a recreation element or use, conflicts between human use
and environmental restoration are inherent. Impacts associated with water-based
recreation can include disturbance of wildlife to the point that areas are no longer viable
habitat for some species. The potential for the introduction and invasive species is high,
particularly in areas like the Tucson Basin that has a large human population. Any
projects that add water to our desert environment open the possibility of the introduction
and spread of invasive plants such as saltceder, Russian thistle, Bermuda, and other
grasses. Problems with mosquitoes and encephalitis have occurred at the Sweetwater
wetlands, as discussed above. Aquatic habitats are degraded by the release of sport -
fish, live bait, aquarium fish, and other amphibians and reptiles. Competition and
predation by non-native species has contributed to the decline of native species such as
the Gila topminnow, lowland leopard frog, and Mexican garter snake. Bullfrogs, crayfish,
and predatory fish such as bass are a chronic problem to native aquatic species
throughout the state. Existing or introduced native aquatic species usually cannot
compete with these non-native species. Further, the non-native species eat insects,
worms, and other food sources that would otherwise be available to native species. An
example of this are crayfish and bullfrogs. An introduced species, crayfish have spread
and infested Sabino Creek, affecting four native fish: the Gila chub, the speckled dace,
the Sonora sucker, and the desert sucker. New rules proposed by Arizona Game and
Fish Department (AG&FD) would ban the sale and transport of crayfish (Arizona Daily
Star 2000). Bulifrogs in the Creek prey on the Mexican garter snake.

4. Recreation

Recreation opportunities with the Middle Santa Cruz Subarea are met by urban parks as
well as by the public lands that surround the basin. The Tucson Mountain Park,
Coronado National Forest, and Saguaro National Park East all receive increasing use
with some seasonal variability. Hiking trails are found within all these areas and
frequently follow watercourses into upper elevations. Certain areas, such as Sabino
Canyon, Mt. Lemmon, and Redington Pass are used intensively and have problems with
over use and indiscriminate/irresponsible use. The resource base in Sabino Canyon
became so degraded that the Forest Service disallowed vehicular access except by the
concession tram. Redington Pass is an area of dispersed use that receives intense and
indiscriminate use by off-road vehicles. The Forest Service has applied for State grant
money to increase patrol and management of this area and close certain roads in more
sensitive habitat areas. Funds generated by the recently initiated entrance fees at the
Molino Basin area have enabled the Forest Service to improve maintenance and
patroling of the Mt. Lemmon area. This has helped to curtail human use impacts to
biological resources.

Besides the impacts of habitat loss and degradation, recreation and human over use
frequently results in the introduction and spread of non-native and invasive species- both
plant and wildlife. Although not specifically tied to recreation use, non-native grasses are
a continuing problem in Saguaro National Park and have altered the fire regime there.
Lower elevation habitats of cacti and desert scrub are not fire resistant and are at risk
when non-native grasses increase wildfire incidence. The presence of other introduced
species, including feral cats, dogs, and other domestic animals, are an ongoing problem
that increases as human use increase and as development occurs up to the boundaries
of preserves.
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The Pusch Ridge Wilderness has been a victim to human overuse. It receives so much
use by hikers that it is questionable whether the potential for a “wilderness experience”
still exists here (USFS, Senn, 2000). A small number of bighorn sheep occupy the Pusch
Ridge Wilderness. Their numbers have declined over the years and wildlife biologists
studying the situation believe this may be in part due to increased numbers of people
using the wilderness trails (AG&FD 2000).

B. Biological Resources

1. Vegetation and Land Cover

The Middle Santa Cruz Subarea contains the city of Tucson and is heavily urbanized. To
the north and east of Tucson lie the Santa Catalina and Rincon Mountains. These areas
support pine, oak, and oak-pine forest as well as manzanita and mixed-evergreen
sclerophyll habitats. At lower elevations near the city habitats include mixed grass scrub,
palo verde-mixed cacti, and creosote-bursage. Drainages descending from the
mountains and cutting through the city of Tucson support mixed scrub and cordgrass
habitats (Figure 23).

2. Critical Habitat

Critical Habitat, Map Unit 2, for the CFPO has been designated for much of the Tucson
Mountains and foothills. This Map Unit connects habitat on the Tohono O’odham Indian
Nation, Schuk Toak District, to habitat in Saguaro National Park West and Pima
County’s Tucson Mountain Park. Ownership in this area is Pima County, State Trust,
BLM, BOR, and some private lands. The Unit includes Sonoran desert scrub with high
densities of ironwood and saguaro cacti, mesquite bosques interspersed by washes, and
some retired agricultural lands in Avra Valley. Activities that pose a threat to Critical
Habitat for the CFPO include removing or destroying vegetation; water diversion,
impoundment or groundwater pumping that alters water quality or quantity to an extent
that riparian vegetation is significantly affected; and recreational activities that
appreciably degrade vegetation (USDI-USFWS 1999).

3. Species at Risk

A total of 19 Status 1 and Status 2 Vulnerable Species occur within the Middle Santa
Cruz Subarea (Table 16). Many other species not on this list, such as the beaver, have
been extirpated, in large part due to the decline of surface water and lowering of the
groundwater table.

C. Existing and Proposed Preserve Areas

1. Tucson Mountain Park and Tumamoc Hill

The Open Space Acquisition Master Plan has targeted a number of parcels on the north
and east sides of the Park for acquisition. This area is experiencing increased
development pressures, and has been developing by lot splitting, regulated subdivisions,
and the Star Pass Resort. These parcels are considered to have significant resource
values as CFPO habitat and as extensions of the park boundaries and as biological
linkages to Tumamoc Hill. As described earlier, over 200 acres were conveyed by the
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Vegetation and Land Cover
in the Middle Santa Cruz Subarea

Vegetation Communities (BLP Classification) Other Land Cover Types
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Figure 23
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Star Pass Resort developers. As part of this, important wildlife corridors between the
Park and Tumamoc Hill were set aside for preservation (Pima County-Open Space
2000). Tumamoc Hill is the oldest scientific desert research area in the world that has
remained free of domestic livestock (Pima County-Science 1999). It is surrounded by
urban growth. The corridors preserved by Starr Pass will provide critical linkages to the
Park. Pima County is working on two Arizona Preserve Initiative applications affecting
420 acres of State Land in the area, including Tumamoc Hill. If the proposed parcels are
not acquired they will surely be developed in the near future, bringing the impacts of
urbanization to the very edge of the Park. '

2. Mt. Lemmon Highway Base

Sixty acres of private property are proposed for acquisition on the west side of the
Catalina Highway, abutting the Pusch Ridge Wilderness. Their value is in buffering the
wilderness boundary and protecting upland palo verde-saguaro habitat of the Catalina
foothills. '

3. __Agua Caliente Creek

Three private parcels totaling 150 acres are proposed for acquisition along the upper
reach of Agua Caliente Creek, abutting the Coronado National Forest boundary. As an
alternative to outright purchase of one of the parcels, the most ecologically critical
portion may be sought. Their value is related to the extraordinary riparian corridor
leading from the Forest lands. Agua Caliente is the most significant watercourse in the
northeast portion of the Tucson Basin and drains into the Tanque Verde Creek. Both
watercourses have been identified as areas of shallow groundwater (PAG 2000).

4. Sabino Canyon

This target acquisition area includes approximately 450 acres of private properties that
would protect the confluence of Sabino and Bear Creek and the associated riparian and
upland habitat. It extends north from Snyder Road (the possible location for a future
crossing of Sabino Creek) to the Forest boundary. Sabino Creek has perennial flows in
this area and supports a fully developed riparian gallery of cottonwood and sycamore
trees. Upland vegetation is palo verde-saguaro habitat. Conservation easements may
serve as an alternative to acquisition. If not protected by some method, the area could
accommodate over 90 homes under current zoning.

5. Tanque Verde Creek

Two properties totaling 460 acres along Tanque Verde Creek have been identified for
protection, either by acquisition or conservation easements. The parcels contain strong
riparian values and are perhaps the most densely vegetated undeveloped parcels
remaining along Tanque Verde Creek. Both properties are subject to floodplain
regulations, setbacks, and restrictive riparian protection compliance so the regulatory
constraints may provide an effective alternative to acquisition (Pima County-Acquisition
2000).
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D. Summary of Potential Stressors to Biological Resources

Primary stressors to biological resources within the Middle Santa Cruz Subarea include
habitat loss, alteration and degradation; habitat fragmentation; human use and overuse;
a decline in ground water levels; decline in stream surface flows; competition and
predation by invasive species; and disease. The current ownership and management
pattern within the Middle Santa Cruz Subarea is dominated by the Tucson urbanized
area, which covers more than half of the subarea (Figure 24). Significant areas of
status 1 land occur to the northeast, interspersed with category 3b lands.

Habitats most at risk include areas of shallow groundwater, stream reaches with
perennial flows, stands of mixed riparian and xeroriparian woodlands associated with the
Santa Cruz River and its tributaries, and palo verde mixed scrub associations in uplands.
Aquatic habitats, both existing and those that are created in the future as part of the
planned riparian restoration projects, are or will be at risk from competition and predation
by non-native and invasive species.

Activities contributing to biological stress are summarized on Table 17. These include
aquifer overdraft due to pumping for urban use and agriculture, urbanization of the
Tucson Basin, unregulated development in outlying areas, construction of roadways and
utility corridors, wash channelization, diversion of stream flows, aggregate mining of
watercourses, disease associated with mosquito populations, and increasing
recreational use of open space areas. Groundwater pumping in remaining areas of
shallow ground water is of concern, especially in the Tanque Verde area and in the
Sabino Creek watershed.

Private lands adjacent to Tucson Mt. Park and Coronado National Forest are under
increasing development pressure and certain key parcels identified by the Open Space
Master Plan are of particular concern due to their high biological resource values. Some
have exceptional riparian habitat that could be compromised if not brought under formal
protection strategies. Other parcels adjacent to Tucson Mt. Park are either within or near
Map Unit 2 of Critical Habitat designation for the CFPO.

Recent voter approval to include treated CAP water for potable use will be a positive
step in decreasing reliance on groundwater pumping and will eventually allow some
wells within the Tucson Basin to be closed. Recent agreement between Pima County
and the City of Tucson will allow the County to utilize greater amounts of effluent for
riparian restoration and recharge and by making it more affordable, will work towards
replacing the use of ground water for golf courses and other turf areas.

- The recent draft jeopardy decision by the USFWS regarding the impacts of Santa Cruz
River Basin CAP recharge projects on the endangered Gila topminnow could have a
profound effect on uses of CAP water in the Tucson Basin, and could also affect the use
of effluent. It is unclear to what extent the ongoing Section 7 consultation will impact
projects within the Middle Santa Cruz Subarea and elsewhere throughout the Santa

Cruz Basin.
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TABLE 17
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT CATEGORIES
OF THE MIDDLE SANTA CRUZ SUBAREA

Ownership or
Management Category

Land Uses and Activities

Conversion of Vegetative

Cover

Conversion of Ranches

Conversion of Agricultural

Lands

Competition/Predation by
Invasive Species
Lot-Splitting & Urbanization
Groundwater Pumping

Water Diversion &
impoundments

Recreational Uses

Mining

Roadways

Livestock Grazing

Removal of Plants

Coronado National
Forest- unreserved
(49,524 acres)

Pusch Ridge- Wilder-
ness (41,635 acres)

Rincon Mountain Wilder-
ness (4,970 acres)

Santa Catalina RNA
(881 acres)

Saguaro National Park
East (4,556 acres)

Saguaro National Park
West (698 acres)

Saguaro National Park
West Wilderness
(796 acres)

Saguaro National Park
Wilderness
(22,056 acres)

Tucson Mountain Park
(6,465 acres)

TNC Easements
(69 acres)

Tohono O'Odham
Nation Unreserved
(3,856 acres)

Tucson Open Space
(1,097 acres)

Pima County Open
Space (2,808 acres)

*
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L}

x

X

bod

x
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TABLE 17
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT CATEGORIES
OF THE MIDDLE SANTA CRUZ SUBAREA
(continued)

Land Uses and Activities

Competition/Predation by
Invasive Species
Lot-Splitting & Urbanization
Water Diversion &
Impoundments

Roadways

Livestock Grazing

Lands
Mining

Ownership or
Management Category

Conversion of Vegetative
Conversion of Agricultural

Cover
Conversion of Ranches

| Groundwater Pumping
Recreational Uses

Removal of Plants

Pima County
Unreserved — State
Lands (2,754 acres)

Tucson Unreserved - X X X * X X X X X X
State Land :
(16,585 acres)

South Tucson
Unreserved — Private
Lands (627 acres)

Pima County
Unreserved — Private
Lands (102,764 acres)

Marana Unresedrved —
Private Lands
(868 acres)

Tucson Unreserved — X X X X X X X X X X X
Private Lands
(98.796 acres)

X = OCcurs

- = does not occur

* = potential to occur

© = historic but not present occurrence




Indiscriminate/irresponsible use of public lands has resulted in habitat loss and
degradation. The Redington Pass area is one area in particular where the dispersed
intense use has resulted in numerous wildcat road and trails used by off-road
recreationalists. Other public lands in the subarea and throughout the County have
problems with invasive species, roadkill, and wildlife disturbance.







VI. Tortolita Fan (Subarea 5)

The Tortolita Fan Subarea includes all the watersheds that drain the Tortolitas, as well
as the communities of Tortolita, Catalina, Oro Valley, and portions of Marana east of the
Santa Cruz River (Figure 25). It encompasses the far western portion of the Catalina
Mountains, the southern portion of the Tortolita Mountains and the alluvial fan, and is
largely contained to the east and north by federally and state-owned or protected
mountain preserves.

Tortolita Fan Subarea Location in Pima County
Figure 25

A. Potential Threats and Stressors

1. Land Use and Landscape Character

The landscape character has drastically changed during the last 20 years, from an area
of rural homesites separated by large areas of undisturbed undeveloped land, to one
with numerous subdivisions, lot-split areas, master-planned communities, and
commercial developments (Figure 26).

a. Town of Marana

The Marana General Plan (Town of Marana 1997) indicates the future Town Center,
neighborhood commercial anchor, and community commercial development areas as
economic development zones shown to occur west of |-10, north and south of Tangerine
Road. This is within the area of high-density ironwood forest and designated Critical
Habitat for the CFPO. If built as planned, the development of this area, coupled with the
recent development of residential subdivisions and golf courses in the Tortolita foothills
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Pima County - Open Space
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USFS - Coronado National Forest (unreserved)

USFS - Pusch Ridge Wilderness Area
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poses a potential stress not only to the CFPO but also to other species dependent on
the ironwood forest and wash habitats. An additional 9,159 homes may be built on 5,600
acres in the Dove Mountain area at the base of the Tortolita foothills.

Marana’s lack of a strong Native Plant Protection Ordinance and riparian protection
ordinance raises valid concerns, particularly relating to vegetative communities of known
special significance such as ironwood forests and riparian areas.

On the west side of I-10 Marana has seen and fostered the conversion of cultivated
fields and agricultural lands to residential subdivisions. Recent rezonings reflect this
conversion of land use. To a great extent this has been made possible by the County’s
bank protection along the Santa Cruz River. Damage to agricultural fields and residential
properties after major floods in 1983 and 1993 triggered this ongoing bank protection
effort. The urbanization of the area between Orange Grove Road and Avra Valley Road,
is reflective of their three-tiered “crescent concept” of having most of the urbanized area
on the east side of the Silverbell Road and the river, and having the area west of the
river and north of Twin Peaks Road set aside for ranches, farms, and other large-scale
agribusiness uses. While the lack of bank protection on most of the west bank of the
Santa Cruz raises concerns for increased flooding of that western area, it opens up a
range of opportunities for riparian restoration projects supported by effluent.

Primary threats to biological resources in Marana include habitat loss and fragmentation,
conversion of agricultural lands to higher intensity uses, and the decline in groundwater
levels. At this time the primary constraint to quality growth within Marana is the lack of
wastewater treatment capacity. Except for a very small area, they rely on the County’s
treatment plant at Ina Road or individual septic tanks. Marana currently has no plans to
build a treatment plant, but Pima County has plans to expand their capacity at Ina Road
(Pima County-Wastewater 2000).

b. Town of Oro Valley

The General Plan for Oro Valley (Town of Oro Valley 1996) reflects a tremendous
growth in population in recent years, and establishes an intent to annex additional lands
for future anticipated growth. The population in 1990 was 6,670; the land use plan
provides for an increase to approximately 125,000 by 2020. Much of the development
has been and will continue to be built out within the constraints of planned area
developments, such as Ranch Vistoso. These master plans have resulted in the setting
aside of significant amounts of natural open space. There is increasing pressure to
develop the land adjacent to the portion of Honey Bee Canyon that is within the town
boundary. A resort is planned for the Stone Canyon area, just west of Honey Bee
Canyon. Both of these drainages have well-developed riparian habitat and extend
between the Tortolita Mountain Park and Big Wash.

The General Plan establishes an “urban growth boundary” along its northern and
western boundaries. This encroaches somewhat on an area outside their boundaries
that is identified as a master planned community on the west side of Big Wash. The plan
identifies the protection of the Sonoran Desert environment as a cornerstone and
presents guidelines and strategies to ensure sensitive development. For example,
development around Tortolita Park is limited to a minimum of one house per five acres.
One of their strategic implementation actions is to lobby the Governor's Office to
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establish preserve status for the State Land area adjacent to Tortolita Mountain Park.
The town has adopted strict standards and ordinances for hillside development, native
plant preservation, and riparian protection.

The Canada del Oro wash, the primary watercourse, has been channelized and bank
protected along most of its length for flood control purposes. This brought the adjacent
lands out of the floodplain and resulted in numerous medium to high density residential
subdivisions and golf courses along its length. :

Primary threats to biological resources in Oro Valley include habitat loss, habitat
fragmentation and groundwater pumping to support the growing population. Principal
constraints to development are the rough terrain and wide, natural washes. Also, they
rely on the County’s wastewater treatment plant at Ina Road or individual septic tanks.

c. Proposed Towns of Tortolita and Casas Adobes

These communities have been engaged in a struggle for legal status for the last several
years, in a desire to incorporate as separate towns. Tortolita is located between Oro
Valley and Marana and is characterized by large lot homesites derived from lot-splitting.
The residents are committed to maintaining the rural, undeveloped character of the area.
Casas Adobes has been developed over the years along the Oracle Road corridor. It is
characterized by older subdivisions, large lot homesites, and commercial development
along Oracle and Ina Roads. Infill of commercial projects and residential development
continues.

d. Community of Catalina

Like all the communities in the subarea, Catalina has experienced significant growth in
population, particularly in the last 30 years. Except for commercial development along
the Oracle Road corridor the area is predominantly low density (Pima County 1996).
There are several subdivisions but lot-splitting and wildcat subdividing has been the
prevalent method of residential development. This unregulated development of much of
Catalina has resulted in densities higher than 12 of 13 similar lot-split areas studied by
Pima County in 1998. Catalina development has encroached on floodplains and
destroyed riparian areas (Pima County 1998). The primary effect on biological resources
has been significant habitat loss, fragmentation, and introduction of exotic species.

e. Ranching

Ranching has been an inherent part of the Tortolita Subarea for over 100 years. Several
ranches continue to operate in the vicinity of Tortolita Mountain Park, along the west and
east sides of the mountains (Pima County-Mt. Parks 2000). increased pressure from
urban growth and development in this part of Pima County and in southern Pinal County
raise concerns regarding the potential for conversion of these ranch lands to higher
intensity land uses.

2. Effects of Population Growth

During the last 20 years there has been rapid population growth and associated
residential development within the Tortolita Subarea. Population forecasts for the next




20 years project a three- to four-fold increase (USDI-BOR 2000). Much of the growth
has been in and is planned for the area now designated as Critical Habitat for the CFPO,
Map Unit 4. As such, it has occurred within areas of ironwood forests and relatively
dense saguaros, palo verdes, and mesquite bosques. Development has relied
extensively on the channelization of many small intermittent watercourses that drain the
Tortolita and Catalina Mountains and the alluvial bajada of the Tortolitas. The result has
and continues to be a significant loss of vegetation and habitat, both in upland and
riparian areas.

The heavily dissected alluvial bajada is an area of sheet flow. Once disturbed, these
landscape types are very erosive. When land disturbance triggers erosion it can quickly
accelerate and affect upstream and downstream conditions. Direct modification of the
watercourse, downcutting, and loss of xeroriparian and upland vegetation can essentially
transform an area of rich biodiversity into one low biological resource value. This is a
serious concern for the Tortolita Fan area and elsewhere in other subareas (e.g.,
Sahuarita area).

The increasing population growth places a tremendous burden on groundwater—the
area’s traditional water supply. As in other parts of the county, groundwater levels have
been declining because the rate of groundwater withdrawal has exceeded the rate of
natural recharge to the aquifer. According to the Southern Arizona Regional Water
Management Plan Feasibility Report (SARWMS) being drafted by the BOR, seven future
golf courses are planned for the Tortolita Subarea: four in Marana and three in Oro
Valley. The future water delivery requirements to meet the demands of these seven golf
courses and the existing seven golf courses will be over 6,000 acre-feet per year for
normal requirements and over 16,000 acre-feet per year for peak requirements (USDI-
BOR 2000). (See related discussion under Water Use.)

Marana’s CAP allotment is relatively small at 47 acre-feet per year. Even if they receive
an additional CAP allocation from Tucson (or other sources) and acquire effluent rights
for turf irrigation, the projected explosive growth of Marana will require a tremendous
increase in groundwater mining (USDI-BOR 2000). Past rates of groundwater pumping
have significantly altered the biologically rich Santa Cruz River, including the loss of
endangered and other native fish and plants (Pima County-Water Resources 2000).
Increased groundwater pumping would continue this deterioration. The groundwater
elevation is estimated to have dropped up to 100 feet in the last 50 years in portions of
the Marana area, mostly due to groundwater use for irrigated crops. Perennial flows in
segments of the Santa Cruz River are supported by effluent discharged from the
County’s Ina Road Wastewater Treatment Plant.

Currently, the water companies of Oro Valley, Marana, and the Metropolitan Domestic
Water Improvement District use a total of over 15,000 acre-feet per year and are
projected by population forecasts to use over 47,000 by the year 2018. If the amount of
CAP allocations and effluent utilized in the future was maximized, their groundwater use
could be reduced to under 6,000 acre-feet per year (BOR 2000). A final finding of
“leopardy” by the U.S. Fish and Wildlife Service on CAP use in the Santa Cruz River
basin would be a significant impediment to the viability of using CAP water to reduce
groundwater dependence, and would consequently be a significant threat to the
biological resources of the Tortolita Subarea. Likewise, the lack of existing infrastructure




to deliver CAP and effluent poses similar concerns. (See discussion under Water Uses,
below.)

Direct stress on biological resources due to declining groundwater levels include a
deterioration in the health and vitality of vegetation, particularly in riparian habitat areas,
which support the highest diversity of wildlife species.

3. Transportation

The road network in the Tortolita Subarea is well developed and fragments much of the
subarea, particularly in the southern and western portions (Figure 27). However,
significant areas in the north and east portion of the subarea are still relatively
unfragmented by highways and roads.

a. _Tangerine Road Proposed Widening

Tangerine Road is a state route with a planned right-of-way of 300 feet and eventual
widening to four to six lanes between I-10 and Oracle Road. It crosses multiple
watercourses, small and large. Its eventual widening raises concerns for wildlife
movement and the protection of adjacent riparian vegetation. A key feature of the
County’s Long Range Transportation Plan (Pima County 1986) is the extension of
Tangerine Road to the southwest to Sandario Road, and connecting to San Joaquin
Road further south. It would involve the complexities and impacts associated with
crossing the Santa Cruz River and the CAP canal, bank protection issues, and would be
tied to a proposal to expand the Avra Valley Airport—all elements that pose stresses on
the biological resources of the area. Habitat loss and fragmentation would be direct
results.

b. Marana’'s Loop Road

Another major roadway reflected by the Marana General Plan (but not the County’s Plan
or the Metropolitan Transportation Plan) is a future loop road extending west from the
Dove Mountain area of the Tortolitas west and northwest to I1-10 near the County line. If
built, this would cross the CAP canal, at least two large watercourses (Derrio and
Cottonwood Washes), many smaller watercourses and would require the removal and
displacement of a significant amount of ironwood forest and riparian vegetation and
associated wildlife, all within Critical Habitat for the CFPO. This loop road is also
reflected on the County’s Comprehensive Plan for the Avra Valley/Tortolita Subregion
(Pima County 1997).

4. Water Uses

Areas of naturally occuring streams and shallow groundwater occur in several portions
of the subarea, in addition to the Santa Cruz River (Figure 28 and Table 18). Water is a
key issue in this subarea, and a number of infrastructure projects will have an effect on
the availability of water for habitat and wildlife uses.
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a. Proposed CAP Terminal Storage Facility

The BOR is considering and analyzing the possibility of building a Direct Delivery system
to serve the northwest Tucson region. It would be composed of a surface reservoir,
water treatment plant, and distribution system. The turnout, reservoir, and a treatment
facility would be located east of |-10, approximately one mile north of Tangerine Road,
with the conveyance pipeline following the alignment of Moore Road extending east to
Rancho Vistoso. (A majority of the golf courses are located north of and parallel to
Moore Road.) To the extent possible the distribution system would follow existing
roadway rights-of-way, but a portion would be constructed in undisturbed habitats.
Altogether the project is estimated to result in the loss of over 300 acres of designated
Critical Habitat for the CFPO. The full impact on vegetated areas is unknown at this time,
in part because the recreational component has not been defined. Elements and
features such as picnic sites, campgrounds, and trails would result in additional acres of
direct disturbance and habitat loss. Once treated, the water would be used for potable
distribution, greatly reducing the amount of groundwater pumping by the water
companies of Oro Valley, Marana, and the Metropolitan Domestic Water Improvement
District. The storage reservoir would be sized at over 100 acres and would include a
recreational component (i.e., swimming, fishing, camping, and boating).

b. Proposed CAP Recharge and Recovery System

As a separate but related project, the BOR is also considering a plan that would
construct a turnout at the CAP canal at Moore Road as described above, and build
conveyance systems to two recharge basins and direct discharge points: one at the
confluence of Big Wash and Honey Bee Canyon Wash and one west of the Canyon del
Oro Wash near Overton Road. The turnout and a treatment facility would be located
near I-10 and Moore Road with the conveyance pipeline following the alignment of
Moore Road extending east to Rancho Vistosa. A spur pipeline would be built to serve
the Dove Mountain area and there would be other subsidiary lines between there and its
terminus at Big Wash. The four basins at Big Wash would total approximately 15 acres;
the eight basins at the Oasis site near the CDO wash would total 40 acres. Direct
impacts to vegetation include loss of 55 acres of desert wash habitat for recharge
basins, 145 acres of saguaro-ironwood habitat for pipeline construction, and additional
loss of desert wash habitat for dikes at the recharge sites. Impacts to wildlife include loss
of habitat, temporary disturbance due to construction noise and activities, and potential
impacts to sensitive species such as desert tortoise, lesser long-nosed bat, CFPO, and
other species.

c. Lower Santa Cruz Replenishment Project

This is associated with a larger Pima County Flood Control Project that includes a levee
and bank protection system along the Santa Cruz River, extending north from the
community of Rillito to the County line. A series of basins will be excavated outside the
primary incised river channel but within the 100-year floodplain. Excavated material from
the basins will be used to construct the flood control levee. This project is under
construction.
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d. _Draft Biological Opinion on CAP

Directly affecting these and other uses of CAP water, the USFWS issued a jeopardy
decision in their recent draft Biological Opinion of the impacts of Santa Cruz River Basin
recharge projects on the endangered Gila topminnow. The BOR and the USFWS are
continuing to work through the Section 7 consultation process. As part of their Biological
Assessment the BOR will be constructing two fish barriers along the Santa Cruz River
near Pima Mine Road and will implement other measures to offset potential impacts to
the endangered fish which exists upstream between Tubac and Nogales. It is unclear to
what extent the ongoing Section 7 consultation will impact CAP delivery and recharge
projects within the Tortolita Subarea and elsewhere throughout the Santa Cruz basin.

e. Lower Santa Cruz Replenishment Project (LSCRP)

This is associated with a larger Pima County Flood Control Project that includes a levee
and bank protection system along the Santa Cruz River, extending north from the
community of Rillito to the County line. The LSCRP is being constructed to recharge
CAP water through the use of eight excavated outside the primary incised river channel
but within the 100-year flood plain. Excavated material from the basins will be used to
construct the flood control levee. This project is under construction.

{. Effluent Discharge

Perennial flows along the Santa Cruz River result from effluent discharged from the Ina
and Roger Road treatment plants. This effluent-dominated stream flow supports areas of
hydromesic riparian woodland vegetation (consisting of mesquite, saltcedar and
Goodding willow). These areas of hydromesic vegetation constitute a large percentage
of the total for the entire Tucson Basin (BOR 2000) and would not exist in the absence of
the effluent discharge (Malcolm Pirnie 1995). (See additional discussion under Middle

Santa Cruz Subarea.)

g. Avra Valley Recharge Project (AVRP)

The Avra Valley Recharge Project recharges CAP water into four basins along the west
side of the Santa Cruz River, south of Tangerine Road. The area once served as a sand
and gravel extraction pit. '

h. Effluent Distribution System

Currently, reclaimed water pipelines extend to the Dove Mountain area in the Tortolita
Mountain Foothills and to Arthur Pack Regional Park. An additional pipeline is proposed
to bring effluent to the Canada del Oro basin. A significant portion of the effluent would
be used to serve golf courses along the Canada del Oro that are currently using
groundwater and to support riparian restoration projects.

Effiluent flows into the subarea and use of CAP water play a major role in recharging the
aquifer. Both the BOR projects and increased effluent distribution would benefit the
Tortolita Subarea by allowing the CAP and reclaimed water to be used in lieu of pumped
groundwater for irrigation of golf courses and other turf areas. Additionally it would
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provide a critical water source for riparian restoration projects within the Canada del Oro
basin.

5. Recreation

Coronado National Forest, including the Pusch Ridge Wilderness, and the Catalina State
Park provide important and popular recreational opportunities for the subarea. Tortolita
Park receives less use, primarily by hikers. At the rate of development along the
northwestern boundaries of the Catalinas, the State Park in coming years may hold the
few areas of public access to the northwestern slopes of the mountains (Arizona State
Parks Board 1991). Although the Wilderness area is somewhat insulated and protected
by the proximity of the State Park, it has been a victim to human overuse. It receives so
much use by hikers that it is questionable whether the potential for a “wilderness
experience” still exists here (USFS 2000—Senn). Protection of a small herd of bighorn
sheep in the wilderness area has been primary concern, and the high degree of use the
trails receive is thought to be a factor in the lack of recent sightings (AG&FD 2000).
Recreational opportunities include hiking, camping, horseback riding, picnicking, and
mountain biking. In some areas trail use has resulted in erosion problems. The major
issue relating to biological resources is human overuse associated with the rapid
urbanization of the surrounding area. A small number of Bighorn sheep occupy the
Pusch Ridge Wilderness. Their numbers have declined over the years and wildlife
biologists studying the situation believe this may be in part due to increased numbers of
people using the wilderness trails (AG&FD 2000).

B. Biological Resources

1. Vegetation and Land Cover

Habitat within the Tortolita Fan Subarea consists primarily of palo verde-mixed cacti
habitat. The western portion of the subarea supports heavy agricultural development
interspersed with creosote-bursage and mixed scrub habitat within drainages. The city of
Tucson occupies the center of the subareas’ southern edge. The eastern portion of the
subarea contains areas of higher elevation and supports mixed grass scrub, mixed
evergreen sclerophyll, oak, pine, and douglas-fir-mixed-conifer forest habitats

(Figure 29).

2. Critical Habitat

As discussed above, much of the Tortolita subarea has been designated Critical Habitat
for the CFPO Map Unit 4. It consists of private, state, and county lands. It contains
stands of ironwood, acacia, saguaro, mesquite bosques, several washes, and is
considered to be of the highest quality pygmy-owl habitat known. Activities that pose a
threat to the Critical Habitat for the CFPO include removing or destroying vegetation;
water diversion, impoundment or groundwater pumping that alters water quality or
quantity to an extent that riparian vegetation is significantly affected; and recreational
activities that appreciably degrade vegetation (USDI-USFWS 1999).
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3. Incidenta! Take Permit

In 1998 USFWS approved a Habitat Conservation Plan for the Lazy K Bar Guest Ranch,
located at the northern end of the Tucson Mountains. The ranch owners wanted to
construct new buildings and has committed to restoring 32 acres of CFPO habitat. The
permit included an agreement to stop construction if one or more CFPO were harmed or
killed.

4. Species at Risk

A total of 11 Status 1 and 2 Vulnerable Species occur within the subarea (Table 19).

C. Existing and Proposed Preserves

Both Catalina State Park and Tortolita Mountain Park are located within this subarea and
have adjacent areas that have been identified for expansion by the Open Space
Acquisition Master Plan (Pima County-Open Space 2000). The Tortolita East Biological
Corridor is a 3,441-acre proposed addition consisting almost entirely of State Trust Land.
This would adjoin the eastern expansion boundary of the park and link it with the
proposed expansion area of Catalina State Park. In doing this a connection between the
Catalina and Tortolita Mountains would be created, thereby protecting segments of
significant wash corridors: Upper Honeybee, Big Wash, Sutherland Wash, and Twenty-
Seven Wash, and facilitating wildlife movement between the areas. Additionally, a
14,000-acre area of natural open space located west and south of Tortolita Park is
proposed for acquisition. This area is almost entirely State Land and has been
designated CFPO Critical Habitat, Map Unit 4. A total of 16,185 acres of State Land
were covered by an Arizona Preserve Initiative application to reclassify these lands for
purposes of conservation. That application is under review by Arizona State Lands
Department.

A recent proposal by the Town of Oro Valley would annex 4,620 acres of State Land in
the area of the Tortolita East Biological Corridor. Their General Plan designates this area
as open space but that could be changed by Plan amendment (Tucson Citizen 2000).

The presence of much privately held and State Land adjacent to the existing preserves
presents the possibility of these lands being developed at much higher intensities and
conversion from open space and ranch lands to subdivisions and master planned
communities. In some cases the rugged terrain is a constraint to development.

D. Summary of Potential Stressors _to Biological Resources

The primary biological stressors of the Tortolita Subarea are habitat loss, habitat
fragmentation, conversion of vegetative cover, competition by non-native species/human
use, and overuse and decline in groundwater levels. The current ownership and
management pattern of the Tortolita Subarea is fragmented, with the landscape
dominated by urban uses of the Tucson metropolitan area (Figure 30). Although there
are significant areas of status 4a and 3b status lands, they are generally fragmented by
more intensive uses.
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Level of Threat Represented by Conservation Status
in the Tortolita Fan Subarea

Level of Threat Conservation Status
Low Most Protected

(For status definitions,
see GAP Status
Categorization Table
in Methods section.)

v

v
High Least Protected

Figure 30




Activities contributing to biological stress are summarized on Table 20. These can be
mostly attributed to the effects of urbanization—including the roadways and
infrastructure to support development. During the last 20 years there has been rapid
population growth and associated residential development within the Tortolita Subarea
population forecasts for the next 20 years project a three- to four-fold increase (BOR
2000). Much of the growth has been in and is planned for the area now designated as
Critical Habitat for the CFPO, Map Unit 4. As such, it has occurred within areas of
lronwood forests and relatively dense saguaros, palo verdes, and mesquite bosques.
Development has relied extensively on the channelization of many small intermittent
watercourses that drain the Tortolita and Catalina Mountains and the alluvial bajada of
the Tortolitas. The result has and continues to be a significant loss of vegetation and
habitat, both in upland and riparian areas. The heavily dissected alluvial bajada is an
area of sheet flow. Once disturbed, these landscape types are very erosive. When land
disturbance triggers erosion it can quickly accelerate and affect upstream and
downstream conditions. Direct modification of the watercourse, downcutting, and loss of
xeroriparian and upland vegetation can essentially transform an area of rich biodiversity
into one low biological resource value. This is a serious concern for the Tortolita Fan
area and elsewhere in other subareas (e.g., Sahuarita area). Habitats most at risk
include Critical Habitat for the CFPO, the remaining ironwood forests, riparian, and
xeroriparian areas, stream segments with perennial flows, and areas of shallow
groundwater. The private and State Lands adjacent to the existing preserve areas are
also at risk of being developed at higher intensity levels. The consequences of lot-
splitting are a continued stress to biological resources, particularly in Catalina and
Tortolita. The significance of the planned extension of CAP water, whether treated or
untreated, cannot be overstated. It will result in large amounts of habitat loss.
Conversely, if it is not built the area’s demand for water will continue groundwater
pumping at an accelerated rate, and expanded opportunities for riparian restoration will
be lost. It is unclear to what extent the ongoing Section 7 consultation will impact
projects within the Tortolita Fan Subarea and elsewhere throughout the Santa Cruz
basin.
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TABLE 20
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT CATEGORIES
OF THE TORTOLITA FAN SUBAREA

Land Uses and Activities

©
o o
= o
3 2 £
o o a
5 g E = -
T E 2 a4 s 3 N 8
5 5 % § 5 BE 3 Pa
s 5 282 5 5 SE § o © %
@ s E8 & F BT = T T T
g ¢ S8t 2 5 52 & 2 % 3 &
Ownership or Management S'E g ¢ g £ 5 g8 g £ g 8 OE.)
Category S8 &6 85 6 6 2E ¢ S5 € I o
Coronado National Forest - X - - * X X X X X X
(23,610 acres)
Pusch Ridge Wilderness
(14,350 acres)
Marana Open Space
(877 acres)
Catalina State Park - < - o * X - x © ©
(5,453 acres)
Tortolita Mountain Park - Dk - - * * X - x O ©

(3,001 acres)

Saguaro National Park West
(5,515 acres)

Saguaro Nationa! Park West
Wilderness (2,985 acres)

Marana Unreserved State - * * X X X X X X X
Trust Land (8,825 acres)

Pima County Open Space
(5,278 acres)

Pima County Unreserved — - * * - X X X X X X X
State Trust Land
(31,017 acres)

Oro Valley Unreserved —
State Trust Land (881 acres)

Oro Valley Unreserved —
Private Lands (19,018 acres)

Marana Unreserved —
Private Land (33,154 acres)

Pima County Unreserved — X X X X X X X P X X X
Private Lands (49,511 acres)

X = OCCUrs
- = does not occur

* = potential to occur

© = historic but not present occurrence
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VIIl. Altar Valley (Subarea 6a)

The Altar Valley Subarea includes the southern extent of the Brawley Wash watershed
between the Sierrita and Cerro Colorado Mountains and the Baboquivari Mountains
(Figure 31). It includes the southward-flowing watersheds around Sasabe, at the U.S.-
Mexico border.

Altar Valley Subarea Location in Pima County
Figure 31

A. Potential Threats and Stressors

1. Land Use and Landscape Character

The subarea is characterized by the relatively undeveloped, open landscape of the Altar
Valley (Figure 32). Ranching has been the predominant land use of the area since the
late 1800s. Part of the ranch lands are privately owned, but the majority of the grazing
allotments are on leased State Lands. Grazing allotments also extend to the Coronado
National Forest and a few areas of BLM land. Overgrazing, particularly when combined
with drought as in the 1890s, has caused severe habitat alteration and degradation
problems (Pima County 1999). Much of Altar Valley that was historical semidesert and
Sonoran savanna grasslands have developed into habitats similar to Sonoran desert
scrub (Brown 1994). Although grazing management regulations have become much
more stringent and the impacts of current grazing are less severe, past damage to the
watershed remains in the form of altered vegetative communities, erosion, and incised
channels (USDI-BAWR 2000). The once open grasslands of tall grasses declined and
have been replaced by mesquite, acacia, burroweed, and snakeweed directly as a result
of human activities of livestock grazing, fire suppression, and wild hay harvesting
(Teliman 2000). Erosion and downcutting of Brawley Wash continues to be a concern of
the area ranchers and the managers at the Buenos Aires Wildlife Refuge (BAWR).
Gabions have been used in some areas (USDI-BAWR 2000).
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Land Ownership and Land Management
in the Altar Valley Subarea

| BLM - Baboquivari Wilderness Area I Pima County - Tucson Mountain Park
BLM - Coyote Mountain Wildemess Area B Pima County Unreserved - Private Lands

I BLM - Silverbell Resource Conservation Area Pima County Unreserved - State Trust Lands

BLM - Unreserved USFS - Coronado National Forest (unreserved)
BOR - BOR Wildlife Corridor USFWS - Buenos Aires National Wildlife Refuge

Pascua Yaqui Nation - Unreserved ~—~~ Major Road
Tohono 0'Odham Nation - Unreserved _ or Highway
Figure 32




Ranch conversion leading to subdivisions and lot-splitting is a growing concern for the
area. Ramifications such as habitat loss and fragmentation, encroachment into
floodplains, increased downcutting, destruction of riparian areas, erosion, increased
groundwater pumping all are sources of significant stress to biological resources. ‘

Residential development is primarily rural. There are several platted subdivisions in the
subarea, but lot-splitting and wildcat subdividing have been the prevalent means of
development, particularly in the areas around Sasabe, Tucson Mountain Park, and
adjacent to the Ajo Highway. The Comprehensive Plan shows most of the area is
planned for medium and low intensity rural (Pima County 1997). Commercial
development continues to increase along Ajo Highway east and west of Kinney Road. A
large block of land zoned Industrial is located along Ajo Highway surrounding Ryan
Airfield. Although most of the land not inside the airfield boundaries is vacant and
undeveloped at this time, there exists the potential for very intensive land uses on over
3,000 acres. This is of particular concern not only because of the potential for large scale
habitat loss but also its proximity to Black Wash and Brawley Wash. Those wash areas
are noted as Resource Conservation on the Land Use Plan for the Tucson Mountains
South Half Subregion. A recent study by the Desert Museum found an area along the
Brawley Wash has ironwood densities nearly twice that found in the Tortolita Mountains
and the County Administrators’ office is advocating greater protection for ironwood
communities.

Mining could have a negative impact on this subarea due to the presence of medium to
high potential for mineral resources in the San Luis Mountains, which form the upper
southwestern watershed of Arivaca Creek. Effects on biological resources from mining
could include large-scale degradation of intact areas, habitat loss and fragmentation,
potential for downstream watershed contamination, and intensive groundwater pumping
to support mine operations. Habitats most affected would be the riparian communities
along Arivaca Creek and the Cienega.

2. Transportation

The Altar Valley subarea is essentially bisected by SR-286, with a high density of
highways and roads in the northern end of the subarea and moderate to low density in
other areas (Figure 33).

Ajo Highway, SR-286, Sandario Road, Kinney Road, and San Joaquin Road are the
main roadways in the area. Pima County’s Long Range Transportation Plan shows as a
key feature, a loop road connecting Valencia Road with San Joaquin Road around the
west side of Saguaro National Park and looping back through Avra Valley to Marana. It
paraliels the general alignment of the CAP aqueduct. As planned, the roadway would be
built as a controlled access facility, with a 300-foot-wide right-of-way. The present
segment of Sandario Road through the Park would be abandoned when this roadway is
completed (Pima County 1986). Building such a large roadway would result in loss of
much habitat, including areas of ironwood, grasslands, and Critical Habitat for the
CFPO. Further, the roadway would likely be followed by an increase the rate of
population growth and development within the Altar and Avra Valleys. A possible benefit
may be that other roads in addition to the section of Sandario Road could be closed, and
other smaller unpaved roads would receive less traffic.
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Road Network
in the Altar Valley Subarea

—~~ Highway or Major Road
— "~ Local Road

Figure 33




There has been a desire on the part of the Tohono O’odham Nation to have the Arizona
Department of Transportation (ADOT) widen Ajo Highway (SR-86) between Tucson and
Ajo. ADOT's recent study indicates current traffic conditions do not appear to warrant
widening throughout, but spot improvements may be made between Tucson and Ajo to
improve safety. If the roadway is widened in the future, impacts associated with
increased traffic and widening would occur (i.e., habitat loss, spread of invasive species
and increased roadkill.)

SR-286 between the community of Three Points and the border town of Sasabe runs
through the central portion of the valley, through the Buenos Aires Wildlife Refuge.
Traffic is expected to increase along this roadway due to increased regional tourism and
increased truck traffic resulting from NAFTA. Road-kill of wildlife species is a potential
source of stress, particularly within the Buenos Aires National Wildlife Refuge.

The TAA operates Ryan Airfield on the Ajo Highway. General aviation services for small
aircraft are provided here (TAA 2000). The master plan for this facility projects steady
growth during the next 20 years requiring the expansion of facilities and addition of a
paved cross-wind runway (Tucson Business 1998). Since 1990 TAA has been
purchasing properties and vacating lots within a wildcat subdivision to the west for safety
and buffering of the airport.

3. Water Use

As with other areas outside of the service area for Tucson Water, this subarea is
dependent upon groundwater pumping for water. There are several small water
companies and numerous private wells, some with depth to water at less than 50 feet
(PAG 2000). Several areas of shallow groundwater are found in the southern part of the
subarea in the area of Arivaca Creek, lake, and cienega (Figure 34 and Table 21).
These areas support unique habitats of riparian woodland and the cienega. The lot-split
development pattern of this area raises concern for these areas because of the amount
of groundwater pumping. Increased rates of withdrawal could negatively affect the
surface stream flows and shallow groundwater available to support the associated
riparian and cienega habitats. Surface water flow of Arivaca Creek is an essential
“component of the riparian habitat along the creek and is also important for many of the
wildlife species of the Bueno Aires National Wildlife Refuge. Surface flows are regulated
by a dam southeast of Arivaca. Arivaca Cienega is formed downstream. The
cottonwood-willow and cienega habitats support an extremely high density of breeding
birds (USDI-USFWS 1999). The western yellow-billed cuckoo is found here.

The increased growth and lot-split development pattern of this area raises concern for
these areas because of the amount of groundwater pumping. Increased rates of
withdrawal could negatively affect the surface stream flows and shallow groundwater
available to support the associated riparian and cienega habitats. Loss of the cienega,
the tall, mature cottonwoods and willows would result in .fewer nesting sites for
numerous bird species and would represent a loss of an essential habitat component for
other wildlife species. In May 1999 the USFWS applied to ADWR for an instream flow
permit for the reach of Arivaca Creek downstream from the cienega to insure adequate
water is reserved to maintain the surface flows and vegetation.
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Surface Groundwater and Streams
in the Altar Valley Subarea

" Suspected Shallow Groundwater Areas 4~ Perennial Reach
(based on well data and aerial imagery) L~ |ntermittent Reach

° Well with Depth to Water less than 50 feet
(ADWR Well 55-Registry and GWSI databases) ~~~ Major Street or Highway

Possible Shallow Groundwater Area
(based on vegetation assemblages)

Figure 34
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Water quality has been a problem at Arivaca Lake. Runoff from upstream sources
resulted in such high pollutant levels in fish that they cannot be eaten. All fish caught in
the lake must be released. Historic mining activities at higher elevations upstream from
the lake are thought to be the source of contamination (USDI-BAWR 2000).

Competition and predation by invasive and non-native species (e.g., bullfrogs, large-
mouth bass, and other stocked sport fish) in the lake and creek is a source of stress for
native frogs and the Mexican garter snake. :

The CAP aqueduct crosses through the valley to the Hayden-Udall Treatment Plant near
Ajo Highway and Kinney Road. The Regional Recharge Plan prepared by the Arizona
Department of Water Resources reflects several proposed CAP recharge basins in this
subarea. One site located near the confluence of the Brawley and Black Washes; the
other site is located along Brawley Wash, south of Ajo Highway. Neither of these sites
are being actively investigated. Between them they would have a capacity of over
80,000 acre-feet per year (ADWR 1998). If built they would require the removal of many
acres of vegetation but would contribute to reduced groundwater pumping within the
Tucson basin.

The BOR originally considered a site in the Tucson Mountain Park for a storage
reservoir for CAP water and alternatively, a multi-purpose lake with a recreational
component. A proposal currently being considered calls for a terminal storage reservoir
near Black Wash where there is a turnout for the Pascua Yaqui Reservation.

As partial mitigation for the CAP impacts to biological resources, an area of
approximately 2,500 acres was purchased and set aside for conservation. This “Tucson
Mitigation Corridor” (TMC) is located between Tucson Mountain Park and the Garcia
Strip of the Tohono O’odham Nation and was intended to provide an undeveloped
wildlife movement corridor between the two areas. It consists of two tracts separated by
the CAP aqueduct. The area is fenced and managed for wildlife resources by Pima
County. There is an existing well, several stock tanks and several wildlife drinkers.
Special status species within the TMC include Tumamoc globeberry, Thornber fishhook
cactus, and night-blooming cereus. If the San Joaquin loop roadway was built, it could
extend through the middle of the TMC, thereby impacting wildiife movements through
the corridor.

The Altar Valley was at one time more intensively farmed than today, particularly north of
Ajo Highway. In the 1960s the City of Tucson began to purchase farms in order to utilize
the groundwater for municipal purposes. Now most of the fields are abandoned and
have been taken over by invasive grass and weed species. Some of the fields were
planted with exotic grasses which continue to be a problem (Tellman 2000).

4. Recreation

Opportunities for recreation within the Altar Valley Subarea are found in the Saguaro
National Park, the Tucson Mountain Park, Coronado National Forest, Buenos Aires
National Wildlife Refuge, and the Baboquivari and Coyote Mountain Wilderness Areas.
Recreation use includes a full range of activities such as hiking, camping, mountain
biking, target practice, hunting, bird watching, and wildlife viewing. Old Tucson and the
Arizona-Sonora Desert Museum are two of the biggest tourist attractions of the region.
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Tucson Mountain Park has been one of the Tucson area’s most popular outdoor
recreation destinations for many decades, and presently offers a variety of recreational
opportunities, mostly low impact. Trails access is being enhanced and more people use
the Park every year. The park is bisected by roads, Kinney and Gates Pass, that carry
high volumes of traffic. Effects on biological resources include resource damage from
“wildcat” trails, disturbance of wildlife by domestic pets, growing presence of exotic
grasses and other species, wildlife disturbance by human use/overuse and road-killed
wildlife (Pima County-Mt. Parks 1999). At over 121,000 acres the BAWR occupies a
large part of the southern portion of the valley and offers unimproved camping and
exceptional wildlife viewing.

B. _Biological Resources

1. Vegetation and Land Cover

Habitat within the Altar Valley Subarea consists primarily of mixed grass scrub and
drainages containing mixed scrub vegetation. In the east and west there are limited
areas of oak-pine and oak forests. In the northern portion of the subarea the habitat is
dominated by palo verde-mixed cacti interspersed with areas of creosote-bursage,
creosote-tarbush, agricultural fields, and urban development. In the southeast corner of
the subarea there is a wetland supporting cattail (Figure 35).

2. Critical Habitat

Critical Habitat for the CFPO, Map Unit 1, has been designated for the land between the
BAWR and the Tohono O’odham Nation, south of Ajo Highway to the U.S. border. It is
characterized by semidesert and Sonoran savanna grasslands with a series of
xeroriparian washes extending from the Baboquivari Mountains to Altar and Brawley
washes. There are a few isolated saguaros at the north end of the unit. There are
several known CFPO sites in the unit. The most recent sites were in riparian and
xeroriparian habitats. Activities that pose a threat to the Critical Habitat for the CFPO
include removing or destroying vegetation; water diversion, impoundment, or
groundwater pumping that alters water quality or quantity to an extent that riparian
vegetation is significantly affected; and recreational activities that appreciably degrade
vegetation (USDI-USFWS 1999).

In February 2000 the USFWS gave notice of a petition to consider listing the yellow-
billed cuckoo as endangered. If the listing is determined to be warranted and the
USFWS may designate critical habitat. This species prefers dense riparian thickets.
Habitat for this bird along the Arivaca Creek, where its presence has been documented.

3. Species at Risk

A total of 15 Status 1 and 2 Vulnerable Species occur within the subarea (Table 22).

C. Existing and Proposed Preserves

Several additions to the preserves mentioned above have been identified by both the
Open Space Acquisition Plan and the Mountain Parks Plan. Several parcels of private
land have been identified to expand Tucson Mountain Park on the south and west sides
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Vegetation and Land Cover
in the Altar Valley Subarea

Vegetation Communities (BLP Classification)

- 123.31 Encinal (Oak)

E 123.32 Qak-Pine

B 13332 Manzanita

B 133.36 Mixed Evergreen Sclerophyll
B 143.15 Mixed Grass-Scrub

1 153.21 Creosotebush-Tarbush

Other Land Cover Types
] 154.11 Creosote-Bursage [ 1999.0 Unclassified
[ 1154.12 Paloverde-Mixed Cacti “zz 999.1 Agriculture
I 223.22 Mixed Broadleaf I 999.2 Urban
I 224.53 Cottonwood-Willow I 999.3 Water
B 234.71 Mixed Scrub ~—"~ Major Road
244.71 Cattail or Highway

Figure 35
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(Pima County-Open Space 1999) and a recent action by the County Board of
Supervisors adds an additional 746 acres of private land on the south side.

The proposed Cerro Colorado Mountain Park would cover over 14,000 acres of
mountainous terrain and high-desert grassland east of the BAWR. Although most of the
area is State Land, approximately one-third is privately owned and otherwise subject to
lot-splitting. Another acquisition of areas along the Penitas Wash would link the BAWR
and the Cerro Colorado Mountains and provide a valuable biological corridor between
the two areas. The wash and watershed helps sustain riparian habitat in the BAWR. A
rare spotted jaguar was reportedly seer in the range in 1997 and the area supports
masked bob-white quail, both endangered (Pima County-Mt. Parks 1999). Conversion of
the land character from undeveloped open space to lot-splitting or other higher intensity
uses would compromise the ability to protect the wildlife and unique habitats present
here.

The BAWR is the largest ungrazed grassland in the state (Pima County-Land
Stewardship 2000). Although there is a strong presence of Lehman’s lovegrass there are
also thousands of acres of sacaton and other tall grasses. Fire is used aggressively as
the primary management tool to maintain the healthy grassland and to rid the Refuge of
mesquite, burroweed, and snakeweed (USDI-BAWR 2000). Surveys for Pima pineapple
cacti are conducted prior to burns. The biggest stressor to the Refuge’s biological
resources at this time is the huge number of undocumented aliens (UDAs) crossing over
the U.S./Mexico border. On a daily basis fences are cut, new trails are made, trash is
dropped, and plants are damaged or cut down according to Wayne Shifflet, Refuge
Manager. These impacts are compounded by increased efforts by the Border Patrol
result in both increased use of existing dirt roads along the border and new trails or
roads made by patrol vehicles (USFS, Henn, 2000 and USDI-BAWR 2000). The border
crossing station has been recently improved and expanded but it is only open between
8:00 A.M. to 8:00 P.M. An influx of UDAs occurs every night.

The BAWR has ownership of almost all of the Arivaca Creek that extends southeast to
the Arivaca Lake and Cienega. Arizona Game & Fish Department own the lake area.
The BAWR is continuing to acquire land around these unique and valuable biological
resources (USDI-BAWR 2000). (See related discussion under Water Uses.)

D. Summary of Potential Stressors to Biological Resources

The primary biological stressors of the Altar Valley subarea are habitat degradation,
habitat fragmentation, conversion of vegetative cover, invasive species, human use, and
overuse and decline in water quality (downstream from historically mined areas). The
current ownership and management pattern within the Altar Subarea is a gradient from
highest level of conservation in the south (Buenos Aires Wildlife Refuge) to urbanization
in the north, and with extensive ranchiands between (Figure 36).

Activities contributing to biological stress are summarized on Table 23. These can be
most attributed to the effects of drought, overgrazing, fire suppression, introduction of
invasive species, recreational activities, lot-splitting, mining, and illegal border crossings.
Habitats most at risk include Critical Habitat for the CFPO, semidesert and Sonoran
savanna grasslands, areas of ironwood forests, riparian and xeroriparian areas
(particularly along Arivaca Creek), the Arivaca Cienega, stream segments with perennial
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in the Altar Valley Subarea
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TABLE 23
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT CATEGORIES
OF THE ALTAR VALLEY SUBAREA

Land Uses and Activities

Ownership or
Management
Category

Conversion of Vegetative
Cover

Conversion of Ranches
Lot-Splitting &
Urbanization

Cultivated Land
Groundwater Pumping
Water Diversion &
Impoundments
Recreational Uses
llegal Border Crossings
Mining

Roadways

Removal of Plants

* | Livestock Grazing

b
x
1
1

*
x
x
b
x
x
x

Coronado National
Forest
(30,362 acres)

Baboquivari X - -
Wilderness
(2,058 acres)

Coyote Mountain
Wilderness
(3,726 acres)

BLM Unreserved
(55 acres)

BOR Wildiife Corridor
(1,938 acres)

Pascua Yaqui Nation
Unreserved
(1,158 acres)

Tonono O'Odham
Nation Unreserved
(72,769 acres)

Tucson Mountain X - -
Park (7,152 acres)

Buenos Aires Wildlife X - -
Refuge
(121,279 acres)

State Land X * *
(317,368 acres)

Private Lands X X X
(155,808 acres)

X = OCCurs

- = does not occur

* = potential to occur

& = historic but not present occurrence




flows, and areas of shallow groundwater. Potential for conversion of ranches, lot-
splitting, and wildcat subdividing are serious and growing concerns, particularly in areas
adjacent to existing preserves. Increased growth in these areas would contribute to
increased habitat fragmentation and has serious implications for increased groundwater

pumping.

Retaining adequate surface flows and ground water levels to support the Arivaca Creek
and Cienega is one of the primary consideration for this subarea. The instream flow
request filed by the USFWS seeks to achieve that on a long-term basis. Status 1 and 2
vulnerable species directly affected by this include the Gila topminnow, Chiricahua
leopard frog, lowland leopard frog, western yellow-billed cuckoo, and the Mexican garter
shake. -

Competition and predation by invasive and non-native species (e.g., bulifrogs, large-
mouth bass, and other stocked sport fish) in the lake and creek is a source of stress for
native frogs and the Mexican garter snake.

Mining could have a negative impact on this subarea due to the presence of medium to
high potential for mineral resources in the San Luis Mountains, which form the upper
southwestern watershed of Arivaca Creek. Effects on biological resources from mining
could include large-scale degradation of intact areas, habitat loss and fragmentation,
potential for downstream watershed contamination, and intensive groundwater pumping
to support mine operations. Habitats most affected would be the riparian communities
along Arivaca Creek and the Cienega.

If the loop roadway shown by the County’s Long Range Transportation Plan is built to
extend San Joaquin Road the alignment could bisect the Tucson Mitigation Corridor
established by the BOR. This would result in habitat loss and fragmentation and serve
as a barrier to wildlife movements that the TMC provides between Tucson Mountain
Park and the Tohono O’odham Nation. The TMC is entirely with Map Unit 2 of CFPO
Critical Habitat.
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IX. Avra Valley (Subarea 6b)

The Avra Valley Subarea includes the northern extent of the Brawley Wash watershed
north of Mile Wide Road, between the Santa Cruz River and the Tohono O’odham
Nation (Figure 37). It includes the Silver Bell, Waterman, and Roskruge Mountains on
the west and the Tucson Mountains on the east.

Avra Valley Subarea Location in Pima County
Figure 37

A. Potential Threats and Stressors

1. Land Use and Landscape Character

The subarea character changes from one of a relatively undeveloped open and
mountainous landscape on the west side, to one of rural residential homesites in the
eastern portion of the Marana area (Figure 38). The County’s Conceptual Land Use
Element shows the western private lands as Rural Planning District and the eastern
portion surrounding Marana as an Urban Planning Sector. The Subregion Plan indicates
much of the Brawley Wash area as Resource Conservation (Pima County 1989).
Although there are a number of residential subdivisions, the predominant means of
development in the subarea has been by lot-splitting and wildcat subdividing. Typifying
this is the Picture Rocks area, said to be the largest wildcat subdivision area in the state
with a population of approximately 10,000 people (Star 2000). It is located at the
northwest side of Saguaro National Park. Problems in this and other lot-split areas in the
valley that affect biological resources include dust, erosion and runoff problems
associated with unpaved roads, increasing groundwater pumping, encroachment into
floodplain areas (Pima County 1998), removal of vegetative cover, damage to and/or
removal of xeroriparian vegetation, and introduction and spread of exotic species. These
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Land Ownership and Land Management
in the Avra Valley Subarea

NPS - Saguaro National Park West Wildemess Area
Pima County - Tucson Mountain Park

Pima County Unreserved - Private Lands
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result in habitat loss and fragmentation, decline in groundwater levels, and competition
and predation by invasive species.

Conversion of agricultural land to residential uses continues at an increasing rate,
particularly in the area of Marana. Although the Marana Future Development Plan (Town
of Marana 1999) indicates lands west of the Santa Cruz as open space agriculture, lot
splitting has occurred and residential subdivisions have been built there.

Irrigated agricultural fields once displaced much of the native vegetation in the valley.
Many of the farmlands have been purchased by Tucson Water starting in the 1960s for
groundwater pumping rights to support the municipal water supply system. The
abandoned fallow fields are no longer irrigated and have been at times covered with
tumbleweeds and seeded with non-native grasses. Competition by non-native and
invasive species is a stressor to adjacent biological resources, particularly resulting from
the proliferation of non-native grasses. (See related discussion under Water Uses.)

Mining began in the Silver Bell Mountains in the early 1900s, when ASARCO began
acquiring properties. They have operated the Silver Bell open-pit copper mine that is still
active. In 1992 a land exchange between ASARCO and the BLM resulted in the
expansion of the mine and the setting aside of the Waterman Mountains Area of Critical
Environmental Concern (ACEC). The Waterman Mountains ACEC supports and is
managed specifically to protect the endangered Nichol's Turk’s Head Cactus. Mineral
rights have been withdrawn from the ACEC (Pima County-Land Stewardship 2000).

Much of the subarea consists of public lands. With the exception of the Silver Bell Mine,
most of the Silver Bell, Waterman, and Roskruge Mountains are either BLM or State
Lands (Pima County-Mt. Parks 1999). Any of the BLM lands outside of the Silver Bell
Mountains RCA and the Waterman Mountains ACEC are considered to be up for
disposal and State Lands are potentially developable as well. If these lands were
available for development they would be at risk for lot-splitting and the associated
problems that are prevalent in the eastern portion of the valley. Also, mining is still an
allowed use within the Silver Bell RCA (Pima County-Land Stewardship 2000). If mining
is actively pursued on these BLM lands it would result in some level of habitat loss and
degradation.

2. Transportation

Major roads within the Avra Valley Subarea include Sandario, Avra Valley, and Picture
Rocks Road (Figure 39). Numerous smaller (and many unpaved) roads dissect the
valley floor, particularly in the eastern half. Many of these are associated with past and
present farms and lot-split areas. As a result the remaining habitat is highly fragmented.

The County’s Long Range Transportation Plan (Pima County 1986) shows a loop road in
this subarea as a key feature. It would connect at Tangerine Road, extend to the
southwest paralleling the CAP around the west side of Saguaro National Park and loop
back through Altar Valley to connect with San Joaquin Road. If built, this roadway wouid
cross the CAP canal, the Santa Cruz River, and would be tied to an expansion of the
Avra Valley Airport. The roadway is planned as a controlled access facility, with a 300-
foot-wide right-of-way. The present segment of Sandario Road through the park would
be abandoned when this roadway is completed. Building such a large roadway would
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result in loss of much habitat, including areas of ironwood, grasslands, and Critical
Habitat for the CFPO. Further, the roadway would likely be followed by an increase the
rate of population growth and development within the Altar and Avra Valleys. A possible
benefit may be that other roads in addition to the section of Sandario Road could be
closed, and other smaller unpaved roads would receive less traffic.

Picture Rocks Road provides easy access for the numerous residents on the north and
west flanks of the Tucson Mountains and Saguaro National Park. It crosses through the
Saguaro National Park and is experiencing increased traffic due to the growing
population in Avra Valley, particularly in Picture Rocks area. Sandario Road also crosses
the Park on the west side.

Avra Valley Airport is located near Avra Valley and Sanders Road. It handles small
aircraft only. The County’s Long Range Transportation Plan mentions the expansion of
the airport as part of a complex multipurpose proposal for transportation and flood
control.

3. Water Use

Groundwater is the primary source of water for the Avra Valley. There are several
private water companies and numerous private wells. Additionally, the Avra Irrigation
District and the Cortaro-Marana Irrigation District supply agricultural and domestic water.
Historic and ongoing groundwater pumping has resulted in a 50- to 150-foot decline in
depth to groundwater since 1945 in this subarea. Depth to water is 400 feet or more in
the city of Tucson's well-fields west of Brawley Wash. Based on well data and the
vegetation present just east of the Silver Bell Mine, an area of shallow ground water has
been identified along Cocio Wash between the Silver Bell and Waterman Mountains
(Pima County-Water Resources 1999). Considering the upstream proximity of the Silver
Bell Mine, their water requirements, and use of solvent extraction of ores this shallow
groundwater area may be vulnerable to contamination. No areas of perennial flow have
been documented on this subarea (Figure 40 and Table 24).

The Avra Irrigation District, the Cortaro-Marana Irrigation District, and BKW Farms have
used a total of 25,000 acre-feet of CAP water per year under a program in which the
farms agree to pump less groundwater in return for subsidized use of CAP water.
Additionally, the Cortaro-Marana lrrigation District uses approximately 3,000 acre-feet of
effluent per year (Tellman 2000).

Combined, the use of CAP water and effluent within the Avra Valley Subarea help
reduce groundwater dependency and contribute to recharge of the regional aquifer.
Although recharge basins reflect a large amount of surface area that was once covered
with native vegetation, they can be built in areas that have already experienced a
conversion of vegetative cover such as abandoned farm lands and sand and gravel pits.
Biological stresses associated with these alternative water sources include the potential
for introduction of non-native aquatic species.

Directly affecting uses of CAP water, the USFWS issued a jeopardy decision in their
recent draft Biological Opinion of the impacts of Santa Cruz River Basin recharge
projects on the endangered Gila topminnow. The BOR and the USFWS are continuing to
work through the Section 7 consultation process. As part of their Biological Assessment
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the BOR will be constructing two fish barriers along the Santa Cruz River near Pima
Mine Road and will implement other measures to offset potential impacts to the
endangered fish which exists upstream between Tubac and Nogales. It is unclear to
what extent the ongoing Section 7 consultation will impact CAP delivery and recharge
projects within the Avra Valley Subarea and elsewhere throughout the Santa Cruz basin.

4. Recreation

The Saguaro National Park Tucson Mountain Park District is the primary recreational
opportunity with facilities within the subarea. The park is bisected by Picture Rocks,
Sandario, and Kinney Roads, which carry high volumes of traffic; and Golden Gate
Road, a lesser traveled road. Effects on biological resources within the Park include
habitat degradation and fragmentation. These are primarily a result of resource damage
from “wildcat” trails and park access, disturbance of wildlife by domestic pets, growing
presence of exotic grasses and other species, wildlife disturbance by human use/over-
use and road-killed wildlife (Pima County-Mt. Parks 1999). Visible evidence of past
mining activities are found throughout the Park. All open shafts have been fenced and
posted (USDI-NPS 1995)

Saguaro National Park experiences increased visitor use every year and lacks enough
staff to provide adequate supervision of the 20,000 plus acres (USDI-NPS 1995).
Alternative actions discussed under the General Management Environmental
Assessment include closing portions of Golden Gate and Picture Rocks Roads and
subsequent reclamation. This would decrease habitat fragmentation, increase desert
habitat, eliminate the roads as barriers to wildlife movement and reduce road kills (USDI-
NPS 1987).

Other recreational opportunities in the subareas include the Silver Bell RCA, the
Waterman Mountains ACEC, and the Roskruge Mountains. Although these areas are in
excellent natural condition for the most part, they are accessed by off-road vehicles on
numerous jeep trails for recreational purposes. Recreational use is mostly limited to
hiking, horseback riding, mountain biking, and ORV/ATV use. Although there are no
facilities and visitor use is low, vehicular use is expected to increase (USDI-BLM 1988).
Plant and reptile theft and wildcat dumping have been documented (Pima County-Mt.
Parks 1999).

B. Biological Resources

1. Vegetation and Land Cover

Habitat within the Avra Valley Subarea consists primarily of palo verde-mixed cacti. In
the eastern part of the subarea, drainages dominated by mixed scrub vegetation are
interspersed with agricultural fields and small areas of creosote-bursage (Figure 41). in
the western part of the subarea there is limited urban development associated with
mixed grass scrub and larger sections of creosote-bursage vegetation. Limited riparian
habitat may exist near the base of the Tucson Mountains.
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2. Critical Habitat

Portions of Map Units 2 and 3 of designated Critical Habitat for the CFPO is located
within the Avra Valley Subarea. Map Unit 2 is located in the southwestern portion of the
Valley. It connects habitat on the Tohono O’odham Indian Nation to habitat in Saguaro
National Park West and the Tucson Mountain Park. Map Unit 3 extends north from
Saguaro National Park into the Marana area, connecting suitable habitat there with Unit
4 in the Tortolita Fan Subarea. These areas consist of Sonoran desert scrub (including
regionally significant ironwood communities), mesquite bosques interspersed by
washes, and some retired agricultural lands. Activities that pose a threat to the Critical
Habitat for the CFPO include removing or destroying vegetation; water diversion,
impoundment, or groundwater pumping that alters water quality or quantity to an extent
that riparian vegetation is significantly affected; and recreational activities that
appreciably degrade vegetation (USDI-USFWS 1999).

3. Species at Risk

A total of 6 Status 1 and 2 Vulnerable Species occur within the subarea (Table 25).

C. Existing and Proposed Preserves

Silver Bell Mountain Park is a potential park proposed as a “Future Project” by the
Sonoran Desert Conservation Plan (Pima County 1998). It would cover over 117,000
acres and would include the northern portion of the BLM's Silver Bell RCA as well as
additional adjacent BLM and State Lands. These lands contain significant habitat for
bighorn sheep and desert tortoise and offer considerable recreation potential (Ragged
Top, the most prominent landform in the Silver Bells, is a bighorn sheep lambing area.) If
unprotected, they will likely be negatively affected by anticipated increased use from the
growing population in Avra Valley and throughout the Tucson basin (Pima County-Mt.
Parks 2000). Much of the BLM land has been designated for mining. Increased mining in
this area would result in habitat loss, alteration, degradation, and fragmentation.

The proposed Waterman-Roskruge Mountain Park includes the Waterman Mountains
ACEC, the southern portion of the BLM’s Silver Bell RCA as well as additional adjacent
BLM lands, over 12,000 acres of State Land, and 3,011 acres of private land for a total
of 56,031 acres. It covers a good portion of both the Waterman and Roskruge Mountains
and would provide connectivity between them for wildlife movement. The Nichol's Turk’s
Head cactus, the Pima pineapple cactus (both endangered species), and Pima Indian
Mallow are found here in the desert scrub vegetation. A small herd of bighorn sheep
from the Silver Bell Mountains comes to this area at times (Pima County- Mt. Parks
1999). The boundaries of the proposed park would include nearly the entire portion of
Map Unit 2 of designated Critical Habitat for the CFPO.

A recent study, Desert Ironwood Primer (Arizona-Sonora Desert Museum [ASDM] 2000)
identified an area at Ragged Top in the Silver Bell Mountains to have one of the highest
densities of ironwood trees in Pima County. Further, it is one of three sites in southern
Arizona that contribute the highest values of significance to biodiversity conservation.
The study identified the Ragged Top site as one that should be given new protection and
for strengthened conservation management. Outside of the proposed park boundaries
are two other sites that were given similar recognition by the study: one is at Cocoraque
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Rock and lronwood Picnic Area on either side of Brawley Wash (within the Altar Valley
Subarea).

The Desert Ironwood Primer identifies ironwood as a habitat-modifying keystone
species—a species that exhibits strong influences on the distribution and abundance of
associated species. While in the past wood-cutting has been thought to be the most
serious threat to ironwood, now scientists are considering the introduction of buffelgrass
to be the principal threat to ironwood habitats and the rare plants within them (ASDM
2000). It is highly invasive, decreases plant diversity, and is a highly combustible
biomass. It burns hot enough to kill most legume and cactus seedlings and other plants
within ironwood communities. '

Based on this comprehensive information on the ironwood, the County will be
considering actions and policies to give protection to ironwood areas.

If the proposed park lands that are outside of the BLM's RCA/ACEC areas were to
become available for development they would be at risk not only for increased
recreational uses but also for lot-splitting and the associated problems that are prevalent
in the eastern portion of the valley. Also, mining is still an allowed use within the Silver
Bell RCA (Pima County-Land Stewardship 2000). This would result in varying levels of
habitat loss, degradation, and fragmentation, particularly to the ironwood community as
described above.

D. Summary of Potential Stressors to Biological Resources

The primary biological stressors of the Avra Valley Subarea are habitat loss, alteration
and degradation, habitat fragmentation, conversion of vegetative cover, competition by
non-native species (especially exotic grasses), human use and overuse, and the decline
in groundwater levels. Although there is a considerable amount of higher intensity uses
scattered throughout his subarea, the current ownership and management pattern within
the Avra Valley Subarea provides substantial opportunity for conservation (Figure 42).

Activities contributing to biological street are summarized on Table 26. These can be
mostly attributed to the effects of a history of agricultural use of the valley, groundwater
pumping to support agricultural uses, residents and the Tucson Basin; and urbanization
in the form of lot-splitting, subdivisions, and the roadways and infrastructure to support
such development. The population of the eastern portion of Avra Valley is growing
rapidly, predominantly by lot-splitting and wildcat subdividing (Pima County Impact-
2000). The consequences of lot-splitting are a continued stress to biological resources,
particularly in the Picture Rocks area.

Potential exists for the transfer of land from public (BLM and State Lands) to private
ownership, and the subsequent conversion of native vegetated lands to higher intensity
urbanized areas dependent upon groundwater pumping. This is a particular concern
where these public lands are located adjacent to existing preserves and/or within

proposed preserves.

The potential for increased mining exists. Much of the BLM land throughout the Silver
Bell RCA has been designated for mining. Increased mining in this area would result in
habitat loss, alteration, degradation and fragmentation, and disruption of habitat use
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TABLE 26
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT CATEGORIES
OF THE AVRA VALLEY SUBAREA

Land Uses and Activities
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BOR Wildlife Corridor X - X
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patterns by the bighorn sheep here. The BLM's Proposed Resource Management Plan
requires special stipulations be attached to any mineral lease agreements and closes
800 acres in the Ragged Top lambing area to vehicular use. These policies and actions
are intended to prevent habitat damage to bighorn sheep areas, prevent the animals
from abandoning significant portions of the habitat, prevent impacts by ORVs, and
reduce impacts from mining activities.

Habitats most at risk include Critical Habitat for the CFPO, habitat for bighorn sheep, the
remaining ironwood forests, riparian and xeroriparian areas, and the area of shallow
groundwater east of Silver Bell mine. The private and State Lands adjacent to the
existing preserve areas are also at risk of being developed at higher intensity levels.

The use of CAP water and effluent for agricultural purposes in Avra Valley will continue
to be an important way to reduce groundwater pumping. Opportunities for effluent use in
support of riparian restoration projects along the Santa Cruz are now expanded since
the County and City have come to terms on effiuent use.
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X. Tohono Q’odham (Subarea 7)

Tohono O'odham Nation occupies the middie third of Pima County (Figure 43) and most
of this subarea (Figure 44). Although the Nation is not included in the scope of this
overview study, there are several areas of discussion for inclusion here.

Tohono O’odham Subarea Location in Pima County
Figure 43

a. The Department of the Interior is obligated under the Southern Arizona Water
Rights Settiement Act to deliver 66,000 acre-feet of water per year to the San
Xavier and Schuk Toak Districts of the Nation. Of this, 37,800 acre-feet is CAP
water suitable for agriculture and 28,200 acre-feet is effluent which the Secretary
of the Interior will use to secure other water sources (Pima County-Water
Resources 1999).

The Nation plans to cultivate and irrigate fields in the “Garcia Strip” of the Schuk
Toak District using a portion of the water. The CAP line was designed with a
turnoff for the purpose of supplying them water. They are beginning to develop
2 668 acres for agricultural purposes. Previously undisturbed desert vegetation is
being removed and the washes are being channelized in areas adjacent to the
fields for this project (Tellman 2000). Stressors to biological resources resulting
from this include habitat loss and fragmentation, conversion of vegetative cover
and the potential for competition by invasive species. The “Garcia Strip” is
directly south and west of Map Unit 2 of designated Critical Habitat for the CFPO
and has similar vegetative communities.
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At the San Xavier District CAP the Nation has plans to use their CAP allocation
by releasing water into the Santa Cruz River and tributaries and initiate
restoration projects there. These projects have potential for recreating and

enhancing riparian and xeroriparian habitats. The Nation is also considering
using CAP water to reconstruct the mesquite bosque that once grew south of
San Xavier Mission.

Within the Tohono O’odham Subarea are three watersheds: the San Simon
Valley, the Santa Rosa Valley, and the Aguirre Valley (Table 27). The Aguirre
Valley is one of the largest watersheds in Pima County and represents one of the
largest areas of relatively undisturbed desert landscape that remains

Habitat within the Tohono O’'Odham Subarea is dominated by palo verde-mixed
cacti and creosote-bursage. The southeastern edge of the subarea is
characterized by mixed grass scrub interspersed with manzanita, oak, and oak-
pine forest and small stands of mixed evergreen sclerophyll. Areas of agricultural
use are found in the northeast and southwest portions of the subarea. Urban
development has also occurred in the northeast portion of the subarea. Standing
water is located in the southwestern portion of the subarea and may support
some riparian vegetation (Figure 45).

The degree of threat or conservation status of Nation lands was not assessed
(Figure 46). Small areas of Federal, State, and private lands occur along the
east and west margins of the Study area, primarily in BLM and State Trust lands.
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Vegetation and Land Cover
in the Tohono O'Odham Subarea

Vegetation Communities (BLP Classification) Other Land Cover Types
B 12241 Pinyon-Juniper 999.0 Unclassified
123.31 Encinal (Oak) Z 999.1 Agriculture
123.32 Qak-Pine 999.2 Urban
999.3 Water

133.32 Manzanita

133.36 Mixed Evergreen Sclerophyll
- 143.15 Mixed Grass-Scrub
— | 154.11 Creosote-Bursage
154.12 Paloverde-Mixed Cacti

Figure 45
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Level of Threat Represented by Conservation Status
in the Tohono O'Odham Subarea

Level of Threat Conservation Status
Low B 12 Most Protected
s -
Y
4a (For status definitions,
4b see GAP Status
. Categorization Table
. 4c in Methods section.)
[ 4
' B

v
High B 4x Least Protected

Figure 46
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Xl. Western Pima County (Subarea 8)

This subarea occupies the western third of Pima County and is comprised of four
watersheds: Rio Sonoyta (along the U.S./Mexico border), San Cristobal, Childs Valley
(where the community of Ajo is located), and Midway (Figure 47). The uplands and
mountainous areas are within the Arizona Upland Subdivision but much of the lower
valley areas are within the Lower Colorado Subdivision. A few small areas of Semi-
desert grassland also occur. The Lower Colorado River Subdivision is the driest
subdivision of the Sonoran desert scrub biotic community. Although plant species are
similar to those found in the Arizona Upland subdivision, the higher temperatures and
lower precipitation result in more open and simple vegetative growth. Competition
between species for scarce water resources is intense. Topographic relief is generally
low, and sheet flow is common.

Western Pima County Subarea Location in Pima County
Figure 47

A. Potential Threats and Stressors

1. Land Use and Landscape Character

Private land in the subarea is limited to the communities of Ajo and Why so development
is limited and the landscape is characterized by expanses of broad sweeping valleys
punctuated by isolated rugged mountains and rock outcrops (Figure 48). Why is located
at the western edge of the Tohono O’'odham Nation, where SR-86 intersects with SR-85.
Here there are a number of RV parks and facilities to serve visitors to Mexico, Organ
Pipe Cactus National Monument, and Cabeza Prieta National Wildlife Refuge. The
Nation operates a small casino just east of Why.
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Land Ownership and Land Management
in the Western Pima County Subarea

B BLM - Unreserved [ Pima County Unreserved - State Trust Lands
5 DOD - Barry M. Goldwater Range @ Tohono O'Odham Nation - Unreserved

NPS - Organ Pipe Cactus NM Roads USFWS - Cabeza Prieta National Wildlife Refuge
1 NPS - Organ Pipe Cactus NM Wilderness Area USFWS - Cabeza Prieta Roads

NPS - Organ Pipe Cactus National Monument | USFWS - Cabeza Prieta Wildemess Area
Pima County Unreserved - Private Lands

~—~~ Major Road
or Highway

Figure 48




Ajo was founded as a mining town in 1855 (Arizona State Museum [ASM] 1999). The
Arizona Mining and Trading Company arrived here in 1854, began mining copper and
other ores and eventually merged with Phelps Dodge Corporation in 1931. Phelps

Dodge Mining Company (PDMC) operated the large “New Cornelia” open pit mine and
smelting operation until depressed copper prices forced a shutdown in 1985 (Ajo 2000).
This greatly affected the local economy as the town had always been primarily a
“company town” with the mine as its mainstay. In May of 1997 PDMC decided to reopen
the mine using more efficient and cost-effective extraction techniques. The operation will
consist of a grinding mill and concentrator producing an estimated 135 million pounds of
copper per year (Ajo 2000). PDMC plans to reuse the existing pit site, effectively
neutralizing the hydrological and aesthetic objectives common to most mining proposals.
The promised 600 mining jobs will boost employment to the community of Ajo by 30
percent (Arizona Daily Star 1997).

The potential for increased smaller scale mining activities exists in the BLM lands that
surround Ajo. Biological stressors associated with increased mining include habitat loss,
degradation, and fragmentation. These would be of particular concern to the managers
of Cabeza Prieta National Wildlife Refuge (west of Ajo) and Organ Pipe Cactus National
Monument. The PDMC mining activities could be reactivated to levels that might be of
concern with respect to air and water pollution and atmospheric deposition. These are
issues PDMC will need to resolve as part of their permitting process.

Ajo, like Why, also serves as a “jumping off” point for travelers to and from Mexico,
recreationists and visitors to the region. When the mine closed the economic base
shifted to tourism and there has been an increase in the number of RV parks and
support facilities. Homes once owned by PDMC have been sold to new residents, mostly
retirees. In 1992 homes sales to retirees constituted 99 percent of the available housing
(USDI-USFWS 1998). The potential stress to biological resources that would be
associated with the increasing urbanization of the Ajo area is somewhat limited due to
the small amount of private property that exists. However, the secondary impacts of
increased recreational use of adjacent areas and increased groundwater pumping are
distinct sources of stress. BLM lands near Ajo allow for long-term camping. RV use in
these areas is very high in the cooler months. This has resulted in moderate to severe
habitat loss, alteration and degradation in an area that is habitat for Sonoran pronghorn
and other wildlife. Often times vegetation is damaged or cut down, soils are compacted,
sewage is disposed of and areas are left with little or no vegetative cover (USDI-NPS
Rutman 2000.)

Livestock grazing is an allowed use in the BLM lands surrounding Ajo. Because sources
of water are few and forage is very limited in this area, grazing can quickly degrade
habitat, particularly in the vicinity of the water sources. Grazing is not permitted in
Cabeza Prieta National Wildlife Refuge, Organ Pipe Cactus National Monument, or the
Barry M. Goldwater Air Force Range.

2. Transportation

Arizona State Routes 86 and 85 are the primary roadways in the area (Figure 49). SR-
85 extends south from SR-86 at Why to the border crossing at Lukeville, and north from
Ajo to Interstate 8. Numerous other small roadways, many unpaved, exist throughout Ajo
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Road Network

in the Western Pima County Subarea
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and the BLM lands that surround it. The Ajo Municipal Airport is located approximately
10 miles north of Ajo. It accommodates only small aircraft.

The international port-of-entry at Lukeville provides vehicular access between 6:00 A.M.

until midnight each day. Most of the traffic is not attributed to monument visitors.
Increased traffic along SR-85 is due to increased regional tourism and increased truck

traffic resulting from NAFTA. The NPS and ADOT are working together to develop three

interpretative pullouts along SR-85 through the Monument. Because the speed limit is 65

miles per hour, deceleration and acceleration lanes will be required for each pullout.

Drainage improvements such as extended culverts and/or bridges will be required at

wash crossings. This will result in habitat loss and fragmentation of habitat that support

Sonoran pronghorn, CFPO, and lesser long-nosed bats. It will also make the roadway

more of a barrier to wildlife movement (USDI-NPS Rutman 2000).

Other roadways in the subarea are found in the Cabeza Prieta National Wildiife Refuge
and Organ Pipe Cactus National Monument. The two loop roads in the Monument are
both unpaved. Several other unimproved dirt roads go further into the Monument
backcountry. A Border Patrol road is located just north of the U.S./Mexico border;
Mexico Highway 2 is located just south of the border, west of SR-85. There are also
numerous other wildcat roads and trails in the area that have been created by UDAs and
other persons. The traffic into the U.S. from Mexico has become a real problem.
Vehicles as well as stock (burros, horses, and mules) cut fences and make their own
paths bringing in drugs and UDAs. Resource damage includes habitat loss and
degradation, disturbance of wildlife, increased potential for wildfires, and introduction of
non-native species. Huge amounts of trash is left behind (USDI-NPS-Rutman 2000).
Because the Monument is bisected by SR-85, concerns have been raised about how
SR-85 serves as a barrier to wildlife movement, particularly the endangered Sonoran
pronghorn, associated roadkill, and the potential for introduction and spread of invasive
species (USDI-NPS 1997). NPS staff is working with ADOT, AG&FD, USFWS, and
others to study the extent of traffic impacts on wildlife and measures to reduce negative
impacts. :

Roads within Cabeza Prieta are unpaved, unmaintained, and passable by four-wheel-
drive vehicles by permit only. A 200-foot-wide corridor along the roads defines the non-
wilderness area associated with the roads. There are no restrictions on where visitors
may hike or camp with one exception: no camping is allowed within one-quarter mile of
water developments. The management plan calls for the closure of approximately 30
miles of administrative trails and 139 miles of old trails (USDI-USFWS 1998).

3. Military Overflights and Activities at Cabeza Prieta National Wildlife Refuge

Airspace over 822,000 of the refuge’s 860,010 acres is part of the Barry M. Goldwater
Air Force Range (BMGR) (land area of which is located to the north of the refuge).
Military flights are allowed at elevations of 1,500 feet and higher above ground level
throughout the refuge (USDI-USFWS 1998). Although use of live fire is allowed, it is
confined to air-to-air weaponry and is confined to altitudes of 5,000 feet. There are
defined flight corridors that allow flights as low as 200 feet above ground level. A
proposal to increase low-level flights over the Refuge is currently being reviewed. The
USFWS determined that the proposal could cause harm to the endangered Sonoran
pronghorn (Stand by Your Lands 2000).




Low-level overflights are also a concern within Organ Pipe Cactus National Monument,
particularly in Sonoran pronghorn habitat areas where noise and wildlife disturbance are
a source of stress. Helicopter overflights by Border Patrol and Customs agents are an
additional source of noise and disturbance along the border (USDI-NPS-Rutman 2000). '

Potential sources of biological stress associated with military activities include visual and
noise disturbance, disturbance to wildlife behavior, wildlife shifting use areas due to
military activities, aircraft collisions with wildlife, and impacts caused by live fire and
military debris including live ordnance. A monitoring program has been established to
study detectable wildiife population impacts at the conducted flight levels. The refuge
manager has been working with the Air Force to remove large military debris from
wilderness areas.

Since 1995 the Air Force demolished a radar surveillance station located at Childs
Mountain, northwest of Ajo. A concrete structure and several towers remain. An
upgraded FAA radar facility is planned for this location to serve multi-agency purposes.
The USFWS is working towards an alternative that ensures compatibility with refuge
purposes, possibly including a wildlife overlook interpretive site. The long-term strategy
is to trade the land for other lands that would be better manages for wildlife purposes. A
winding road leads to this area from SR-85.

4. Water Use

Water is a limited resource in this subarea (Table 28). Groundwater is the source of
water for the New Cornelia mine and for the community of Ajo. There are four water
companies and a community wastewater treatment facility (Tellman 2000). The
wastewater facility is privately operated by a subsidiary of PDMC. It does not meet Pima
County standards (Pima County-Wastewater 2000). Groundwater pumping will increase
in the future in order to accommodate the mine operations and domestic water supplies
for an influx of residents. If it increases to the extent of lowering groundwater levels it
could negatively affect vegetative resources which are adapted to survive with the 9-inch
or less of rainfall the area receives per year.

Within the Cabeza Prieta National Wildlife Refuge no perennial water bodies exist and
surface water is scarce, varying with the seasons. There are 22 developed waters on the
refuge. At certain times and locations water is hauled by truck to supplemental wildlife
“drinkers.” One research priority of the Refuge is to analyze the role of developed waters
and how they affect desert bighorn sheep, Sonoran pronghorn, and other wildlife
populations including predators and invasive species. Within the Pima County portion of
the Refuge an area of shallow groundwater exists in the valley east of the Growler
Mountains (west of Ajo). A few wells operated by windmills are located here. Other wells
are located elsewhere within the refuge (USDI-USFWS 1998). The depth to groundwater
could be affected if groundwater pumping continues to increase at Ajo and the New
Cornelia mine.

Organ Pipe Cactus National Monument relies on several wells to supply water for staff,
visitors, and campers. There are 11 springs, eight of which are located at the
Quitobaquito area along the southwest boundary. A pond and dam were built at
Quitobaquito in 1860 and an area of lush riparian vegetation surrounds it. It is the largest
source of surface water in the monument and one of the largest oases in the Sonoran
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Desert. Endangered desert pupfish are found here. Introduction of non-native fish has
been a concern that Monument staff hope to mitigate with increased patrol time (USDI-
USFWS 1998).

Increasing urban and agricultural needs for water in the Sonoyta Valley of Mexico have
raised concerns regarding the water table. A moratorium on new well drilling has been
imposed but the aquifer continues to be lowered by the current rate of use. The
~ Monument staff continues to work with resource personnel in Mexico regarding this
issue (USDI-USFWS 1998). If surface waters at the Quitobaquito area are reduced as a
result of this overdraft it would directly affect the habitat of the desert pupfish population
here, as well as the surrounding riparian woodland habitat.

5. Recreation

Recreational opportunities in the Western Pima County Subarea are found in the Organ
Pipe Cactus National Monument and Cabeza Prieta National Wildlife Refuge. Visitor use
to both areas continues to increase. The Monument has developed trails and a
campground, with plans for expansion and additon of new camping spaces.
Recreational use of the Refuge is much more primitive and allowed by permit only.
Hunting of bighorn sheep is allowed within the Refuge.

Because of the few ftrails within the Monument many miles of “social” trails have
appeared. These serve to degrade and fragment habitat. Uncontrolled use of trails into
the Quitobaquito area is being curtailed. Visitors have facilitated the spread of invasive
species here and Monument staff perform weekly inspections of the area, looking for
nonnative species.

While the NPS is not proposing to expand visitation to the Monument, it anticipates that
visitation will continue to increase. Some expansion of existing use areas is planned.
Actions at the Monument that couid further increase visitation include expanded visitor
services, increased number of trails, and increased campsites at Alamo Canyon and
Twin Peaks.

The expansion of the campground at Alamo Canyon will be evaluated by Monument
staff with regard to the mine adit at Copper Mountain that exists nearby. The adit and
surrounding foraging habitat are home to the largest known maternity colony of the
lesser long-nosed bat in the U.S. The adit are inspected every two weeks from April
through September. The mine adit is closed to all visitor use and human visitation in the
area does not appear to be impacting the bats. Removal of columnar cacti resulting from
adding new campsites would be a potential source of stress to the bat colony (USDI-
NPS-Rutman 2000).

B. Biological Resources

1. Vegetation and Land Cover

Habitat within the Western Pima County Subarea consists primarily of creosote-bursage
and palo verde-mixed cacti communities (Figure 50). Areas of saltbrush occupy the
southern edge of the subarea and near these is a small stand of cattail. Urban
development has occurred on the southern edge and the central portion of the subarea.
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Vegetation and Land Cover
in the Western Pima County Subarea

Vegetation Communities (BLP Classification) Other Land Cover Types
122.41 Pinyon-Juniper [ ]154.12 Paloverde-Mixed Cacti [ ]999.0 Unclassified
123.31 Encinal (Oak) I 154.17 Saltbush 4 999.1 Agriculture
B 12471 Mesquite [ ]244.71 Cattail I 9992 Urban
133.36 Mixed-Evergreen Sclerophyll ] 244.75 Saltgrass N 999.3 Water
[ ]154.11 Creosote-Bursage g 9994 Bare Ground
Major Road

or Highway

Figure 50




Small areas of pinyon-juniper are located on the eastern edge of the subarea and small
stands of mesquite grow in centrally located drainages. Permanent water is located in
two places on the western edge of the subarea and these may support riparian
vegetation. ‘

2. Critical Habitat

Although the CFPO is known to occur in the subarea, no areas of Critical Habitat have
been designated.

3. Incidental Take Permit

The USFWS Biological Opinion on the management plan for Organ Pipe Cactus
National Monument identified areas of Incidental Take for the lesser long-nosed bat, the
Sonoran pronghorn and CFPO. Take is expected to occur if unauthorized human
disturbance of the bat roost occurs or if one or more Sonoran pronghorn is injured or
killed as a result of traffic on SR-85. USFWS anticipates 15 instances of incidental take
of CFPO through harassment of individuals nesting or foraging in the area. The USFWS
determined that levels of anticipated Take are not likely to result in jeopardy to the
species (a “no jeopardy” opinion.)

4. Species at Risk

A total of 12 Status 1 and 2 Vulnerable Species occur within the subarea (Table 29).

C. Existing and Proposed Preserves

Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge, and the
BMGR, as described above are the preserves within the Subarea. The Air Force has
primary jurisdiction over the land of the BMGR. Although the BMGR is excluded from
this study, the appropriateness of the Department of Defense managing land that
functions as a wildlife refuge has been hotly debated. The USFWS and many
conservation groups have voiced concern about the impact of Air Force training activities
within the BMGR and the Refuge on endangered Sonoran pronghorn, bighorn sheep,
other wildlife and plant communities (Stand 2000).

Organ Pipe Cactus National Monument has been included in an area designated by
UNESCO as a Biosphere. This places a greater emphasis on the protection and study of
biological and other resources.

Recent efforts by a citizen group have suggested that the Monument, the Wildiife
Refuge, and portions of the BMGR be combined into a National Park. The Sonoran
Desert National Park would be under the management of the NPS. Under this proposal,
the Air Force would continue training activities at BMGR, but the land would be managed
by NPS (Arizona Daily Star 1999).

D. Summary of Potential Stressors to Biological Resources

Primary stressors to biological resources within the Western Pima County Subarea
include habitat alteration and degradation, habitat fragmentation, human use and
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overuse, decline in groundwater levels, and competition and predation by invasive
species. The current ownership and management pattern within the Western Pima
County Subarea is primarily conservation status 1a and 1b, with most of the remainder
in status 3b (Figure 51), limited areas of intensive uses occur, primarily associated with
Ajo and Why. :

Activities contributing to biological stress are summarized in Table 30. These can be
mostly attributed to the effects of a history of large and smali-scale mining in the area,
livestock grazing in a very arid region, increasing tourism and recreational use of the
preserves and groundwater pumping to support agricultural uses directly south in
Mexico.

The population of Ajo will increase somewhat in response to the New Cornelia mine
reopening and an influx of jobs and residents. Increasing tourism and the appeal of the
area to retirees is also bringing new people into the area. The primary consequence of
this will be an increase in groundwater pumping.

Continued, increased, or intensified military training activities in the BMGR and Cabeza
Prieta Wildlife Refuge raise concerns for plant and wildlife species there, particularly the
Sonoran pronghorn and bighorn sheep.

Expansion of the campground at Alamo Canyon Campground and increased use of trails
in the vicinity are potential source of stress to the population of lesser long-nosed bats
and desert pupfish. Precautions are being taken by the NPS to avoid impacting these
species. Trapping by non-native fish will continue as an ongoing effort. Access to the
bats’ roost adit is restricted and the adit is carefully monitored for indication of human
disturbance or presence of predatory barn owls.

Potential exists for the transfer of land from public (BLM) to private ownership, and the
expansion of the Ajo community. The subsequent conversion of native vegetated lands,
albeit grazed, to higher intensity urbanized areas dependent upon groundwater pumping
raises concern for groundwater availability. This is a particular concern where these
public lands are located adjacent to the existing preserves. The high impact of dispersed
and long-term camping on BLM lands is a stressor to vegetation and wildlife in the area
around Ajo.

The reopening of the New Cornelia mine is not expected to impact land areas not
already disturbed. However, increased groundwater pumping, water pollution, and
atmospheric deposition are concerns that Phelps Dodge will have to address as part of
their permitting process.

The potential for increased smaller-scale mining exists. The BLM land surrounding Ajo
permits mining. Increased mining in this area would result in habitat loss, alteration,
degradation, and fragmentation.

One subarea habitat that appears to be most vulnerable to stress is the small riparian
and wetland area surrounding the Quitobaquito spring and pond. Although NPS is taking
precautions to protect and minimize visitor impacts to the area, increasing groundwater
pumping and declining groundwater levels in the agricultural areas to the south in
Mexico could affect the available surface water here. This is a potential stressor to the
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in the Western Pima County Subarea
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Figure 51




TABLE 30
LAND USE ACTIVITIES WITHIN LAND OWNERSHIP/MANAGEMENT CATEGORIES
OF THE WESTERN PIMA COUNTY SUBAREA

Land Uses and Activities
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Ownership or Management 53 62 B £ B g— g E 8 ¢ &
Cabeza Prieta Wildlife Refuge - X - X X X © 9 x © O
(76,990 acres)

Cabeza Prieta Roads (1,231 acres)

Cabeza Prieta Wiiderness
(322,145 acres)

Organ Pipe National Monument - X - X * X © 9 x O O
(1,628 acres)

Organ Pipe NM Roads
(10,451 acres)

Organ Pipe NM Wilderness
(316,789 acres)

BLM Lands X X * X X X X X X X
(174,813 acres)

Tohono O'Odham Nation
Unreserved (104,959 acres)

DOD Barry M. Goldwater Range

(44,258 acres)

State Land (1,396 acres) X X * X X X X x X X
Private Lands (27,472 acres) X X X X X X X X X X
X = OCccurs

- = does not occur
* = potential to occur
& = historic but not present occurrence




endangered pupfish. Primary sources of stress affecting habitats all along the border
include the illegal traffic from Mexico, introduction and spread of invasive species such
as buffel grass, fountain grass, and red brome, and the illegal collection of desert plants.
Invasive grasses have changed the fire regime. Lower elevation plant communities of
legumes and cacti are not resistant to the higher temperatures of grass fires and are

damaged or killed by wildfires.
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Xll. Summary, Conclusions, and Recommendations

A.  Summary

There is fairly high public knowledge of some of the potential threats and stressors
identified by this assessment (e.g., urbanization, highway and road construction,
groundwater overdraft, declining stream flows, loss of riparian habitat). Other issues
discussed here are not as well known to many in our community.

e The laws regulating the use of State Lands have tremendous overriding implications
to the Sonoran Desert Conservation Plan, since they comprise so much of the land
already identified for potential future conservation.

e Resource damage related to the huge numbers of illegal border crossings is a
seemingly never-ending, unstoppable reality for private land owners and public land
managers all along the border.

o The dramatic transformation of the region’s grasslands to desert scrub habitat in the
early 1900s is something we are still impacted by in terms of erosion, spread of
invasive grasses, fire regime changes, and conversion of habitats.

e The presence of non-native grasses and other invasive plant and wildlife species is a
big concern in all of the subareas, particularly those with aquatic habitats and native
grasslands.

e The presence of many areas of medium to high levels of mineral resource potential
presents serious concerns when overlaid with areas of critical biological concern.

e These are all issues and factors that must be considered in the design of a preserve
system that protects our biological resources and ecosystem functions.

Tables 31-39 summarize the analysis of each subarea, including areas and habitats of
concern, listed or threatened species and primary or potential sources of stress.

B. Conclusions

The analysis presented here has specific limitations. The information available for this
report does not provide an all inclusive picture of all projects, but rather offers an initial
overview of current and potential threats and stressors within each subarea. Time
constraints limited the amount of input received from subarea panels that are only now
beginning to be formed. Future information that is developed as a result of the subarea
reports being prepared by others have not been incorporated, since they are in their
initial phase of development.

Conservation status, assigned to management categories, summarizes the patterns of
existing biodiversity protection and shows opportunities for establishing future protection
within a reserve design. Based on the distribution of potential general levels of potential
threats and stressors (as depicted by the pattern and amount of land in each
conservation status category, Figure 52 and Table 40), certain general conclusions
emerge: ‘
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Eastern Pima County has a well-defined set of core conservation areas, primarily
centered on higher elevation areas.

¢ Because of the existing level of threats and stressors and the limited opportunities for
increasing the amount of conserved lands within the Tucson metropolitan area,
conservation planning should focus on protection of key resources (e.g., riparian and
aquatic habitats, CFPO habitat) and provision of corridors and connections between
more appropriate and feasible conservation areas.

e Conservation planning outside of the Tucson metropolitan area should focus on
augmentation of existing reserve core areas to provide for coverage of additional
conservation targets, increase the coverage of underrepresented conservation
targets, and landscape connections between the existing reserve core areas.

e Fragmentation and degradation as the result of urbanization, roads and highways,
and other linear infrastructural elements represents a significant threat to
conservation throughout Pima County.

e The opportunity for development of meaningful reserve design alternatives, as
represented by conservation status 4a and 3b lands, is substantial. More than 1.65
million acres or 28 percent of the County or 48 percent of the County exclusive of the
Tohono O’odam lands is in this category, which although not currently managed for
conservation, is also not committed to more intensive uses.

Individual land uses and permitted activities may also be associated with management
categories in order to map where these stressors have the potential to occur. For
example, mining is permitted in certain existing reserves and assumed to be permitted in
the remaining conservation categories, resulting in the identification of mining as a
potential threat throughout much of Pima County (Figure 53). Mining has the potential to
result in land disturbance, fragmentation by roads, indirect effects of noise, dust, and
vibration, air and water quality issues, and potential toxicity issues. However, active
mines and potential mineral resources (from USFS data) are more limited in their
distribution. Refinement of the data on the real and potential distribution and quality of
mining resources would allow for a more effective assessment of the actual threats to
biological resources posed by mining.

C. Recommendations

Based on the analyses of specific threats and stressors summarized in this assessment,
the following recommendations focus on some of the primary policy level and general
data collection issues identified:

e The County could consider its role and establish a dialogue with private parties, land
managers (Buenos Aires & Cabeza Prieta National Wildlife Refuges, Organ Pipe
National Park, Coronado National Forest, Tohono O’'odham Nation), Border Patrol,
and IBWC, as to potential measures to address the problems of resource damage
associated with the flow of illegal entrants along the border (also: introduction of
parasites, or fungi into wetlands, oil and fuel spills into wetlands, spread of exotic
species, threats to endangered fish, etc.). The Border Patrol is under increasing
pressure to keep its efforts in conformance with the Endangered Species Act, and a
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potential measure, increasing barriers along the border, could have a negative effect
on wildlife movement. This is an issue that affects the Sonoran Desert Conservation
Plan but cannot be solved.

e The County should seek out other information on mining and mineral resources
(other than the information from the Coronado National Forest) to aid in reserve
design decision making. The County has initiated a Mineral Resources study which
should be of great help, particularly in addressing concerns for the proposed
preserve at the Silver Bell Mountains. The potential for mining operations, including
sand and gravel extraction could result in establishment of a preserve system that is
vulnerable to mining activities.

e The County should reevaluate its policies on permitting sand and gravel operations,
especially within wash areas, in the context of the development of the conservation
alternatives for the Sonoran Desert Conservation Plan. These are activities that have
upstream and downstream impacts and could be counterproductive to the extensive
riparian restoration program that is planned.

e The County should initiate a dialogue with the Department of Agriculture to discuss
problems associated with invasive and pest species that “hitchhike” into our state.
This issue affects most if not every existing and potential conservation area in Pima
County, although the issue cannot be addressed solely by the Sonoran Desert
Conservation Plan.

e The County should develop a strategy for addressing the issue of groundwater
pumping in the context of the development of conservation alternatives for the
Sonoran Desert Conservation Plan, including consideration of what actions would be
appropriate in negotiating with such water users. An initial step in this process will

" be the PAG report identifying water companies or users pumping groundwater within
one mile of perennial streams, intermittent streams, and areas of shallow
groundwater. This will identify locations of groundwater withdrawal “hotspots” in
sensitive habitats. The strategy could include trading for CAP water, purchase of
groundwater rights, or acquisition of surface water rights to support endangered
species habitats if they are present.

e Because of the amount and distribution of State Lands in Pima County, some
resolution will have to be achieved to make the reserves work, since such a high
percentage of these lands are found within potential conservation areas and in other
sensitive areas.

The GIS analyses conducted for this work program have highlighted both data gaps and
some avenues for future analyses. As reported in the methods section, there are many
inconsistencies in the ownership, management, and land use coverages. While “sliver”
errors are not critical for county-wide or subarea-wide analyses, they become more
important at local and especially parcel-level analyses. Accurate boundary delineation
and classification is especially important when management data is being analyzed
together with limited species distributions. Land use information in the parcel database is
also important for classifying level 4 category lands. This data is missing for 60,000
acres, primarily in the Tucson metropolitan area. To the extent possible, ownership,
management, land use, and conservation status attribute data should be assigned to the
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most accurate polygon boundaries delineating these areas. The parcel base may
provide the most accurate management boundary delineation, but lacks attribute data
that makes it useful for conservation analysis. Parcel use codes could be summarized
and used to assign ownership, management, and conservation status; however, this is a
very large task since the parcel base consists of over 300,000 polygons. Alternatively,
the composite management coverage developed for this work program could be
reviewed and revised against the parcel base to correct errors in boundary delineation
and classification for areas prioritized from most to least critical.

GIS analyses conducted for the threats report also points to some areas of future
analysis. The matrices of land uses/activities that occur or are permitted in each
conservation management category can be applied to the GIS coverage of management
in order to visually and quantitatively assess patterns of activities on the landscape. The
level of threat for each of these activities can also be evaluated by intersecting these
coverages with coverages delineating known and potential occurrence for each threat.
Data showing distribution of individual threats need to be developed. These level of
threats maps can then be overlaid with the distributions of vulnerable species in order to
understand patterns of critical threats to individual species.

The following general recommendations are primarily focused on improvement of the
underlying GIS database developed in this assessment:

e Identify and incorporate into the GIS database input from subarea panel members
and other community experts, once they are assembled;

e Incorporate into the GIS database review comments of land managers and owners
on ownership boundaries and classification,;

¢ Develop and incorporate into the GIS database more comprehensive data on the
distribution of mining resources;

e Incorporate into the GIS database review comments on the assignment of
conservation threat status to various land uses;

e Incorporate into the GIS database recent changes in conservation status; and

e Develop a protocol for identification and incorporation of future changes in
conservation status into the GIS database.
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