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Executive Summary

Calendar year 2020 represents the fifth annual report for Pima County’s Multi-Species
Conservation Plan (MSCP). The MSCP represents the vehicle by which the County and certain
developers may comply with the US Endangered Species Act (via Section 10(a)(1)(B) Incidental
Take permit issued July 2016). Pima County and the Regional Flood Control District are joint
permittees.
The Section 10 permit authorizes activities that may incidentally harm or harass 44 species (i.e.,
Covered Species), otherwise known as “take.” Under this permit, the currency used to estimate
take is acres of land impacted. Up to 36,000 acres of habitat impacts (surrogate for take) are
authorized for a period of up to 30 years, in exchange for avoidance, minimization and
mitigation measures detailed in the MSCP. The reporting period for the annual report
submitted April 2, 2021 is January 1-December 31, 2020.
Take and Mitigation
The table and figures below summarize the number of projects and acres of impact and
required mitigation for covered activities under the incidental take permit. Mitigation
obligations are quantified using the acreage of Capital Improvement Projects (CIP) and private
projects that acquired a Certificate of Coverage (CofCov).
Table S1. Number of covered projects requiring mitigation, and acres of covered impacts and
obligated mitigation by category for calendar year 2020.
# of Projects Mitigated
Total Take
Obligated Mitigation
CIP
3
55.0 acres
272.6 acres
CofCov
45
121.1 acres
429.2 acres
2020 Total
48
176.1 acres
701.8 acres

Figure S1. Histogram of cumulative acres of take, 2016-2020 (left). Pima County’s Section 10 permit
authorizes up to a total of 36,000 acres of disturbance representing take, shown by dashed red line.
Graph of cumulative obligated and allocated mitigation credit by year, 2016-2020 (right).
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Notable Achievements
Covering Projects
• The MSCP has covered a total of 178 Capital Improvement Projects completed by the
permittees to date.
• A total of 290 private projects have been authorized to receive coverage to date (Private
sector coverage is voluntary).
• The MSCP streamlined ESA compliance for four Army Corps of Engineers permits issued
to the Regional Flood Control District completed during calendar year 2020.
• MSCP coverage is being leveraged to grow a genotype of endangered Huachuca water
umbel at the County’s native plant nursery that is not represented in any other nursery
or greenhouse environments to serve as a potential source for appropriate conservation
and education purposes.
Minimizing Habitat Impacts
• The Regional Flood Control District reported that 96.2% of applicants avoided impacting
regulated riparian habitat.
• The Pima County Board of Supervisors approved several land-use policies that promote
reuse or infill instead of sprawl.
Managing Land
• Five new populations of Gila topminnow were established on three County properties.
• During 2020, the portfolio of potential mitigation lands increased by approximately
1,861 acres.
• In anticipation of potentially detrimental impacts after the 2020 Bighorn Fire, about 521
Gila chub were translocated from Sabino Canyon into Agua Caliente Park. About 100
more were later transferred to the park after initially being sent to another
translocation site.
• County staff and partners translocated lowland leopard frogs from two different
drainages into off-channel refugia sites in anticipation of potential impacts after the
2020 Bighorn Fire.
• Pima County staff, contractors, and volunteers mechanically removed or chemically
treated approximately 1,877 acres of buffelgrass and other invasive plant species on
County preserve lands.
• The gate on an important California leaf-nosed bat roost on County lands was improved
to prevent disturbance to the bats.
Monitoring Species and Habitats
• Office of Sustainability and Conservation staff made 593 separate observations on
Covered Species; these were reported to the Arizona Game and Fish Department.
• County staff and collaborators completed the second round of monitoring for western
yellow-billed cuckoos, southwestern willow flycatchers, cactus ferruginous pygmy owls,
as well as a part of the second round of monitoring for covered bat species (caveroosting species).
ii
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•
•
•

County staff completed an analysis of the 2020 Bighorn Fire and its impacts to County
lands which informed leopard frog salvage efforts.
County staff performed talussnail surveys at four sites, with partners, resulting in
vouchers located in one new sites, which will be used in a genetic analysis of talussnail
biogeography.
County staff in partnership with Tucson Audubon Society and the National Park Service
established an additional 17 long-term vegetation and soils monitoring plots on County
preserve lands.
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1

Introduction

Pima County’s Section 10(a)(1)(B) Incidental Take permit (herein Section 10 permit or permit)
for the Pima County Multi-Species Conservation Plan (MSCP; Pima County 2016) was signed by
the Pima County Administrator on July 13, 2016. This report is prepared for the US Fish and
Wildlife Service (USFWS) under Incidental Take permit #TE84356A and covers the time period
January 1 through December 31, 2020.
Most of the activities discussed in this annual report occur on lands managed or regulated by
Pima County and/or Pima County Regional Flood Control District (District), the two permittees
under the Section 10 permit. (Pima County and the District are herein referred to collectively as
“Pima County” unless otherwise noted).
The permit area is located within Pima County, Arizona (Figure 1). Land ownership in Pima
County is primarily tribal, federal and state trust land (Figure 2).

Figure 1. Permit Area for Pima County’s Multi-Species Conservation Plan as of December 31, 2020 with
new preserves acquired within the reporting year shown in red.
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Figure 2. Land ownership in eastern Pima County, as of December 31, 2020. See Figure 3 for location
of changes in land ownership during the reporting period.

Annual reporting is required under the terms of the permit. The primary purposes of this
annual report, as described in Chapter 9 of the MSCP, are to:
1. Quantify impacts of Covered Activities and mitigation for these impacts;
2. Provide updates on the implementation of the MSCP; and
3. Inform the decision-making process if conditions of the permit or Implementing
Agreement are not being met, or when adaptive management is needed.
The format of this report follows the template in Appendix P of the MSCP. A glossary of terms
and acronyms (Pages 79-80) is included to assist the reader and ensure consistency between
this document and the MSCP.
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2

Permit Changes

No amendments to the MSCP or permit language changes occurred during the reporting period.

*The remainder of this page intentionally left blank.
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3

Administrative Changes

3.1 Permit Area
The Permit Area represents the area within which Covered Activities could occur and has
changed slightly during 2020 (Figure 3)—as compared to its description in the MSCP—for the
following reasons:
• Annexation has the effect of slightly reducing the Permit Area in which coverage of
private activities would become available. Annexations are shown in brown in Figure 3.
• Federal land acquisitions reduce the permit area. Releases of State trust land to the
private sector increase the permit area if the land released is located in the
unincorporated area. There were about 589 acres of federal land acquisitions and about
826 acres of State land releases affecting the permit area during 2020.
• Federal land relinquishments and State land additions (i.e., if subsequently released to
the private sector) may increase the permit area if they are located in the
unincorporated area. Small acreages of federal land relinquishment (green) and state
land additions (red) affected the permit area in 2020.
The permit area also includes locations where Covered Activities by the Permittees occur,
principally on the potential mitigation lands in other counties and where the Permittees work in
incorporated areas.
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Figure 3. Permit Area changes for Pima County’s Multi-Species Conservation Plan, January 1 through
December 31, 2020. Annexations slightly diminished the Permit Area extent.

3.2 Regulatory Streamlining
The MSCP was designed to facilitate more streamlined compliance with other regulatory
requirements. To date, there are three opportunities where leveraging MSCP mitigation
provides regulatory streamlining:
• Endangered Species Act compliance for the 18 US Army Corps of Engineers (Corps)
nationwide and regional Clean Water Act permits listed in the MSCP;
• Endangered Species Act compliance for Corps Clean Water Act Individual Permits when
the Corps and USFWS, at their discretion, determine MSCP mitigation provided by Pima
County is acceptable;
• Pima County Native Plant Preservation Ordinance (NPPO) compliance with mitigation
requirements for Pima pineapple cactus (PPC), needle-spined pineapple cactus (NSPC),
and Huachuca water umbel (HWU) when private development obtains a Certificate of
Coverage.
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Table 1. Number of County and private development projects that utilized MSCP mitigation to
streamline regulatory compliance.
Project Type
County
Private Development w/CofCov

2020
4
3

Cumulative Total
11
7

3.2.1 Army Corps of Engineers Clean Water Act
The MSCP streamlines Endangered Species Act compliance for the 18 nationwide and regional
general Clean Water Act permits. The USFWS, Corps, and Pima County agreed to report
annually on the status of Corps permits issued in relation to the programmatic consultation. In
2020, the format of the report was altered to ensure better accounting for private coverage
(Appendix 1).
The programmatic consultation did not encompass Individual Permits. However, the Corps and
USFWS may, in their discretion, accept MSCP mitigation provided by Pima County as
compensation for effects to listed species resulting from County projects and private projects
participating in the Certificate of Coverage program. During 2020, no County projects utilized
this process to provide mitigation for listed species.
3.2.2 Pima County Native Plant Preservation Ordinance
In 2018, Pima County developed a procedure that allows private developments to rely on a
Certificate of Coverage to streamline compliance with certain provisions in Pima County Code
18.72 – Native Plant Preservation. Specifically, this procedure allows the PPC, NSPC, and HWU
mitigation that the County provides for a private development project receiving a Certificate of
Coverage to be used as off-site mitigation for purposes of complying with the NPPO. Under this
new procedure, private developments will be allowed to rely on a Certificate of Coverage to
serve as off-site mitigation for purposes of fulfilling replacement and supplemental PPC, NSPC,
or HWU, consistent with the NPPO requirements (Section 18.72.090.B).
In 2020, three private development projects that received a Certificate of Coverage leveraged
MSCP mitigation to streamline their compliance with the Native Plant Preservation Ordinance.
3.3

•
•
•
•
•

Miscellaneous Administration Items
There were no changes to habitat models or Priority Conservation Areas.
USFWS approved an extension of time to submit this annual report in light of reduced
office staffing during the COVID-19 pandemic.
USFWS approved the monitoring protocols submitted in 2019 with a few minor changes.
USFWS determined that NRPR’s umbel clone A is not appropriate for Cienega Creek
introduction but may be used for sites in the Santa Cruz River valley.
USFWS agreed that private coverage can be granted in County ROWs for activities that
are closely associated with (would not occur but for) a private development under the
existing Certificate of Coverage process.
6
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•
•
•

USFWS reviewed and supported the proposed application of restrictive covenants to
additional acreage and recognized certain land transfers from County to District
ownership, see Chapter 10.
There were no information requests in 2020 by the USFWS to Pima County for the
purpose of assessing whether the terms and conditions of the permit are being met.
There were no requested adjustments to ecological monitoring schedules or activities in
2020.
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4

Incidental Take

This section describes incidental take caused by the covered activities identified in the MSCP. As
noted in section 3.7.1 of the MSCP, incidental take is determined by acres of habitat loss.
4.1 Certificates of Coverage - Development on Private Land
The Certificate of Coverage Program (www.pima.gov/S10PrivateLand) affords the developer of
a home, subdivision, commercial, or industrial project an opportunity to comply with the ESA
for activities that are permitted by the County. Participation in the program is voluntary and in
the sole discretion of the private developer. A total of 290 projects have been authorized to
receive coverage since the program began in 2017. Authorization for incidental take remains in
effect for six years from the date of issuance; coverage is granted when project grading is
complete. To date, no certificates have expired and a total of 155 projects have received
coverage.
In 2020, 45 projects received coverage subsequent to completion of grading resulting in a loss
of approximately 121 acres of habitat (Table 2, Figure 4). Five of the covered projects that
received a Certificate of Coverage via a building permit were located on parcels 10 acres or
more in size so the associated take for these projects was calculated using the actual area of
disturbance rather than the entire area of the parcel, per the process implemented in 2019. A
total of 429.2 acres of mitigation is owed for private impacts.
Table 2. Certificates that provided permit coverage for private development in 2020, Pima County.
Actual
Actual
Actual
Certificate of
Habitat Loss
Certificate of
Habitat Loss
Certificate of
Habitat Loss
Coverage #
Acreage
Coverage #
Acreage
Coverage #
Acreage
P17CC00037
10.70
P19CC00006
3.31
P19CC00038
3.06
P17CC00058
1.07
P19CC00010
3.72
P19CC00039
7.94
P17CC00061
1.40
P19CC00011
4.12
P19CC00040
4.07
P18CC00021
3.55
P19CC00012
1.47
P19CC00041
1.02
P18CC00032
1.78
P19CC00013
1.14
P19CC00046
5.34
P18CC00045
1.74
P19CC00014
3.44
P19CC00049
0.45
P18CC00048
0.82
P19CC00015
7.23
P19CC00053
1.67
P18CC00049
2.19
P19CC00016
1.14
P19CC00061
0.51
P18CC00051
1.14
P19CC00017
1.06
P19CC00062
2.23
P18CC00056
1.36
P19CC00020
2.43
P19CC00063
2.47
P18CC00059
3.31
P19CC00021
2.21
P19CC00064
2.14
P18CC00063
1.24
P19CC00023
0.81
P19CC00067
3.53
P18CC00067
5.97
P19CC00026
5.03
P20CC00003
2.32
P18CC00071
1.22
P19CC00030
2.05
P20CC00007
1.21
P19CC00004
4.92
P19CC00033
1.00
P20CC00063
0.51
TOTAL
121.06
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Figure 4. Location of habitat loss due to private projects, January 1- December 31, 2020. Locations are
enlarged for clarity. Private projects may elect coverage through the Certificate of Coverage program,
and each such project receives mitigation.

4.2 County Capital Improvement Program
Capital Improvement Program (CIP) projects are generally infrastructure projects that cost
more than $100,000 to construct. A County CIP project is reported in the Annual Report as a
Covered Activity when:
•
•

It is initiated by County or District and determined to be “substantially” complete. This
is after most of the earthwork is done, but prior to completion of all activities such as
landscaping and payment of invoices
It is initiated by County or District and determined to be complete in the Corps of
Engineers Section 404 annual coordination report in Appendix 1. These may typically be
phased CIP projects such as removal of sediment, or non-CIP projects that required preconstruction notification to the Corps

There were a total of 14 County CIP projects covered by the permit in 2020 (Appendix 2).
Several of the covered projects listed in Appendix 2 did not cause ground disturbance, and
therefore are not associated with a mitigation requirement. Others occurred entirely or partly
in the built environment where no mitigation was required. Of the ground-disturbing projects,
only three CIP projects required mitigation and these are shown on Figure 5.
9
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County Capital Improvement Projects
Requiring Mitigation since
January 1, 2020 (54.6 acres)
Permit Area

Figure 5. Location of habitat loss due to Capital Improvement Projects, January 1- December 31, 2020.
Locations are enlarged for clarity.

Covered Activities also include non-CIP projects and activities that occurred in various locations
throughout the permit area but most of these are not required to be listed each year in the
annual report. However, if the MSCP coverage was relied upon to satisfy the Section 404
permit issued by the Corps, then mitigation is required and the project will be listed in Appendix
1. Such is the case for several non-notifying projects listed in Appendix 1.
Appendix 3 represents potential CIP projects which may be completed in the future years.
Based on this information, it appears that transportation and flood control projects will provide
a continuing source of impacts that require mitigation.
Appendix B of the MSCP describes the methodology used to calculate take for Covered
Activities. For the impacts caused by the County, this involves tracking the location and size of
areas altered by CIP projects. The tracking process for CIP projects has been in place for several
years and requires the submittal of Geographic Information System (GIS) “polygons” which
describe the location and aerial extent of completed projects. Private sector impacts are
tracked using a combination of Accela and ArcGIS. GIS acres, not survey data, are the basis for
impact acreages.
The built environment layer used for tracking impacts is not always accurate, and this resulted
in the need to discuss how to accomplish impacts tracking for several park projects with
USFWS. Parks in particular are often a mix of developed and natural areas. In 2021 Pima
10
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County intends to present to USFWS a comprehensive update of the built environment based
on the Land Use-Land Cover mapping by Regional Flood Control District that would provide a
more accurate basis for CIP impacts tracking in the future.
4.3 Covered Activities Impacts
Polygons for ground-disturbing CIP projects that were substantially completed on or before
December 31, 2020 were used to calculate impacts, in addition to several sediment removal
projects by the District. The project polygons were checked to ensure ground disturbance was
correctly identified. The list of ground-disturbing projects was then screened to eliminate any
on federal or tribal lands, as these impacts are not covered under the permit. The remaining
projects were intersected with the Built Environment GIS layer (known as CIPBUILT). Those
portions outside the built environment, or federal or tribal lands, were then intersected with
the Maeveen Marie Behan Conservation Lands System (CLS) to determine the habitat loss, as
described in Appendix B of the MSCP. Each CLS category has a specific mitigation ratio that is
used to calculate the MSCP mitigation obligation (as described in Section 4.3.1. of the MSCP).
In 2020, three ground-disturbing CIP projects were wholly or partially outside the built
environment (Figure 5; Table 3). The 54.6 acres of CIP impacts required the County to provide
272.7 acres of CLS mitigation (note that total project acres are greater than those requiring
mitigation). Private sector impacts required 429.2 acres of mitigation.
Table 3. Ground-disturbing CIP projects requiring mitigation in 2020 as mapped on Figure 5.
CIP Number
Project Name
Project Acres
CTR.4LCBOT
La Cholla Blvd: Overton Rd. to Tangerine Rd.
61.36
CFC.5CORZN
El Corazon Project (Santa Cruz River)
17.64
CFC.5SCRMP
Santa Cruz River Sediment Removal– Congress to Silverlake
23.41

Table 4 summarizes the total acres requiring mitigation for both CIP and private development,
along with the CLS category and mitigation ratios applicable to these impacts. There were
175.6 acres of loss in 2020; consequently, Pima County will provide 701.9 acres of mitigation to
compensate for impacts occurring in 2020.
Table 4. Habitat loss and associated mitigation ratios for 2020, Pima County MSCP.
Habitat Loss
CLS category
Acreage
Mitigation Ratio
Mitigation Obligation
Biological Core
27.0
5:1
135.2
Important Riparian Area
40.8
5:1
203.8
Multiple Use Management Area
17.0
3:1
51.1
Special species management area
43.4
5:1
217
(outside other categories)
Outside the CLS
47.4
2:1
94.8
Total
175.6
701.9
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5
5.1

Conservation Measures
Avoidance and Minimization

Changes to Ordinances and Standards
In 2020, there were no changes to avoidance and minimization measures as described in
Section 4.2 of the MSCP.
5.1.2 Certificate of Coverage - Important Riparian Area Mitigation Streamlining
In 2019 Pima County and the Regional Flood Control District developed a draft procedure that
would allow private developments to rely on a Certificate of Coverage to streamline compliance
with certain requirements for Important Riparian Area mitigation under Title 16.30 and
associated guidelines. USFWS approved the draft procedure, and it is now undergoing
stakeholder review that was initiated by the Regional Flood Control District in Fall 2019. It is
expected that this procedure will be finalized and implemented in 2021.
5.2 CIP Screening and Reporting Process
No substantive changes in the CIP screening and reporting process occurred in 2020, but one
slight improvement was made for clarity of instructions to project managers. The screening
process notifies CIP project managers of the intersections between proposed project locations,
site-specific natural resources, and protected areas in order to promote avoidance and
minimization during planning. The Pima pineapple cactus Priority Conservation Area,
burrowing owl Priority Conservation Area, potential bat habitat under bridges, and the need for
floodplain compliance are specifically included. Project managers now receive copies of their
initial polygons for verification of accuracy, as well as a report that advises them regarding
eligibility of MSCP coverage.
Advice on avoidance and minimization for individual projects is provided by environmental
compliance personnel in various County departments, and by Office of Sustainability and
Conservation as requested.
5.3 Gila Topminnow for Vector Control
The Pima County Health Department continues to maintain a breeding colony of Gila
topminnow, with guidance from the Arizona Game and Fish Department, to have at the ready a
supply of topminnow to use for vector control, as outlined in section 3.4.1.2.1 of the MSCP.
Health Department staff follow a number of guidelines when implementing a stocking,
including ensuring that topminnow are not able to escape into a natural water body. In 2020,
one potentially vector-producing aquatic feature was stocked with Gila topminnow by the
Health Department, which occurred in a pond at a private residence (Appendix 4).
5.4 Riparian Avoidance and Minimization Measures
The District reported that 2324 riparian habitat reviews occurred in 2020; there were 2000
reviews in 2019. Of the 2020 reviews, 96.2% of the applicants avoided impacting regulated
riparian habitat. In other words, there were 2235 instances of avoidance of regulated riparian
habitat impacts. There were 87 minimization actions, of which 80 had impacts that were limited
12
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to less than 1/3 of an acre disturbance. Nine instances required riparian mitigation in addition
to minimization.
5.5
Other Avoidance and Minimization Measures
Pima County Department of Environmental Quality continues to administer the weed
ordinance. No weed ordinance letters or violations were issued on allocated or potential MSCP
mitigation lands. Five buffelgrass letters, 52 weed letters and 551 waste abatement letters
were sent to private property owners this year.
5.6 Mitigation and Allocated Lands
To compensate for the take of Covered Species, Pima County allocates credits as described in
Appendix B of the MSCP. Land that has become allocated is known herein as Mitigation Land.
Lands located along the San Pedro River and along Cienega Creek have been allocated so far as
compensation for impacts that have occurred since 2016 (Figure 6).
The number of acres of credits available is determined by the Mitigation Land’s acreage and the
level of legal protection that the property has. When Mitigation Land is owned in fee title (as
opposed to owning partial rights or a grazing lease), the property acreage is eligible for 100%
credit. So far, all allocated lands are owned in fee simple.
The inventory of potential mitigation lands and where allocations have occurred are
represented in Figure 6 and in MSCPPORT, a GIS layer that summarizes the diverse portfolio of
lands which may be used for credit under the MSCP. (This layer may now be viewed in greater
detail by the public on the SDCP Mapguide site.) Appendix 5 provides a parcel list of lands
allocated so far.
The CLS designations are an index to an area’s biological value and are used to ensure the
quality of Mitigation Land is of equal or higher value than the land where take occurred (see
Appendix B and page 49 of the MSCP for more information). The San Pedro allocations are
primarily Important Riparian Area (IRA) and CLS-designated Special Species Management Area
(SSMA). The deeded lands allocated along Cienega Creek are primarily CLS-designated
Important Riparian Areas and Biological Core.
The credits for deeded lands allocated so far exceed the mitigation obligation for take for 20162020 (Table 5); therefore, the mitigation obligation has been satisfied. The 2016-2020 CLS
obligations are summarized in Table 6. CLS obligations for Multiple Use and Outside of CLS can
be met by any higher categories, such as Biological Core, Important Riparian Area, or Special
Species Management Areas.
Allocations trigger a timeline for management plans. The Bingham Management Plan is
completed and approved. The Cienega Corridor Management Plan is provided for the allocated
lands along Cienega Creek and other nearby, unallocated properties for USFWS to review this
year.
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Figure 6. Location of all mitigation lands allocated under the MSCP through Dec 31, 2020. These areas
consist of the Bingham Planning Area (allocated in 2017), and the allocation of the Cienega Creek
Natural Preserve and a small portion of Bar V Ranch (2019). Mitigation lands are shown in relation to
potential mitigation lands management by Pima County.
Table 5. Mitigation credits obligated and allocated for the Pima County MSCP by year.
Year Obligated
Mitigation Obligation
Mitigation Allocated
2016
52.6
267.0
2017
171.7
0
2018
977.3
4140.5
2019
767.7
0
2020
701.9
0
Total (to date)
2671.2
4407.5
Table 6. Cumulative CLS mitigation credits (2016-2020) obligated and allocated for the Pima County
MSCP.
Category
CLS Obligation
Cumulative Allocation
Biological Core
640.9
2059.2
IRA
728.9
2122.3
Multiple Use
396.4
223.4
SSMA on MU or Outside*
619.6
0
Outside*
285.3
2.7
TOTAL (to date)
2671.1
4407.5
*These obligations are met with any combination of Biological Core, IRA, or SSMA.
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As part of the 10-year review, Pima County will review the habitat equivalency for individual
species (as discussed in MSCP Section 4.3.3.) such that a minimum 1:1 ratio of habitat loss:
acres of mitigation will be maintained for each Covered Species.
No replacement of lost mitigation credit was needed in 2020.
Water Rights in Relation to Mitigation Lands
Part of the newly allocated mitigation land in the Cienega Creek Natural Preserve is located in
an area where groundwater uses are subject to regulation. Pima County holds some
groundwater rights on the allocated properties, but the restrictive covenants for the deeded
Mitigation Lands limit the kinds of uses to which water can be put by the County. The covenants
prohibit increased levels of surface water or groundwater use by County without permission
from USFWS and others. To that end, Pima County and the District have established baseline
water use for each restricted property that can be integrated with the Biennial Inspection
reporting (see draft at Appendix 6). Each property may have multiple wells that contribute to
the baseline. In those situations, the baseline does not restrict the pumping at the well, only at
the restricted property as a whole. This allows flexibility for properties with established
pumping. For non-exempt irrigation wells, the baseline will reference the most current
allotments from groundwater rights within the Tucson Active Management Area (TAMA).
Outside the TAMA, the baseline references reports of historic use; for exempt wells, it will be
based on the statutory limits, as there is no reporting requirement to ADWR. Wells located on
state lands are not subject to the restrictive covenants.
Water rights quantify amounts and uses for which surface waters may be placed on property,
and identify priorities among water users in times of shortage. There are a number of historic
water right claims which Pima County and the District acquired in relation to mitigation lands at
Cienega Creek and along the San Pedro River.
Pima County and the District are defending their water right claims in the adjudication of
surface water rights in the Gila River watersheds, along with many other parties in the
state. The San Pedro watershed is being adjudicated first. In 2019, the Special Master
approved the County and the District’s claims for the San Pedro watershed sites, including
Bingham-Cienega Natural Preserve, the A7 Ranch, Buehman Canyon and a number of natural
springs on the eastern flank of the Santa Catalina Mountains
The affected claims in the San Pedro have now migrated from their former status as "claims", to
their present status as water rights proposed by the Special Master for the final decree in the
Gila Adjudication. While this is a favorable development, it needs to be mentioned that there
are other watersheds to the Gila River, including the Santa Cruz, and tens of thousands of other
such claims that the court needs to address before anything approaching a final decree can be
expected.
Establishing Mitigation Credit for Species Enhancement Actions
MSCP Section 4.4.3. identified species enhancement actions as possible sources of mitigation
credit in addition to traditional property allocations.
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In 2020, three potential species enhancement actions under the MSCP were completed,
including at Agua Caliente Park, Clyne Ranch, and Roger Road Nodal Park (see further detail in
section 6.4.3.5). These sites had two (Agua Caliente Park and Roger Road Nodal Park) and one
(Clyne Ranch) ponds stocked with Gila topminnow by the Arizona Game and Fish Department.
Additional efforts still under development included working with partners to collect and
establish a genotype of Huachuca water umbel from upper Cienega Creek at the Pima County
Native Plant Nursery for potential outplanting at suitable sites, as well as several efforts
targeting salvage of lowland leopard frogs from canyon streams on County lands that may
experience scouring floods subsequent to the Bighorn Fire in the Santa Catalina Mountains.
Subsequent to the Bighorn Fire, Pima County also partnered with state and federal agencies to
release large numbers of Gila chub salvaged from Sabino Canyon, into a pond at Agua Caliente
Park in order to establish an off-site refugia for this critical population of chub.
The MSCP identified the approach that Pima County will take when attempting to determine
mitigation credit for any completed species enhancement action:
“Pima County will work with the USFWS to determine, on a case-by-case basis, appropriate
mitigation credit for these projects. Pima County and the USFWS will likely seek input from
subject matter experts to assist in the evaluation of proposed species’ enhancements. In
some instances, and for a variety of reasons, species’ enhancements may only be
temporary. In these cases, species occupancy may be allowed to be taken back to a
previously agreed upon baseline condition. Take of species related to a return to baseline is
covered under the Section 10 permit. Mitigation credit for such temporary enhancements
will be adjusted accordingly.” (MSCP Section 4.4.3)
Establishment of new covered species populations creates the opportunity for Pima County to
work with USFWS to develop a framework for calculating appropriate mitigation credit. Staff
have reviewed numerous reports and publications from other HCPs that discuss species
enhancement actions and credit calculation frameworks; however, most projects are area
(acre) based and none appear to be well suited to the particular projects and needs of the
MCSP. The County has other species enhancement actions planned, primarily focused on
stocking created aquatic features with native fish species (Gila topminnow, Gila chub, and
longfin dace). Any proposed credit framework needs to address the costs associated with
habitat creation, population establishment, and long-term maintenance of these species
enhancement actions. Importantly, such a framework also needs to address the long-term
benefits projects may have for species conservation and recovery as well. Establishing a
mutually agreed upon credit framework is a complex task, and one which Pima County will
continue to work on into calendar year 2021.
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6

Land Management

Land management actions on allocated mitigation lands must be reported annually. Therefore,
management actions and planning actions on these properties will be the primary focus for this
report. However, many other management actions have taken place on non-allocated, Countycontrolled lands that have an impact on Covered Species and their habitats. Because of the
importance of conserving our extensive portfolio of potential mitigation lands for future
allocation, chapter 6 will also highlight key management actions and initiatives that affect this
broader suite of County lands.
6.1 Park Designations
There were no new park designations on allocated or potential mitigation lands in 2020.
6.2 Inspections for Restrictive Covenants
During 2020, biennial inspections focused on lands not currently proposed as potential
mitigation. MSCP-restricted properties are scheduled to be inspected by September 2021.
6.3 Land Management Activities on Allocated Lands
Pima County is required to report on management activities that took place on allocated
mitigation lands. The Bingham Planning Area and the Cienega Creek Natural Preserve
(excluding the Empirita Ranch Headquarters) were allocated as of March 2019 (see Section 5.6
of this report for maps of allocated lands).
6.3.1 Bingham Planning Area
In January 2019, Pima County and the District completed a management plan for lands along
the San Pedro River called the Bingham Planning Area (herein Bingham), encompassing lands
that were allocated in 2017 (Figure 7). The allocated lands are located on the west side of the
San Pedro River, just north of Redington. The area historically provided habitat for
threatened and endangered species such as the Huachuca water umbel and the southwestern
willow flycatcher, which were associated with a cienega and spring flows that were much
diminished prior to the permit baseline. Though those two species have not been observed on
the site for many years, threatened western-yellow billed cuckoos and other species of concern
continue to occur there.
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Figure 7. Map of the 405-acre Bingham Planning Area. The areas within the red line are now allocated,
exclusive of the 19-acre life estate (shown in hatched).

6.3.1.1 Management Actions within the Bingham Planning Area
The following are actions that took place at Bingham from July 2019 to July 2020.
Groundwater level monitoring. Depth to groundwater is measured in four wells within the
planning area, with three of the wells manually measured on a quarterly basis and one well
equipped with a datalogger that measures water levels every six hours (Figure 8). Note that the
Edgar Canyon-San Pedro River Confluence Well (Edg-SPR Well) was recently added to the
monitoring list in July 2019. At all four wells, depth to water declined an average of 4.0 feet
(10%) during the 2020 reporting period, thereby showing degraded groundwater conditions
(Figure 9). Note that groundwater monitoring data is reported at the end of each quarter
(typically in March, June, September and December).
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Figure 8. Groundwater monitoring wells within the Bingham Cienega Natural Preserve.

Depth to groundwater (feet)

Depth-to-Groundwater Bingham Preserve 1997-2020

0.0
10.0

Kelly Well

20.0

Tool Well

30.0
40.0

Rhodes Well

50.0

Edg-SPR Well

60.0

Figure 9. Depth to groundwater in feet below measuring point at four wells within or adjacent to the
Bingham planning area from January 1997 through December 2020.
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Precipitation. Precipitation was recorded daily at the on-site weather station. There were 11.92
inches of rainfall recorded during the 2020 Calendar Year, which is 2.31 inches below the
average from 2010-2020 (14.23 inches; also a drought period), and almost 2 inches below the
longer-term average (13.85 inches) from 2003-2020 (Figure 10).

Figure 10. Annual precipitation recorded at Bingham Cienega from 2003-2020.

Fire management. Fire management actions within the planning area included annual
maintenance of the established fire breaks and associated fire management infrastructure
(Figure 11). In 2020, the Arizona Conservation Corps returned to Bingham for the fifth
consecutive year and spent most of one week clearing brush on the power line fire lane that
runs east and west through the middle of the preserve.
Water Station. No pumped water was discharged for fire response in 2020. The District and
NRPR plan to do annual testing of the water station in summer 2021. Testing is important to
assure proper operation of electronic pump safety switches. The location of the water fill
station is shown in the map below (Water Fill Standpipe in Figure 11).
Fence maintenance. Minor perimeter fence repairs continued in 2020 and were required due to
damage from fallen trees that died due to past wildfires and continuing drought. In 2020, the
Arizona Conservation Corps crew repaired and upgraded the highway fence along San Pedro
River Road.
Remote Cameras. Two remote wildlife cameras were installed in 2018 for documenting feral
pig activity. Although cameras were not routinely serviced in 2020, it was evident from
property inspections that feral pigs still intermittently enter the preserve from the San Pedro
River to feed and bed down at the far northeast edge of the preserve. Neighboring residential
property owners work together to eliminate the feral pigs that move through the San Pedro
20
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corridor.

Figure 11. Bingham Planning Area fire management infrastructure map.
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Cienega Corridor
6.3.2.1 Cienega Corridor Management Plan
Most of the Cienega Creek Natural Preserve (CCNP) was allocated as mitigation land in the 2019
Annual Report submitted to U. S. Fish and Wildlife Service. The allocation triggered a two-year
window to complete a MSCP-compliant management plan for the area. The allocated land is
largely owned by the District and managed by NRPR.
Subsequent to the allocation, directors of the three departments in charge of management,
planning, and monitoring (NRPR, District, OSC) selected a larger planning area than the
allocated portions of CCNP for the Cienega Corridor Management Plan in order to satisfy other
needs, including anticipated future allocations for the MSCP. The planning area includes
Colossal Cave Mountain Park, two private parcels over which the County holds conservation
easements (Wendt and Mumford), as well as the unallocated properties along Agua Verde
Creek and at Empirita Ranch headquarters. Figure 12 shows the geographic scope of the
management plan.
Resource Priorities and threats were prioritized and vetted
with subject matter experts during workshops in November
2019 and March 2020. Situation analysis descriptions were
also developed by subject-matter experts. The workshop
results are documented in a separate report from the
management plan (SDR 2020).
Objectives, actions and measures have been discussed with
directors and are embodied in the draft management plan
out for review by USFWS (Appendix 7). The plan is expected
to be finalized in 2021 after USFWS review and Director
approval.

Resource Priorities
• Terrestrial wildlife
• Aquatic community
• Mesic and xeric
riparian community
• Upland vegetation
• Rock outcrops
• Bat roost habitat
• Cultural sites
• Heritage
connections

Climate change was identified as the single greatest threat to
the conservation targets (SDR 2020) in the planning area. The management plan incorporates
climate change adaptation into management of natural and cultural resources, and attempts to
reduce the effects of other stressors such as groundwater pumping and recreation through a
variety of new and continued actions. For example, the plan includes a much-improved
approach to fire management, and re-instates the permit requirement for creek-bound
recreation north of the Gabe Zimmerman trailhead. A new program, called the Park
Ambassadors, will assist with maintaining expectations of user behavior consistent with the
richness of the cultural and natural heritage. Land acquisition priorities have also been
updated.
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Figure 12. Cienega Corridor management plan area with individual properties labeled. Allocated lands
as of 2020 enclosed with red line.

6.3.2.2 Management Actions within the Cienega Corridor
Management actions within the Cienega Corridor focus heavily on the Cienega Creek Natural
Preserve (CCNP) as it was the only property within the planning area allocated for mitigation in
2020. Additionally, CCNP has a history of intensive management as it represents one of the only
remaining intact riparian systems within the breadth of County conservation lands. Reporting
on management actions will increase once the Cienega Corridor Management Plan is
completed in 2021.
Groundwater level monitoring. Depth to groundwater is measured every six hours in eight wells
along Cienega Creek and Davidson Canyon: six of the wells are monitored by the District and
two wells by Arizona Department of Water Resources (ADWR) (Figure 13). District staff
measures two other wells biannually (typically in January and June). Figure 14 displays the
water level hydrographs for all ten wells since 1994. At three wells in the Upper Cienega Creek
area, groundwater levels declined an average of 1.3 feet (1.8%) during the 2020 reporting
period (through December 2020), thereby showing slightly degraded groundwater conditions.
Two wells in the middle of the Preserve showed even more degraded groundwater conditions,
with an average groundwater level decline of 3.5 feet (12.5%) since January 2020. Unlike 2019,
when water levels showed improvement, the portion of Cienega Creek below Pantano Dam
significantly declined in 2020, with average groundwater drop of 9.7 feet (13.2%).
Groundwater levels along Davidson Canyon also declined in 2020 at an average of 3.2 feet
(8.8%), after showing improvement during the previous year. Note that groundwater
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monitoring data is typically reported in January of each year, but data from February 2021 was
used for the two wells that are manually measured by the District.

Figure 13. Groundwater monitoring wells within the Cienega Creek Natural Preserve: Upper wells are
Empirita CCI, Empirita 2 & O’Leary; Middle Wells are Jungle & Cienega; Lower Wells are Del Lago, PS-1
& PN2; Lower Davidson Canyon wells are Davidson Bar V and Davidson #2
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Depth-to-Groundwater Cienega Creek Natural Preserve 1995-2021
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Figure 14. Depth to groundwater in feet below land surface at ten wells within the Cienega Creek
Natural Preserve from July 1994 to February 2021. Note the different y-axis scales between plots.

Precipitation. Precipitation is recorded instantaneously in gauges maintained by the District as
part of its Automated Local Evaluation in Real Time (ALERT) network of sensors, located
throughout and surrounding the Preserve (Figure 15). Rainfall totals over the reporting period
ranged from 2.44 inches in the downstream area (gauge 4220) to 11.86 inches at Cienega Creek
near Interstate 10 (gauge 4280), with an average of 5.24 inches reported from nine rain gauges
(Figure 16). The overall average for 2020 was 5.39 inches less than the 10-year average (20112020) and 5.12 inches less than the 20-year average (2001-2020) for this region. Note that all
of the gauges reported totals well below their average, except for Cienega Creek near I-10,
which reported about 0.5 inch above its 20-year average.
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Figure 15. District Rain Gauges (ALERT) located within and around the Cienega Corridor.
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Figure 16. Cumulative rainfall in inches from January 1 – December 31, 2020 recorded by nine rain
gauges (bars in the graph) within and nearby the Cienega Creek Natural Preserve. Average 2020
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rainfall across gauges is represented with a dashed line (purple), and the 20-year average is
represented by a dotted line (blue).

Fencing. A total of 1.92 miles of new fencing was installed by NRPR along the eastern boundary
of the Preserve in 2020. Staff completed their survey of the perimeter fencing around the CCNP
in November 2020. The inventory indicates that there is still 21 miles of fencing needed to bring
the boundary into good condition, of which 5.54 miles is deemed a high priority. Active cattle
grazing occurs immediately outside the preserve boundary and staff occasionally observe and
work with the surrounding ranchers to remove trespass cattle within the Preserve. The goal is
to have the priority perimeter fence completely installed or repaired to a condition that will
keep cattle out by end of 2023. NRPR is hiring new trades maintenance personnel which should
allow for faster fence installation and maintenance. Staff began using GIS to track maintenance
activities in 2020 which should assist in the fence maintenance in the short and long term. Post
and cable fencing are also being installed in key OHV access areas in the preserve. Staff
regularly monitor the known OHV access points into the Preserve for incursions. Recently, OHV
observations have decreased, suggesting OHV use within the preserve is down.
Fire Management. There are currently no active fire management activities taking place within
the preserve. A revised fire management plan is being developed as part of the Corridor
Management Plan.
Wildlife Cameras. No updates to wildlife camera actions in 2020.
Property Enforcement. No updates to property enforcement actions in 2020.
6.4 Land Management Activities and Planning: Unallocated Mitigation Lands
Staff from three Pima County departments undertook a wide range of management activities on
unallocated lands that help to preserve the value of these lands to Covered Species and their
habitats. Key highlights of these management actions are included below.
Land Management on Potential Mitigation Land
6.4.1.1 Lower Altar Valley Area (LAVA) Resource Management Plan
Efforts on LAVA Resource Management Plan (LAVA RMP) were largely on-hold in 2020 as staff
worked to finalize the Cienega Corridor Management Plan as discussed above; LAVA RMP
development is scheduled to continue in 2021. The LAVA RMP planning area includes potential
mitigation lands, other open space lands, and ranches managed by Pima County. Resource
priorities have been identified for biological, cultural, agricultural, rangeland, and recreation
resources. The LAVA RMP will also provide guidance for individual ranch management plans
based on these resource priorities.
In 2020, multiple County staff also participated in a collaborative watershed plan with the Altar
Valley Conservation Alliance (AVCA). The AVCA Watershed Plan will identify potential
watershed restoration project areas throughout the entire Altar Valley watershed, part of
which falls within the LAVA RMP. The AVCA Watershed Plan will help shape goals, objectives,
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resource priorities and desired conditions for the LAVA RMP planning effort, so those will be
integrated into the LAVA RMP where appropriate.
Invasive Species Control
In partnership with a variety of local, state, and federal organizations, Pima County staff from
multiple departments are involved in the monitoring and management of invasive plant species
across County lands. Buffelgrass (Cenchrus ciliaris) treatment and eradication continues to be
the primary focus of Pima County’s invasive plant management efforts, but a variety of other
invasive plant species are opportunistically monitored and treated, including giant reed (Arundo
donax), Sahara mustard (Brassica tournefortii), and fountaingrass (Cenchrus setaceus). In 2020,
Pima County staff, contractors, and volunteers mechanically removed or chemically treated
approximately 1,877 acres of buffelgrass and other invasive plant species on County preserve
lands. This represents an approximately 27% increase in area treated from the year prior. Pima
County staff also inventoried an additional 913 acres for the presence of invasive plants,
primarily at the County’s Sweetwater Preserve. This inventory information will be used to
target invasive species treatments in future years.
In partnership with other stakeholders, County staff helped organized, as well as participated in
two different educational workshops and field identification sessions highlighting the threat
that emerging stinket (Oncosiphon piluliferum) infestations pose in the Tucson area. The
emerging infestation west of I-10 in Tucson was mapped and treated, in collaboration with the
City of Tucson, the Native Plant Society, and others. Pima County also created and distributed
educational material about this noxious weed, which along with other materials, may be found
on the Southwest Vegetation Management Association’s webpage.
Coordinated by David Hall at University of Arizona, the efforts of state and federal partners to
remove invasive American bullfrog (Lithobates catesbeianus) and western mosquitofish
(Gambusia affinis) from the County’s Hospital Tank in 2019 continue to pay off, with no reinvasion of the site by either species in 2020. In fact, during 2020, Chiricahua leopard frogs
continued to breed in large numbers in this tank, and AZGFD released Gila topminnow into this
site in August of 2020. County staff also continue to monitor for the presence of bullfrogs at
various other County riparian habitats, and several colonizing bullfrogs were removed from both
Canoa Ranch pond, as well as at Cienega Creek Natural Preserve, with no reproduction occurring
at either site by this invasive species.
Habitat Restoration and Land Management Activities
Both the NRPR and the District departments have staff who are focused on habitat restoration
and land management activities, and this section highlights several projects that were initiated
or completed in 2020.
6.4.3.1 Trash Cleanup and Fence Removals
In 2020, County staff worked closely with the nonprofit Tucson Clean and Beautiful and many
volunteers to clean up trash and debris from the major watercourses in metro Tucson. These 11
projects cleaned up approximately 342 acres and leveraged approximately 1,200 hours of
volunteer support. These projects directly benefit covered aquatic species, such as the Gila
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topminnow, as well as engage and educate community members about the importance of
maintaining clean open spaces and wildlife habitat. District staff worked the Arizona
Conservation Corps to remove 1,648 linear feet of old fencing on open space property in the
Tanque Verde Creek area.
6.4.3.2 Wildlife Enhancement Projects
Staff continue to improve infrastructure across County owned and managed lands for wildlife
safety and access. Projects implemented in 2020 include capping or filling numerous open-top
pipes and permanently capping several open-top well casings. Small animals can climb into
these pipes looking for shelter or roost sites and are not able to escape. Two inoperable wildlife
drinkers were also repaired to provide critical access to water during the dry season.
Additionally, the bat gate and adjacent fencing at the Tucson Bat Mine were reconstructed to
improve safety for roosting bats and prevent visitors from entering the feature. Staff will
continue to implement similar projects which minimize the impact of County infrastructure on
covered species and their habitats in future years.
6.4.3.3 Erosion Control Projects
The District partnered with Watershed Management Group to implement an erosion control
and watershed stabilization project on the County’s Desert Willow open space property along
Agua Caliente Wash. This project involved re-contouring a portion of the property and installing
numerous erosion control features. New features include one rock dams and passive rainwater
harvesting basins for increasing stormwater infiltration, reducing erosion, and minimizing
sediment transport (Figure 17). This type of project protects both County owned floodplain
wildlife habitat and decreases the amount of sediment flow downstream in County owned
aquatic wildlife habitat.
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Figure 17. Installed erosion control feature at the Desert Willow open-space property.

6.4.3.4 Northern Altar Watershed Area Project
Initiated in 2016 in collaboration with the Altar Valley Conservation Alliance and the USFWS’s
Partners for Fish and Wildlife Program, Pima County’s Northern Altar Valley Watershed Area
(NAWA) project aims to restore native vegetation and hydrological function on abandoned
agricultural lands at King 98 Ranch. In 2020, efforts focused on management of invasive plant
species, and maintenance and repair of access roads. County staff continued to work with the
Arizona Conservation Corps and the Sonoran Desert Weedwackers (a volunteer group led by
Pima County NRPR) to remove invasive vegetation from the site, primarily Russian thistle
(Figure 18). County staff continue to educate law enforcement (including Border Patrol), via
direct communication and on-site signage, in an effort to minimize impacts to the area and
protect nearby archaeological areas. Additionally, staff work with nearby ranchers to prevent
trespass grazing. Restoration efforts have contributed to substantial improvements in native
vegetation species richness and cover, reduced erosion and dust, and increased on-site water
retention.
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Figure 18. Before (left) and after (right) removing Russian thistle along the water control berms at the
NAWA restoration site during 2020.

6.4.3.5 Aquatic Species Management Actions
Pima County NRPR completed renovations to the ponds at Agua Caliente Regional Park,
including restoring ponds 1 and 2. The County worked with USGS scientists and State partners
to test a new treatment (ammonium in combination with soda ash) to remove nonnative
invasive fish from pond 2, which successfully removed these invasive species without needing to
drain the pond. Additionally, small numbers of invasive mosquitofish occurring in the spring and
stream outflow were also treated and removed. Subsequent to these successful treatments and
renovations, AZGFD stocked Gila topminnow in both ponds, and pond 1 was used as a refugium
for Gila chub captured in Sabino Canyon during the Bighorn Fire. Furthermore, in additional
support of conservation and education, the County worked with AZGFD and USFWS to stock
endangered desert pupfish (not an MSCP-covered species) in pond 2, under a Safe Harbor
Agreement. Restoration efforts included planting various native plant species grown by the
County’s native plant nursery, including Arizona eryngo. Native fish will be monitored in these
ponds during summer of 2021.
During 2020, Pima County also completed a project to deepen and restore two ponds on the
old Wastewater grounds at Agua Nueva. The area will ultimately become part of Roger Road
Nodal Park, connected to the Chuck Huckelberry Loop trail. These ponds are supplied with
treated and cleaned wastewater, and outfitted with aerators. The County worked with AZGFD
to stock Gila topminnow in both ponds to further conservation measures under the MSCP, as
well as provide for mosquito control.
The District’s pond on the Historic Canoa Ranch continues to be managed as wildlife habitat,
and the pond has become a much-loved and oft-visited birdwatcher’s destination to appreciate
the high diversity of bird species. Furthermore, substantial efforts have been made to create a
cienega-like environment below the pond’s outfall, complete with native plants, including
Arizona eryngo, from the County’s plant nursery. The District continued to develop its U.S.
Army Corps of Engineers In-Lieu Fee Mitigation Program for disturbances to Waters of the
United States occurring under Section 404 of the Clean Water Act. During 2020, AZGFD
translocated endangered desert pupfish into the main pond, under a Safe Harbor Agreement,
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and Gila topminnow will be released into the pond at a later date, furthering conservation of
this species under the MSCP.
In early 2020, NRPR staff worked with an Arizona Conservation Corps crew to implement
habitat management recommendations offered by a local pond design expert. The goal was to
improve the habitat for aquatic species at the South pond at Catalina Regional Park. The pond
inlet was widened and substantial amounts of willow roots were removed, creating improved
pools that may provide frogs better access to warmer temperatures. Additionally, large
amounts of woody debris and litter were removed from the pond. Adjacent trees were
trimmed to remove ladder fuels in case of fire, and some of the woody debris was used to
create a large brush pile for wildlife. Two adult lowland leopard frogs and six Sonora mud
turtles were observed at the site during the restoration efforts. Neither species is well
represented on the northwest side of the Santa Catalina Mountains, highlighting the
importance of these sites. The District continues to monitor water quality at this site (dissolved
oxygen levels have improved in the pond since 2019, but are still compromised), and to manage
the area for native aquatic species. County staff also conducted some vegetation management
and alterations to the Central pond’s inlet pipe to improve aquatic habitat. Water-quality
monitoring showed improved dissolved oxygen levels at this site, which continue to be well
within the threshold to support fish (this site contains nonnative mosquitofish and lowland
leopard frogs).
Off-Highway Vehicle Management
Management of off-highway vehicle (OHV) traffic is a continuing issue. In 2020, District staff
completed an access control fencing project on the west side of the Santa Cruz River, along
Silverbell Road (Ina Preserve). The project, initiated in 2019 to protect potential mitigation
lands and cultural resources, involved installing a newer OHV resistant fence designed to utilize
two 3/8-inch steel cables in place of standard barbed or smooth wire (Figure 19). The
completion of this project has significantly reduced both OHV incursions and illegal dumping, as
well as the associated resource damage caused by these activities.
In total, the District completed 10 fence projects in 2020, installing 12,635 linear feet of new
OHV resistant fence and 5,013 linear feet of new wildlife-friendly fence (4-strand, top and
bottom strand smooth) at multiple open space properties in the Agua Verde, Agua Caliente
Wash, Lower Santa Cruz River, Pantano Wash, and Black Wash watersheds. Additionally,
signage to discourage OHV use was installed at open space properties situated along the upper
Agua Caliente Wash, Santa Cruz River, and Bear Canyon Wash.
NRPR staff also worked to prevent OHV incursions into other County properties including
Colossal Cave Mountain Park, Bar V Ranch, and Cienega Creek Natural Preserve, especially at
continually problematic access points.
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Figure 19. OHV-resistant fence installed along the Santa Cruz River on District property to prevent
illegal incursions. Note the two 3/8-inch steel cables and appropriately capped fence supports to
prevent any trapping of cavity-dwelling birds.

Water Rights Management on Potential Mitigation Land
Claims to surface water are being adjudicated in the San Pedro watershed. The Sands and the
Clyne ranches, both County-owned MSCP lands, are located at the very top of the Babocomari
watershed, a major tributary to the San Pedro River. In 2017 and 2018, the Special Master
(judge) accepted corrections proposed to the records for stockwatering claims. In 2019, the
Special Master approved the County and District’s remaining claims to surface water in the San
Pedro watershed.
Pima County will continue to protect its water rights at potential mitigation lands in the San
Pedro watershed through participation in the San Pedro Adjudication, and through appropriate
filings in the Gila Adjudication with ADWR and the Maricopa County Superior Court.
Adjudication of rights in the Santa Cruz Watershed has not yet begun.
Adaptive Management
No reported adaptive management actions.
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7

Monitoring

The Pima County Ecological Monitoring Program (PCEMP) is a key requirement of the MSCP and
while it officially began in 2016 at the time of permit issuance, many of the elements within this
program have long received some degree of monitoring or data collection as important parts of
Pima County’s Sonoran Desert Conservation Plan (SDCP). The PCEMP’s goals include
monitoring a variety of parameters that are covered by five basic themes-- species, habitat,
landscape pattern, threats, and climate. The MSCP is structured such that the many elements
covered by the PCEMP are rolled out in a phased approach. A primary focus during the first few
years includes completing first rounds of species monitoring, continuing with basic inventories
of County preserves, setting up long-term soils and vegetation monitoring plots (i.e., habitat
monitoring), and concentrating on water resources monitoring at springs and streams. At this
point the PCEMP has implemented the first rounds of required species level monitoring for all
species, with the exception of talussnails and talussnail habitat, which we have not yet started.
The 2020 report highlights the second round of scheduled species-level monitoring and the
implementation of several new efforts.
7.1 Property Inventories and Assessments
PCEMP staff continued property inventories and assessments in 2020 on potential mitigation
lands. During these property assessments, staff record incidental observations of species of
interest, threats, infrastructure issues, or other features of interest. Observations related to
threats or resource damage were passed along to the appropriate Pima County managing
department.
PCEMP staff performed 73 individual visits to 32 properties from January through December
2020 (Figure 20). Staff visited Cienega Creek Natural Preserve more than any other property
(N=17). A key feature of property inventories was the collection of observations on Covered
Species. Towards this end, staff made 593 separate observations, of which 221 (37%) were
Arizona Bell’s vireo, 96 (16%) were Abert’s towhee, 46 (8%) western yellow-billed cuckoo, and
45 (8%) were Swainson’s hawk (several observations consisted of large ‘kettles’ of this species
soaring over agricultural fields during migration) (Table 7). Staff made observations on 20 of
the 32 (63%) vertebrate and plant Covered Species. The Arizona Bell’s vireo, rufous-winged
sparrow, and Abert’s towhee were the species found at the greatest number of preserves
(Table 8; N=11, 10, 9).
Property Inventory and Assessment Highlights
•
•
•

The PCEMP’s first observation of an active Swainson’s hawk nest on County lands at
Sands Ranch.
Recently depredated Mexican opossum with young in pouch found in Cienega Creek
Natural Preserve; relatively few observations for this subspecies of Virginia opossum
occur here.
Staff confirmed presence of large lowland leopard frog population in a stock tank in the
Tanque Verde Creek watershed (an incidental observation on the Coronado National
Forest while en route to A7 Ranch – of note given that this species was thought to be
extirpated from the Tanque Verde Creek area).
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•

•

Staff coordinated the return, unharmed, of a desert tortoise originally marked on a Pima
County monitoring plot in 2018. In summer 2020 this individual was collected and
brought to the home of a misguided, but well-meaning member of the public after the
wandering tortoise was found on the grounds of the Starr Pass Resort adjacent to
Tucson Mountain Park. The concerned citizen was educated appropriately.
Staff received observation and photo of a Sonora mud turtle in Pond 1 at Agua Caliente
Park, the first observation in many years. Whether a natural colonizer or a release is not
known.
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Figure 20. Number of property site visits in 2020 by PCEMP staff. Visits made by other Pima County
staff are not reported here.
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Table 7. Number of observations of Covered Species in 2020 and since the Section 10 permit was
acquired in June 2016. For many species, the number of observations does not correspond to the
number of individuals; however, those data are recorded. For the Sonoran desert tortoise and
talussnail, the number of observations includes both live individuals and sign such as scat and
carcasses/empty shells. Chiricahua leopard frog, lowland leopard frog, fish, and bat reported numbers
represent the number of observations, rather than the number of individuals observed.
Number of
observations
in 2020
0
6
1
2
0
0
8
0
6
4*
11**
96
221
35
31
0
45
0
46
0
0
0
14
22
1***
2
0
0
11
0
32
1
14
609

Taxon Group
Plants

Species
Huachuca water umbel
Needle-spined pineapple cactus
Pima pineapple cactus
Tumamoc globeberry
Mammals
Merriam's mouse
Lesser long-nosed bat
Mexican long-tongued bat
California leaf-nosed bat
Townsend's big-eared bat
Western red bat*
Western yellow bat**
Birds
Abert's towhee
Arizona Bell's vireo
Cactus ferruginous pygmy owl
Rufous-winged sparrow
Southwestern willow flycatcher
Swainson's hawk
Western burrowing owl
Western yellow-billed cuckoo
Fishes
Desert sucker
Sonora sucker
Gila chub
Gila topminnow
Longfin dace
Reptiles
Desert box turtle***
Giant spotted whiptail
Groundsnake (valley form)
Northern Mexican gartersnake
Sonoran desert tortoise
Tucson shovel-nosed snake
Amphibians
Lowland leopard frog
Chiricahua leopard frog
Invertebrates Talussnail species
Total observations

Total number of
observations
since June 2016
0
598
618
58
0
0
31
3
25
4
11
239
639
61
344
0
91
1
106
0
0
8
33
129
3
32
0
0
707
0
246
95
904
4986

*Number of weeks that bats were detected acoustically (22 February – 15 March; 1-26 detections per week); See
Appendix 7
**Number of weeks that bats were detected acoustically (4 January – 15 March; 8-82 detections per week); See
Appendix 7
***Individual was observed east of A7 Ranch, outside of County preserves
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Mammals

Birds

Plants

Table 8. Covered Species and Pima County properties where each has been found since the Section 10
permit was acquired in June 2016. Properties where species were observed in 2020 are shown in
BOLD and new property records are shown in RED. Includes only those properties where live
individuals were found by either county staff or a partner organization working on a County preserve.
Species
Property
Species
Property
Western yellow
Needle-spined
A7 Ranch
Agua Caliente Regional Park
bat
pineapple cactus Bar V Ranch
Abert’s Towhee Bar V Ranch
Buehman Canyon
Bingham Cienega
Cienega Creek Natural
Preserve
Brawley Wash/Manville-Garcia
Cienega Corridor
Buehman Canyon
Colossal Cave Mountain Park
Cienega Corridor
Cienega Creek Natural
Empirita Ranch
Preserve
M Diamond Ranch
Colossal
Cave Mountain Park
Six Bar Ranch
FLAP
Pima pineapple
Bar V Ranch
Lords Ranch
cactus
Canoa Ranch
Los Morteros
Diablo Village Estates
M Diamond Ranch
Diamond Bell Ranch
MHPERP
Elephant Head Sec. 15 Mitigation
Rancho Fundoshi
lands
Rocking K
Marley Ranch
Tanque Verde Creek
Rancho Seco
Tortolita Mountain Park
Sopori Ranch
Tumamoc
Southeast Regional Park
West Branch Preserve
South Wilmot LLC
Arizona Bell’s
A7 Ranch
Tumamoc
Buckelew Properties
Vireo
Agua Caliente Regional Park
Globeberry
Painted Hills Preserve*
Agua Verde Creek
Morkis Property
Bar V Ranch
Mexican longA7 Ranch
Bingham Cienega
tongued bat
Buehman Canyon
Buehman Canyon
Cienega Creek Natural
Catalina Regional Park
Preserve
Cienega Creek Natural
Colossal Cave Mountain Park
Preserve
California leafRancho Seco
Clyne
Ranch
nosed bat
Tucson Mountain Park
Colossal Cave Mountain Park
Townsend’s big- Buehman Canyon
Empirita Ranch
eared bat
Cienega Creek Natural
FLAP
Preserve
La Cebadilla Cienega
Colossal Cave Mountain Park
Marley Ranch
Marley Ranch
M Diamond Ranch
M Diamond Ranch
MHPERP
Old Hayhook Ranch
Rancho Fundoshi
Oracle Ridge
Rancho Seco
Rancho Seco
Sands Ranch
Tucson Mountain Park
Six Bar Ranch
Western red bat Agua Caliente Regional Park
Sopori Ranch
Tanque Verde Creek
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Birds cont.
Swainson’s
hawk

39

Western
burrowing owl
Birds cont.

Rufous-winged
sparrow

Species

Western yellowbilled cuckoo

Gila chub
Longfin dace
Fish

Cactus
ferruginous
pygmy-owl

Property
Tortolita Mountain Park
Verdugo
West Branch Preserve
Diamond Bell Ranch
Lord’s Ranch
Marley Ranch
Old Hayhook Ranch
A7 Ranch
Agua Caliente Regional Park
Buckelew Properties
Cienega Creek Natural
Preserve
Colossal Cave Mountain Park
Canoa Ranch
Catalina Regional Park
Cienega Creek Natural
Preserve
Cienega Corridor
Colossal Cave Mountain Park
Diamond Bell Ranch
Elephant Head Sec. 15 Mitigation
Lands
FLAP
Kings 98 Ranch
La Cebadilla Cienega
Lords Ranch
M Diamond Ranch
Marley Ranch
Morkis Property
Old Hayhook Ranch
Rancho Seco
Rocking K
Sopori Ranch
Tucson Mountain Park
Tumamoc
Verdugo
West Branch Preserve
Bar V Ranch
Bingham Cienega
Buckelew Properties
Canoa Ranch
Cienega Creek Natural Preserve
Clyne Ranch
Empirita Ranch
La Cebadilla Cienega
Rancho Seco
Sands Ranch
Six Bar Ranch
Sopori Ranch

Gila topminnow
Desert box turtle
Giant spotted
whiptail

Sonoran desert
tortoise

Reptiles

Species

Property
Verdugo
Bingham Cienega
Bingham Cienega
Buehman Canyon
Cienega Creek Natural
Preserve
La Cebadilla Cienega
M Diamond Ranch
Tanque Verde Creek
Cienega Creek Natural Preserve
A7 Ranch
Buehman Canyon
Cienega Creek Natural
Preserve
Cienega Creek Natural
Preserve
M Diamond Ranch
Cienega Creek Natural Preserve
A7 Ranch
Buehman Canyon
Diamond Bell Ranch
Empirita Ranch
M Diamond Ranch
Rancho Fundoshi
Six Bar Ranch
Tanque Verde Creek
A7 Ranch
Agua Verde Creek Preserve
Bar V Ranch
Carpenter Ranch
Cienega Creek Natural
Preserve
Cienega Corridor
Cochie Canyon
Diamond Bell Ranch
FLAP
M Diamond Ranch
Marley Ranch
McKenzie Ranch
Morkis Property
La Cebadilla Cienega
Old Hayhook Ranch
Painted Hills Preserve
Rancho Seco
Segurson Donation
Six Bar Ranch
Sweetwater Preserve
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Amphibians

Lowland leopard
frog

Chiricahua
leopard frog

Property
Tucson Mountain Park
Tesoro Nueve Ranch
A7 Ranch
Bingham Cienega
Buehman Canyon
Catalina Regional Park
Cienega Creek Natural
Preserve
M Diamond Ranch
Oracle Ridge
Six Bar Ranch
Clyne Ranch
Sands Ranch

Species
Talussnail
species

Invertebrates

Species

Property
A7 Ranch
Buehman Canyon
Cienega Creek Natural Preserve
FLAP
Kidwell Donation
Los Morteros
Marley Ranch
M Diamond Ranch
Old Hayhook Ranch
Oracle Ridge
Rancho Fundoshi
Rancho Seco
Six Bar Ranch
Tortolita Mountain Park
Tucson Mountain Park

* denotes species observed directly adjacent to County properties.

7.2 Species Monitoring
The MSCP identified species-level monitoring elements for 15 of 44 covered species (see
Appendix Q of the MSCP). These species-specific monitoring commitments are staged at
particular time intervals (e.g., yellow-billed cuckoos are monitored every three years). Staff
implemented repeated (required) monitoring for western yellow-billed cuckoo, southwestern
willow flycatcher, and cactus ferruginous pygmy owl. Additionally, staff implemented a
concentrated effort to monitor known previously occupied bat habitat features in Cienega
Creek Natural Preserve and Colossal Cave Mountain Park in advance of the scheduled 2021 bat
monitoring. Lastly, staff and partners implemented a number of additional efforts related to
monitoring aquatic species and their habitats within Cienega Creek Natural Preserve. Short
narratives discussing each submitted element are included below, while additional information
containing full monitoring protocols and results can be found in respective appendices.
Required Monitoring – Completed Monitoring
7.2.1.1 Western yellow-billed cuckoo
County staff completed the second round of required western yellow-billed cuckoo (YBCU)
monitoring at Cienega Creek and Bingham Cienega Natural Preserves in summer 2020 utilizing
the USFWS-approved protocol (Halterman et al. 2015). Additionally, staff completed two
exploratory surveys at La Cebadilla Cienega along Tanque Verde Creek, Santa Catalina
Mountains, and one at Posta Quemada Canyon within Colossal Cave Mountain Park, Rincon
Mountains.
Cuckoos were detected at both Cienega Creek and Bingham Cienega during all survey periods
(Table 9, Cienega Creek reported as east and west transects). The maximum number of birds
detected at Cienega Creek was 12 (survey period 2A) and minimum was 1 (survey period 3). The
maximum number of birds detected at Bingham Cienega was 8 (survey period 2A) and
minimum was 2 (survey period 2B). Staff estimated four possible and one probable territory for
Cienega Creek and one possible and three probable territories at Bingham Cienega.
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The number of YBCU detected during the first two survey periods at both sites were
comparable to 2017 results; however, the detections at both sites drastically decreased as the
season progressed, with only one bird detected at Cienega Creek and three at Bingham Cienega
during the last survey period. We suspect that this was largely due to the exceptionally hot and
dry monsoon season (see section 1.6 Climate Monitoring), which may have led to birds either
not nesting, or failed nest attempts part way through the breeding season. The extent of
surface water present within Cienega Creek Natural Preserve in June was one of the lowest
recorded since quarterly wet-dry mapping began in 1984, and this extent substantially
decreased by September 2020, a period when surface flow has generally increased due to
monsoonal precipitation in other years. Additionally, staff observed that the normally humid
riparian areas (as well as adjacent vegetation outside of the ribbon of cottonwood, willow, and
ash along the main channel) were substantially drier than in recent years, and qualitatively it
seemed that the presence of large insects and other cuckoo prey items was reduced as
compared to 2017. 2020 was the second below-average monsoon season in a row, despite at or
above average recent winter precipitation.
Despite the reduced number of detections during the latter half of the monitoring season, the
number of estimated occupied territories at Bingham Cienega was similar to 2017, with only
one fewer possible territory. However, Cienega Creek showed a significant reduction in
estimated territories, with 4 possible and 1 probable territory (5 total) in 2020 as compared to 1
confirmed, 6 probable, and 6 possible territories (13 total) in 2017. Though Bingham Cienega is
a much drier site, it is located along the intermittent San Pedro River with mesquite bosque and
mesic riparian woodland habitat well known to harbor breeding and migrant YBCU; this
position may mean that larger numbers of cuckoos move through this corridor, relative to
Cienega Creek which is a smaller and more isolated stretch of habitat (i.e., Cienega Creek is
probably not along a major migratory corridor). Cuckoos routinely forage in plant communities
outside of, but adjacent to more typically habited mesic riparian woodland, and may use cues
from the phenology of these nearby plant communities (e.g. as an index of arthropod
availability) to gauge whether to initiate nesting in a particular area (Wallace et al. 2013). It is
possible that adjacent plant communities and associated arthropods at Bingham Cienega were
more favorable to breeding cuckoos, relative to adjacent vegetation at Cienega Creek.
The exploratory surveys at La Cebadilla Cienega and Posta Quemada Canyon were conducted
only during survey periods 1 and 3 respectively (Table 9). Two YBCU were detected at La
Cebadilla during the first survey period, but no birds were detected at either site during the
third survey period. The La Cebadilla detections are not surprising as the County received a
photograph of a cuckoo sitting on a nest on this property from a partner in 2019. Because these
sites were not surveyed during all required survey periods, staff cannot estimate territories
(though the second survey at La Cebadilla did not detect any cuckoos). Additional exploratory
surveys may be implemented across County conservation lands as time and resources allows.
A full report of 2020 YBCU monitoring results is included in Appendix 8.
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Table 9. 2020 survey results for Pima County western yellow-billed cuckoo monitoring.
Site

Cienega Creek Natural
Preserve - West
Cienega Creek Natural
Preserve - East
Bingham Cienega
Natural Preserve
Posta Quemada Canyon
La Cebadilla Cienega

Transect
distance
(km)

6.7
5.3
2.1
1
0.4

Survey
Survey
Survey
Period 1
Period 2
Period 3
June 15 - 30
July 1 – 31
August 1 - 15
YBCU
YBCU
YBCU
detections
detections
detections
Full protocol sites
5 (survey 2a)
4
0
0 (survey 2b)
7 (survey 2a)
5
1
2 (survey 2b)
8 (survey 2a)
6
3
2 (survey 2b)
Exploratory survey sites
N/A
N/A
0
2
N/A
0

Possible
Territories
(PO)
Number of
territories

Probable
Territories
(PR)
Number of
territories

2

0

2

1

1

3

0
0

0
0

7.2.1.2 Southwestern willow flycatcher
County staff completed the second round of required southwestern willow flycatcher (SWFL)
monitoring at Cienega Creek Natural Preserve in summer 2020 utilizing the USFWS approved
protocol (Sogge et al. 2010). USFWS allowed the County to stop monitoring for SWFL at
Bingham Cienega after the 2017 survey season indicated a lack of suitable habitat there. The
County agreed to reassess the SWFL habitat quality Bingham Cienega every three years, and to
restart surveys if suitable conditions were to return.
No SWFL were detected at either Cienega Creek or the two exploratory sites during the 2020
season (Table 10). Staff revisited Bingham Cienega for scheduled YBCU monitoring and
determined that suitable habitat conditions for flycatcher had not returned to that site. In fact,
there is evidence of further drying and cottonwood mortality near the bank of the San Pedro
River, suggesting that conditions are further deteriorating.
Staff additionally implemented two exploratory surveys along the lower Santa Cruz River, at the
Cañada del Oro confluence and at Avra Valley Rd, where both perennial water and potentially
suitable habitat structure exist (though in very limited extent and not of high quality). One of
these surveys supports planned habitat restoration work and invasive species management that
Pima County Regional Flood Control District (the District) has planned in partnership with the
Tucson Audubon Society (i.e., informing pre-project assessment needs).
A full report of 2020 SWFL monitoring results is included in Appendix 9.
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Table 10. 2020 survey results for Pima County southwestern willow flycatcher monitoring.
Site

Del Lago /
Diversion Dam
3 Bridges
Horseshoe Bend
Pantano Townsite
Canada del Oro
Avra Valley Rd

Survey Period 1
Survey Period 2
May 15 - 31
June 1 - 24
Area length (km) SWFL Area length (km) SWFL
Survey time (h)
#
Survey time (h)
#
Cienega Creek Natural Preserve – Full Surveys
1.1 km; 0.7 h

0

1.1 km; 0.9 h

Survey Period 3
June 25 – July 17
Area length (km) SWFL
Survey time (h)
#

0

1.1 km; 0.9 h

0

1.5 km; 1.3 h
0
1.5 km; 1.0 h
0
1.6 km; 1.6 h
0
1.6 km; 1.6 h
0
1.8 km; 1.1 h
0
1.8 km; 1.4 h
0
Santa Cruz River – Exploratory Surveys
N/A
0.54 km; 1.4 h
0
N/A
0.2 km; 0.5 h
0

1.5 km; 1.2 h
1.6 km; 1.3 h
1.8 km; 1.7 h

0
0
0

N/A
N/A

-

7.2.1.3 Cactus ferruginous pygmy owl
Pima County completed the second round of required monitoring for cactus ferruginous
pygmy-owl (CFPO, Figure 21) in 2020 in partnership with Dr. Aaron Flesch at the University of
Arizona’s Tumamoc Hill Desert Laboratory. This effort was planned in collaboration with USFWS
and AZGFD, and supported the USFWS’s ongoing species status assessment (SSA). Two rounds
of monitoring were completed, in spring (April-May) and fall (Sept-Oct), to both assess
continued occupancy of previously identified territories and survey new transects to determine
additional occupied territories. Preliminary monitoring results are included below, and a final
monitoring report will be included with the 2021 annual report.
Pima County conservation lands contain broad areas of potentially suitable CFPO habitat that
have not been inventoried yet. Consequently, the 2020 monitoring effort was a combination of
re-surveying transects established in 2017 as well as monitoring new transects through
potential CFPO habitat as informed by Dr. Flesch’s habitat model and strategic field
assessments of key habitat features such as large cavity-bearing saguaros and mesquite
woodland. We re-surveyed 7 of the 11 transects (based on higher quality habitat and known
occupancy—where known or suspected territories occurred along dropped transects, we
converted these to ‘territory checks’) that we surveyed in 2017 and set up 6 new transects.
Furthermore, we performed targeted monitoring of all of the owl territories documented in
2017 that were not along the 7 re-surveyed transects.
We found 27 occupied CFPO territories on or within 800 m of County lands during Spring 2020.
Relative to spring 2017, 14 of the 21 territories found during that year were still occupied (67%
occupancy). Nest searches were done at about half of the territories, yielding 10 nests (all in
saguaro cavities). In fall of 2020, all of the occupied spring territories continued to be occupied
(with the exception of one), and four new territories were also found. Male and female CFPO
were detected on multiple fall territories, yielding an estimate of 35 individual owls
documented in the fall. This monitoring effort resulted in the location of 17 previously
unknown CFPO territories.
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Figure 21. Cactus ferruginous pygmy-owl inside a saguaro nest cavity observed during 2020
monitoring efforts (photo credit Aaron Flesch, University of Arizona).
7.2.1.4 Bats
The second round of required bat monitoring was scheduled for 2021; however, in 2019,
County staff proposed implementing a concentrated effort to monitor known occupied bat
habitat features on properties within the planning area for the Cienega Corridor Management
Plan (published concurrent with this report) in 2020. Known habitat features include: hard rock
cave and mine features at Colossal Cave Mountain Park; and soil piping (both stabilized and
ephemeral, Figure 22) at Cienega Creek Natural Preserve. This effort allowed County staff to
acquire baseline data for the occupancy of bat species and status of their habitat features
within the planning area (Appendix 10). These features were last rigorously monitored in 1996
(Carter and Peachey 1996), with only sporadic incidental staff visitation since then.
Staff visited all sites in June of 2020. All sites within each preserve were visited on a single day
to minimize the potential to double-count bats that move between features. We observed a
total of 24 Mexican long-tongued bat (Choeronycteris mexicana, CHME) distributed among
seven soil piping cavity roost sites in Cienega Creek Natural Preserve and one rock crevice at
Colossal Cave Mountain Park (one individual). We also observed approximately 102 Townsend's
big-eared bats (Corynorhinus townsendii, COTO) in three different soil piping cavity roost sites
in Cienega Creek Natural Preserve. Two sites held individually roosting COTO, likely males, and
one site held a large cluster of ~100 tightly packed COTO that was probably a maternity roost.
Monitoring results for the 2020 site visits are summarized below, including the type of feature,
species and number of bats detected, and notes on the current condition; however, due to the
sensitive nature of monitored features, feature aliases are used and locations are not included
(Table 11).
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Table 11. Summary results for 2020 site visits of known bat habitat features in Cienega Creek Natural
Preserve and Colossal Cave Mountain Park. Feature aliases are used due to the sensitive site nature.
Feature Alias
Cienega – 1
Cienega – 2
Cienega – 3

Cienega – 4
Cienega – 5
Cienega – 6
Cienega – 7
Cienega – 8
Cienega – 9
Cienega – 10
Cienega – 11
Cienega – 12
Cienega – 13
Colossal – 1
Colossal – 2
Colossal – 3
Colossal – 4
Colossal – 5

Feature Type

Species and # Bats
Feature Condition Notes
Detected
Cienega Creek Natural Preserve
Natural Soil Piping
1 CHME,
Entrance slightly more collapsed and eroded than last
Cave
> 100 COTO (likely observed last. In general, feature in good condition.
maternity roost)
Stabilized Soil Piping
2 CHME
Stabilizing features all in good condition, new small
Feature
eroded patch in roof that could possibly use patching in
future.
Constructed Soil Cave
1 COTO
Entrance smaller than previous, likely due to sediment
Feature
deposition, could be enlarged slightly. Several small
holes on sides where light was seen entering the
feature.
Constructed Soil Cave
1 CHME
Feature constructed in 2010. Reinforced walls and roof
Feature
holding up well, no change to two openings.
Natural Soil Piping
None
Feature is stable: No signs of excessive erosion or other
Cave
management needs at this site.
Natural Soil Piping
None
Site is slowly eroding and becoming less suitable for
Cave
bats, still useable but not an ideal site.
Natural Soil Piping
2 CHME
Site is stable, no erosion evident.
Cave
Natural Soil Piping
1 CHME
Light evident in back of feature, suggesting some minor
Cave
erosion, otherwise stable.
Natural Soil Piping
4 CHME,
Site is stable.
Arch
1 COTO
Natural Soil Piping
None
Roosting features no longer present in ceiling, no recent
Arch
evidence of bats. Site should not be included in future
monitoring efforts.
Natural Soil Piping
None
No recent evidence of bats. Site should not be included
Arch
in future monitoring efforts.
Natural Soil Piping
7 CHME
Minor erosion in back of right tunnel, otherwise feature
Feature
in stable condition.
Stabilized Soil Piping
2 CHME
Sinkhole north of eastern opening identified in 2018.
Cave
Stabilizing features in good condition.
Colossal Cave Mountain Park
Natural limestone
1 CHME
No recent disturbance evident.
slot cave
Natural limestone
None
No disturbance evident, nearby active beehive.
cave
Natural limestone
None
No disturbance evident and no recent evidence of bat
slot cave
use.
Natural limestone
None
No disturbance evident and no recent evidence of bat
outcrop
use. Active beehive nearby.
Natural limestone
None
Staff reported many bats present two days prior to
cave, gated access
survey.
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Figure 22. Entrance to and inside view of a stabilized soil piping cave within Cienega Creek Natural
Preserve.

7.2.1.5 Native Fish
County staff were involved in fish monitoring at several locations in 2020. Pima County
continues to be a partner with the Sonoran Institute’s annual fall fish surveys in the effluentderived portions of the middle Santa Cruz River in the Tucson area. Importantly, these efforts
confirmed that Gila topminnow continue to occupy this part of the middle Santa Cruz River,
despite the presence of the invasive and competing mosquitofish. In 2020, Gila topminnow
were confirmed at their furthest downstream location in the middle Santa Cruz, just
downstream of Cortaro Road.
Pima County assisted fish biologists contracted by the Bureau of Reclamation to monitor for
invasive species in the Cienega Creek Natural Preserve, during September 2020. Seining survey
transects yielded large numbers of Gila topminnow and longfin dace, and found no nonnative
species (See section 1.5.1.2). Baited hoop nets set in deep pools did not yield any Gila chub,
however. By August 2020, the dismal monsoon season and high heat had eliminated or
drastically reduced the pool habitat where Gila chub had occurred in past years in the Preserve,
and combined with the negative trapping results, it is likely that this fish species is currently
extirpated from Cienega Creek Natural Preserve. Although the habitat was obviously
deteriorated in 2020, the exacting timing of the loss of chub is not known and could have
happened as early as 2018-2019. Another possible casualty of the heat and drought of 2020
was the loss of a small population of longfin dace in Bullock Canyon, a tributary to the much
larger Buehman Canyon. Dace have never been able to access more extensive aquatic habitats
above a concrete dam in Bullock, and in 2020 the pool below the dam dried, eliminating the
dace. There may also be other factors that may have influenced the loss of dace here, since in
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June 2020 a small amount of water remained, and dace had already seemingly disappeared.
Longfin dace continue to occur downstream in Buehman Canyon, and could potentially
recolonize Bullock Canyon given the right conditions of heavy surface water flow.
During 2020, Pima County and the District continued to partner with the USFWS and AZGFD’s
native fish program to establish additional populations of Gila topminnow at sites identified
within the County’s MSCP and Aquatic Species Management Plan. Partners translocated
topminnow to five ponds at three different sites (Roger Road Nodal Park, Agua Caliente Park,
and Hospital Tank, Clyne Ranch), where early indications are that the stocked topminnow are
thriving.
Also during 2020, Pima County and the District finalized with the USFWS and AZGFD a
Certificate of Inclusion under the Safe Harbor Agreement (SHA) for Desert pupfish. Though it is
not an MSCP-covered species, participation in the pupfish SHA furthers important aquatic
conservation and education goals concerning this endangered fish. Under this SHA, AZGFD
stocked pupfish into ponds at two sites, Agua Caliente Park and Historic Canoa Ranch.
The recent Bighorn Fire that impacted much of the Santa Catalina Mountains in the summer of
2020, including much of Sabino Canyon’s watershed, meant that genetically valuable Gila chub
occurring in Sabino Canyon (Coronado National Forest, USFS) were, and continue to be,
potentially at risk if heavy rains wash ash and other debris down into their stream habitat (the
relatively poor monsoon during 2020 means that there were few heavy rains subsequent to the
fire). In a proactive move to establish offsite ‘assurance populations’ a targeted multi-agency
fish salvage effort moved Gila chub into several different off-site locations, including Pond 1 at
Agua Caliente Park (as well as other non-Pima County sites: the pond at the International
Wildlife Museum, the Arizona Sonora Desert Museum, and the University of Arizona). Four
hundred and twenty-one chub were stocked into the pond at Agua Caliente Park, followed soon
after by an additional ~100 that were held briefly at the University of Arizona. We anticipate
that AZGFD will monitor the status of these chub during the summer of 2021. A separate effort
took place to salvage lowland leopard frogs from populations on the east side of the Santa
Catalina Mountains in anticipation of post-fire impacts (Appendix 11).
In June of 2019, Pima County partnered with AZGFD, USFWS, and Friends of Tucson’s Birthplace
to release 500 Gila topminnow into a mock reproduction of an irrigation canal (or acequia) at
Mission Garden. County staff returned in June 2020 to implement required monitoring utilizing
AZGFD methods and equipment. Staff set 16 metal minnow traps baited with dog food into the
acequia, with four traps set per acequia segment (A-D). Traps were in the water between 93
and 120 minutes, with the number of topminnow caught per trap between 18 to 205 (Table 12,
Figure 23). In total, 1302 topminnow were captured with an average catch per unit effort of
45.73 topminnow per hour for each trap. Results indicate that the topminnow population
within the acequia is thriving.
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Table 12. Gila topminnow trapping results for the Mission Garden acequia in June 2020. Letters in the
trap name indicate the segment of the acequia each trap was placed in, with A-D running upstream to
downstream.
Trap

Set Time

Pull Time

Total Time (h)

A1
A2
A3
A4
B1
B2
B3
B4
C1
C2
C3
C4
D1
D2
D3
D4

8:50
8:52
8:53
8:53
8:54
8:55
8:55
8:56
8:58
8:58
9:01
9:02
9:04
9:04
9:05
9:06

10:23
10:28
10:30
10:31
10:34
10:36
10:37
10:40
10:43
10:47
10:49
10:54
10:57
11:00
11:02
11:06

1.55
1.60
1.62
1.63
1.67
1.68
1.70
1.73
1.75
1.82
1.70
1.87
1.88
1.93
1.95
2.00
Total: 28.08

Number Caught
68
42
55
18
86
38
53
50
83
127
185
101
75
40
76
205
Total: 1302

Catch per Unit Effort
(# fish / hour)
43.87
26.25
34.02
11.02
51.60
22.57
31.18
28.85
47.43
69.91
108.82
54.11
39.82
20.69
38.97
102.50
Average: 45.73

Figure 23. Minnow traps placed in the acequia with Gila topminnow swimming in the foreground.
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Additionally, collaboration with the County’s native plant nursery and the Desert Botanical
Garden in Phoenix also led to planting four clumps of endangered Huachuca water umbel
(clone D) in the riparian margins of the acequia in June 2019. All four plants are still alive as of
June 2020, and two of the four are thriving in portions of the canal with more shade and less
direct competition from other aquatic plants (Figure 24). Additionally, native species such as
Sonoran Desert toads have successfully reproduced in the canal and several tadpoles were
trapped during monitoring efforts. Other native species such as checkered gartersnakes have
been observed foraging in the canal, and presumably feeding on toads and topminnow.
Monitoring the status of the topminnow and umbel, as well as for the presence and subsequent
management of nonnative species such as bullfrogs, will be a regular need moving forward.

Figure 24. One of four clumps of Huachuca water umbel planted in the Mission Garden acequia
viewed during planting in June 2019 (Dennis Caldwell, site designer, pictured), and again during
topminnow monitoring in June 2020.

Required Monitoring – Data Acquisition and Monitoring Plan Development
7.2.2.1 Pima Pineapple Cactus
In 2017, PCEMP staff collaborated with Dr. Aaron Flesch (University of Arizona) to determine if
distance sampling was a suitable method to monitor Pima Pineapple Cactus (PPC) populations
(see 2017 MSCP Annual Report). In September 2019, an updated version of that manuscript
was accepted and published in the journal Plant Ecology (Flesch et al. 2019). In 2018, USFWS
staff approved Pima County’s request to complete inventories of PPC populations on County
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preserve lands through 2019 (S. Richardson, personal communication, 29 January 2018) and
delay implementation of the PPC monitoring protocol until 2022.
In 2020, PCEMP had plans to search additional properties within PPC habitat to identify
moderate- to high-density populations that could be utilized for distance sampling plots.
Unfortunately, restrictions on fieldwork due to COVID-19 meant that this effort was largely
canceled. Only one incidental PPC was detected in 2020; however, staff have identified several
more areas on the County’s Sopori Ranch and Rancho Seco properties that need to be surveyed
in 2021 prior to finalizing prospective distance sampling plot locations. This work has already
begun as of January 2021.
Species Monitoring Not Required
7.2.3.1 Talussnails
During 2020, County staff assisted AZGFD invertebrate biologist Jeff Sorensen in surveying for
talussnails on one County property (Figure 25), the Oracle Ridge property on the northeast side
of the Santa Catalina Mountains. Although the Bighorn Fire did burn portions of the Oracle
Ridge property, including within small portions of Geesaman Wash, snail habitat within
Geesaman Wash was largely unburned. PCEMP did not survey portions of this property on the
south facing side of Alder Canyon, where many talussnail shells have been found in the past,
and which likely burned in the Bighorn Fire. During both surveys, we located empty talussnail
shells, as well as several live snails (see Figure 25 for a picture of two mature talussnails
estivating in Geesaman Wash on the Oracle Ridge property). The presence of empty talussnail
shells may confirm presence of talussnails, but it remains important to collect and voucher live
snails (Figure 26) to be able to understand finer detail on the specific species of talussnail, since
it is through examination of the soft tissues and genetic analyses that these terrestrial snails are
differentiated.
County staff continued to assist University of Arizona’s Drs. Aaron Flesch and Hans-Werner
Herrmann on their AZGFD-funded project seeking to better understand the distribution of
talussnails, including the Sonoran talussnail. Many specimens included in this study were
collected from sites across County lands (in 2020 and previous years), including the
aforementioned Oracle Ridge property, as well as Tortolita Mountain Park, Los Morteros,
Tucson Mountain Park, Morkis, Tesoro Nueve Ranch, M Diamond Ranch, Marley Ranch,
Hayhook, and Kidwell. One result that has come out of this analysis is that talussnails from the
north (Los Morteros) and south parts of the Tucson Mountains are distinct species. This project
is still ongoing, with additional specimens slated to be analyzed in the coming year. These
results will help inform the selection of talussnail sites that will be monitored by PCEMP, and
assessment of threats to species. In combination with the other specimens analyzed in the
study, the talussnail samples from County lands are contributing significantly to improving
knowledge of talussnail species and their distributions in southern Arizona.
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Figure 25. Pima County biologist Amanda Webb and AZGFD invertebrate biologist Jeff Sorensen
(background) record data for talussnail observations on Pima County property Oracle Ridge (left). Two
estivating mature talussnails found underneath a rock on the County’s Oracle Ridge property. Based
on collection location, these snails are likely in the Sonorella sabinoensis species complex (right).

Figure 26. One of the two pictured estivating talussnails, after it was ‘awoken’, shown in an active
state.
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7.2.3.2 Pima County Native Plant Nursery – covered plant species propagation
In addition to growing and supplying native plants for a variety of County projects, Pima
County’s Native Plant Nursery works with a variety of plant species of conservation concern,
including four species covered under the MSCP – Tumamoc globeberry, Huachuca water umbel,
needle-spined pineapple cactus, and Pima pineapple cactus (Table 13). The Nursery also
propagates the Arizona eryngo, a species of conservation concern not covered by the MSCP.
Huachuca water umbel. Genetic diversity within umbel populations tends to be very low, and
clonal growth (rather than sexual reproduction) may be important in maintaining these
populations. However, there are genetic differences between umbel populations, especially
those populations that currently or in the recent past maintained connectivity (i.e., in the same
watershed). Various genotypes or ‘clones’ found in different portions of the species’
distribution are grown in greenhouse settings for research, education, and as source material
for relevant restoration actions. The most common of these is clone A. The Native Plant
Nursery has been growing clone A sourced from plugs given to the Nursery by the Arizona
Sonora Desert Museum. The original stock was collected in 1993 near Sonoita, AZ. In 2020,
Pima County partnered with the BLM and the USFWS to collect 20 plugs of umbel from Las
Cienegas National Conservation Area (upper Cienega Creek), which are clone D (Figure 27,
Appendix 12).

Figure 27. Plug of HWU removed and shown before potting. Above ground parts are still green,
though they are not turgid and starting to senesce due to a recent frost.
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Clone D is not represented in any known greenhouse population, and the Nursery’s
propagation of this clone fills a valuable role in that it provides a source of this clone for
partners who may wish to outplant this particular clone on suitable projects. Umbel rarely
flowers in greenhouse situations (Nursery staff have never seen it flower and have grown it
over several seasons.), but it reproduces vegetatively very quickly. During 2021, Pima County
will consider outplanting and monitoring clone D plugs in suitable locations with Cienega Creek
Natural Preserve, where the species has apparently been extirpated.
Pima pineapple cactus. The Nursery is maintaining 64 PPC that were grown from seed (planted
in May 2017) collected from Pima County lands. In July 2020, four of these seed-grown PPC
flowered, resulting in 11 flowers (Figure 28). At least one fruit developed on an individual
subsequent to cross-pollination with a paintbrush. Time and resources permitting, in the future
staff may work with partners to transplant PPC into appropriate areas on Pima County lands.
Efforts such as these, coupled with post-planting monitoring could contribute to a better
understanding of how to transplant this species successfully.

Figure 28. Three-year-old (planted in May 2017), seed grown PPC at the Native Plant Nursery bloom
on July 28, 2020 (photo by Andrew Hatch, Native Plant Nursery).
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Arizona eryngo. Nursery staff worked with the BLM and other partners to grow out over 100
Arizona eryngo from seed collected at La Cebadilla cienega, for outplanting at BLM’s Las
Cienegas National Conservation Area (see Figure 29). These plants will be opportunistically
monitored by BLM and others, though the unusually dry monsoon may result in some droughtrelated attrition. During 2020, eryngo grown at the Nursery were planted at three County
properties (Agua Caliente Regional Park, Canoa Ranch, and Brandi Fenton Memorial Park). The
nursery continues to grow this species, and has about 100 potted mature and immature plants
growing.

Figure 29. Arizona Eryngo seedlings in the nursery greenhouse and plants ready for transport to the
BLM restoration site (photos by Andrew Hatch, Native Plant Nursery).

Tumamoc Globeberry. The Nursery has 18 mature vines that were grown from seed from local
plant grower Miles Anderson. These plants reportedly originated from seed originally from the
Avra Valley, on the west side of the Tucson Mountains (F. Reichenbacher, personal
communication). The Nursery also has 11 young vines that were planted in June 2020 from
seeds collected from a small cluster of globeberry vines growing near Anklam Road, on the east
side of the Tucson Mountains. Seeds and plants grown by Miles Anderson are overrepresented in the available nursery-grown globeberries, which makes these geographically
(and likely genetically) distinct plants especially valuable. In 2020, several of these Anklam
Road plants were given to globeberry expert Frank Reichenbacher to use in reproductive
ecology studies targeting this plant species.
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Table 13. Plants covered by the Multi-Species Conservation Plan that the Pima County Native Plant
Nursery is growing, as well as additional species of conservation interest. “Number” is the number in
stock as of fall 2020.
Species

Number

Notes

Pima pineapple cactus

67

Needle-spined pineapple cactus

27

Nichol’s Turk’s head cactus
Arizona claret cup cactus

6
72

Huachuca water umbel

44

Tumamoc globeberry

29

Arizona eryngo

~100

Various pot sizes, some doing better than others. One
fruit developed after hand pollination of 11 flowers
that opened on 4 cacti in July 2020. 64 are seed grown
from Pima County lands.
All are seedlings, with the largest about 1” tall. Seed
from the Arizona Sonora Desert Museum.
Three mature plants and 3 juveniles
Unknown if these are the listed form. Have been at
the nursery many years. Need a flower to determine
what form they are.
Plants in 1 gal pots; 24 are clone A and 20 are clone D
from Las Cienegas NCA. Only known greenhouse
population of clone D.
11 young plants from Anklam Road population and 18
mature vines from seed sourced from Miles Anderson
(from Avra Valley).
Potted mature and immature plants

7.3 Habitat Monitoring
The MSCP identified several habitat elements suited for long-term monitoring: vegetation and
soils, surface and groundwater resources, caves and mines, and talus deposits. These elements
represent many of the habitats utilized by MSCP covered species. Understanding how these
habitat resources change over the lifetime of the MSCP may help explain species populations
trends observed over the 30-year term of the permit and may also be an index for the status of
other species which the County does not have explicit monitoring efforts.
Long-term Vegetation and Soils Monitoring Plots
In 2020, the County continued its collaboration with the National Park Service’s (NPS) Sonoran
Desert Network (SODN) Inventory and Monitoring Program and Tucson Audubon Society (TAS)
to establish 17 new long-term vegetation and soils monitoring plots (Figure 30). This adds to the
65 plots that were completed from 2017 through 2019 for a total of 82 and allows the County
to remain slightly ahead of its targeted plan to set up 20 monitoring plots per year for the first
five years (continued monitoring will proceed similarly, and subsequent to the 2021 monitoring
season, we will have completed the first round of monitoring with each plot visited once during
the first five-year period). Soil samples collected during the 2020 season have not yet been
analyzed.
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Figure 30. Completed vegetation and soils monitoring plots in partnership with the National Park
Service, Sonoran Desert Inventory and Monitoring Network and the Tucson Audubon Society, 20172020.
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Rangeland Monitoring
County Range Management program staff continued annual rangeland monitoring efforts to
track long-term ecological trends and conditions of County ranch lands. These efforts involve
repeatedly monitoring vegetation and soils composition and structure and assessing rangeland
health at the scale of ecological sites. In 2020, staff monitored 14 of 54 permanent long-term
monitoring sites across the 15 working ranches. Transects at these key areas are reread every
two to five years to monitor trend and condition, with rangeland health assessments performed
every 10 years.

Figure 31. Pre- and post-fire images for a long-term range monitoring transect on A7 Ranch. The first
image (top left) was taken in November 2013 and the second (top right) was taken after the Bighorn
Fire in November 2020. The graph (bottom) indicates the proportion of plots classified at each burn
level.

Three of these monitoring sites (two on A7 Ranch and one on Six Bar Ranch) were burned in the
Bighorn Fire. Subsequently, post-fire assessments were conducted at these three sites as the
County had repeated pre-fire vegetation structure and composition data which to compare.
The level of direct fire impacts (from unburned to heavily burned) to vegetation and soil
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substrate was measured at 100 plots per site using a burn severity coding matrix for grasslands
and shrublands borrowed from the 2003 Fire Monitoring Handbook by the National Park
Service (https://www.nps.gov/orgs/1965/upload/fire-effects-monitoring-handbook.pdf). The
data were summarized for each site (Appendix 13). Monitoring site T14 on A7 Ranch (shown in
Figure 31) had the highest burn severity of the three sites, while the other two were more
moderate- to low-severity burns. Collecting burn severity data at established monitoring sites
will allow for comparisons of vegetation change trajectories at burned and similar/nearby
unburned sites, and burned sites of different burn severities. Qualitatively, comparisons of site
conditions with fire regimes and plant responses to fire as described in ecological site
descriptions can also be used to inform range management. Burn severity ratings will be used
to interpret the results ongoing vegetation and soils monitoring at range monitoring sites.
Water Resources
7.3.3.1 Perennial Streams
PCEMP staff monitor the extent of surface water available in the perennial and intermittent
stream systems on County conservation lands either annually or quarterly (in the case of
Cienega Creek in Cienega Creek Natural Preserve, led by Pima Association of Governments). For
those streams monitored annually, this effort typically occurs pre-monsoon, in early June,
which represents the driest time of year.
Calendar year 2020 saw the driest year on record and second driest monsoon season on record
for eastern Pima County (see section 5.6 Climate Monitoring for further discussion). This
exceptional drought year comes within a longer, multi-decadal mega-drought, forecasting a
future of reduced precipitation and surface water availability. June (pre-monsoon) wet-dry
mapping efforts of County streams showed relatively low flow lengths that were within the
previously observed range. However, post-monsoon (September) mapping of Cienega Creek
resulted in the lowest length of flow recorded since monitoring began in the mid-1980s, just 1.1
km (0.683 mi). The length of flow increased to 1.38 km (0.86 mi) during the December walk
through; however, the below average precipitation so far this winter does not suggest a quick
rebound in surface water availability. Additionally, an incidental visit to Bullock Canyon in July
indicated that some perennial pools had dried, confirming the loss of longfin dace in that reach
(see Section 7.2.1.5 for a full discussion; dace were likely lost before all of the water
disappeared). Forecasted future drought conditions, and the subsequent decrease in surface
water availability will reduce habitat for aquatic covered species and access to water for
terrestrial covered species. Continuing to monitor these systems will be essential to determine
if management will be required to mitigate future impacts.
7.3.3.2 Shallow Groundwater
In 2019, the District further expanded its network of groundwater monitoring sites by installing
piezometers in wells in Buehman and Edgar Canyons within the San Pedro River watershed.
These represent the first piezometers that the County has installed on conservation properties
within this watershed, with the goal of linking annual surface water monitoring data to shallow
groundwater levels. Groundwater data were downloaded from loggers in January 2021 and are
displayed below (Figure 32), showing the fluctuations in groundwater levels over the prior 18
months. The Buehman well is of unique value as it is located approximately 20 meters from the
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Figure 32. Depth-to-groundwater monitoring data for Buehman and Edgar Canyon piezometers from
7/25/2019 to 1/28/2021.

intermittent stream in Buehman Canyon and is dug into the streambed alluvium. This allows
piezometer data to be correlated with surface water in Buehman Canyon to determine when
the stream is flowing or dry. The stream at this point in the channel was only flowing from late
November 2019 to late May 2020, before being dry again until January 1, 2021. Tracking
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streamflow via this well will help the County further understand the intermittency of our
surface water resources.
7.4 Landscape Pattern Monitoring
Landscape pattern monitoring includes assessing changes in elements such as land-cover types,
land uses, landscape-scale fragmentation, and road proliferation across the entire MSCP permit
area. The MSCP defined a list of landscape-level components to be monitored through both
retrospective and prospective methods including the extent of the built environment, changes
in land cover type and extent, linear distance and location of new roads and sewer pipes, and
the extent and location of potential future development (MCSP Appendix Q, Table A-1). The
Landscape Pattern Monitoring Protocol defines a general purpose and specific objectives, as
well as the geographic scope and implementation timeline for implementation for each
monitoring component (Table 10, Appendix 10 in 2019 MSCP Annual Report).
Wildfire Impacts and Database Development
The County committed to assessing impacts from large fires (>1,000 acres) to County
conservation lands, and in 2020, three large fires occurred on County lands. Perimeter and burn
severity data for these fires are archived on the Monitoring Trends in Burn Severity website
(www.mtbs.gov) and will be downloaded and archived every five years.
The Bighorn Fire burned 119,987 acres in the Santa Catalina Mountains, including 7,337 acres
of County conservation lands. County staff compiled a report quantifying the potential direct
and indirect effects of this fire to County lands and perennial waters with significant portions of
their watershed burned (Appendix 14). In addition, the Tortolita Fire burned 3,170 acres in the
Tortolita Mountains, with 97 acres of County lands affected. During 2020, two other fires
occurred in the Tortolita Mountains, including the 927-acre Dove Fire (840 acres of which were
on County lands) and the 480-acre Westridge Fire (178 acres of which burned on County lands)
Lastly, the Espinosa Fire burned 1,834 acres east of the Las Guijas Mountains. The Espinosa Fire
occurred entirely on the County’s Rancho Seco, including 241 acres of land owned in fee and
the remaining on leased lands. See section 5.3.1 discussing post-fire vegetation monitoring on
long-term range monitoring transects.
However, despite only committing to monitor large fires, staff have begun collecting fire
perimeter data for all fires that occur on County lands. Perimeter data from these small fires
will be gathered annually from the appropriate agencies and then archived in the County’s
internal GIS library. Data for these small fires do not include burn severity data, though as
resources allow staff may opportunistically assess any key natural resources known or
suspected to be impacted by these smaller fires. Analyzing all fire perimeter data will allow
County staff to determine fire return intervals across County conservation lands during the
lifespan of MSCP. Fire perimeters may also be used to interpret trends in data collected for
other monitoring elements (e.g. soils and vegetation).

60

Pima County MSCP: 2020 Annual Report
7.5

Threats Monitoring

Invasive Species
The threat that nonnative invasive species pose to the integrity of native biota and ecological
processes is not unique to County conservation lands. Invasive species are an omnipresent and
ever-growing threat to the ecological function of landscapes everywhere. Pima County staff in
multiple departments are taking direct action as well as working with a variety of partners in
the form of nonnative species identification, removal, monitoring, and restoration. The PCEMP
includes elements that address invasive species and the threats that they pose to Covered
Species and their habitats on County lands.
7.5.1.1 Invasive Plant Species
Invasive plants can threaten Covered Species’ habitats by displacing native plants, and altering
ecosystem structure and function. The MSCP specifically calls out several invasive species of
concern, including buffelgrass (Cenchrus ciliaris), fountaingrass (Cenchrus setaceus), Lehmann’s
lovegrass (Erogrostis lehmanniana), and African sumac (Searsia lancea) (MSCP Appendix O,
Table A.2). Multiple County departments address invasive species monitoring and management
on their respective properties. In summer 2020, Pima County’s Natural Resources, Parks and
Recreation (NRPR) department initiated an invasive species prioritization process, to identify a
suite of species to prioritize, and to consolidate all occurrence data for those species on County
lands. This effort will allow NRPR to maximize the efficiency of limited funds and staff by
identifying areas to be inventoried and treated first. This planning effort is expected to
conclude in 2021, with implementation thereafter.
In fall 2020, staff convened an interdepartmental effort to both develop an intensive invasive
species mapping app for field staff and to merge multiple existing departmental invasive
species mapping and treatment databases into a single county-wide database. Invasive plant
management goals and methods are similar across NRPR and the District, and invasive species
treatment data are often reported across departments. The development of a single field data
collection form and a single centralized database will streamline planning for and reporting of
invasive species management efforts.
In winter, NRPR began an effort to remap the extent of invasive plant species, primarily
buffelgrass, present in Tucson Mountain Park. Many years of mapping and treatment efforts
have resulted in a significant reduction in the extent of invasive plants; however, a singleseason inventory of current infestations has not been implemented recently. This effort deploys
the newly-developed digital field form mentioned above to both inventory more remote areas
of the park with minimal prior monitoring and re-inventory areas that had been previously
treated. Fieldwork is expected to conclude by late spring 2021, and results from the effort will
inform future invasive plant management within the park.
In addition to field data collection and management efforts, County staff has participated in the
partnership group for the Sonoran Desert Cooperative Weed Management Area (SD-CWMA).
Convened by the Arizona-Sonora Desert Museum, SD-CWMA provides a forum for informationsharing and collaboration among entities with varying jurisdictions and missions. A sub-group of
the SD-CWMA has begun developing an early detection and rapid response framework for
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addressing invasive threats, and County staff has been active in this effort. Much of the focus to
date has been deciding how and where to store data to facilitate data sharing and collection, as
well as identifying which species to focus on initially.
7.5.1.2 Aquatic Invasive Species
Aquatic invasive species are one of the major threats to many native aquatic species, including
those covered by Pima County’s MSCP. County staff rolled out the aquatic invasive species
monitoring protocol last year, and remain vigilant for opportunities to assess this threat during
all monitoring actions across County lands. For example, staff detected, and removed, a large
male bullfrog from Cienega Creek this past summer (no other bullfrogs were observed at
Cienega Creek in 2020). During fall of 2020, PCEMP staff assisted fish biologists contracted by
Bureau of Reclamation (as part of the Central Arizona Project biological mitigation) in using
seining, dip-netting, and baited hoop nets to monitor for the presence of aquatic invasive
species in Cienega Creek Natural Preserve (See section 1.2.1.5; Figure 33). This effort also has
the benefit of collecting up to date monitoring data on native fish in the Preserve. No invasive
species were detected. Twenty-four seine hauls in one 200 m stretch of stream netted 1,907
longfin dace and 1,409 Gila topminnow. We detected no other fish species.
Pima County staff continue to partner with the Sonoran Institute and other agencies to conduct
annual surveillance of fish and other aquatic species in the effluent Santa Cruz River. Across
four fixed sampling transects, the group detected the nonnative fish species black bullhead,
green sunfish, common carp, and western mosquitofish (nonnative fish species diversity
increased further downstream of the Roger Road and occupancy increased further downstream
from the effluent outfall at the Agua Nueva and Tres Rios water reclamation facilities). Gila
topminnow were present at three of the four transects, a new record for this annual monitoring
effort. Whether this represents population expansion for the native topminnow here is
unknown, but it is a viable possibility. No invasive bullfrogs or turtle species were detected in
this effort, though PCEMP staff detected incidental observations of nonnative spiny softshell
turtles (downstream of Avra Valley Road) and bullfrogs (upstream of Ina Road) during the
summer. PCEMP is not aware of recent observations of bullfrog tadpoles in the river channel
itself, and given the ecology of the bullfrog it is likely that many of the bullfrogs observed in the
river may be breeding off channel, in more lentic environments.
In 2020, PCEMP began participating in meetings of the Southwest Non-Native Aquatics
Community of Practice. This group, co-led by the U.S. Fish and Wildlife Service and Bureau of
Reclamation, provides a forum for networking and knowledge-sharing about invasive aquatic
organisms that threaten native wildlife and ecosystems. Additionally, participants have
opportunities to provide input on research priorities for funding and communication products
that inform management of aquatic invasive species. Participation in this group has already
increased County staff’s awareness of upcoming research of interest.
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Figure 33. Fish biologists check baited hoopnets for any native or nonnative species as part of aquatic
invasive monitoring in Cienega Creek Natural Preserve in September 2020. No invasive species were
detected.

7.6 Climate Monitoring
Climate is a primary driver of natural processes, and understanding whether forecasted
changes in climate over the 30-year duration of the MSCP have occurred will help PCEMP staff
interpret any observed trends in species- and habitat-level monitoring elements. The MSCP
originally identified precipitation as the key climate component to monitor due to its
importance in systems that are water limited and due to its spatial variability and subsequent
challenge to model accurately.
Calendar year 2020 saw the driest year on record for Pima County (Tucson Airport = 105.9 mm,
36% of 30-year normal), with the second driest monsoon season (41.1 mm, 27% of 30-year
normal). It was also the second hottest year on record (Tucson Airport = 72.6° average, 30-year
normal = 69.4°), while setting the record for the hottest May, July, August, and September on
record (US National Weather Service). Record setting drought and high temperatures have led
to a significant increase in the extent and severity of drought across southeastern Arizona in
2020, with the US Drought Monitor showing the majority of eastern Pima County moving from
no drought in January 2020 to exceptional drought by December 2020 (Figure 34). Prolonged
drought has significant negative effects on plant and animal species though multiple pathways,
such as by decreasing available shallow groundwater and surface water supplies, increasing
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evapotranspiration demand, and increasing overall heat stress. County staff are continuing to
track both variable annual weather patterns as well as the indirect effects of changing climate
and drought to both covered species and their habitats.

Pima County

Pima County

Figure 34. US Drought Monitor output for southeastern Arizona in January and December 2020.

In October, 2019, County staff initiated a pilot project to compare data from two passive rain
gauge designs (1” and 2” diameter) used for collecting seasonal precipitation accumulation
totals to data from active County ALERT system gauges. The County Range Management
program currently utilizes 1” diameter passive gauges collocated with long-term key areas
across the County ranch properties. The Climate Assessment for the Southwest (CLIMAS) at the
University of Arizona has advocated for utilizing a 2” diameter gauge design which can store
larger total accumulation. Pima County’s Automated Local Evaluation in Real Time (ALERT)
precipitation gauges are located along drainages in eastern Pima County and report data in real
time. The project intends to compare seasonal precipitation (summer and winter) accumulation
collected in the passive gauges to the total accumulation reported by co-located active ALERT
gauges. So far staff have collected two seasons worth of data, October 2019 – May 2020 and
May 2020 – October 2020, and expect to collect data for another year. The extreme variability
in precipitation during the 2020 monsoon season (gauges ranged from 33 to 155 mm in
accumulation) has allowed staff to incorporate larger ranges of variability into the analysis.
Final results from this project will be reported in the 2021 Annual Report.
7.7 Other Monitoring Elements
In addition to required monitoring efforts discussed above, County staff made progress on the
elements described below
Geodatabase Development
Pima County staff continued with monitoring and management database development and
data-sharing efforts in 2020. The MSCP identified the need for the County to develop a
database for all covered species observations. The Incidental Observations field form discussed
in the 2019 Annual Report was intended to be a catch-all field tool, with the ability for staff
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from multiple departments to collect data on features ranging from covered species to
infrastructure issues, threats, and cultural resources. This database was not intended to be a
long-term archive of field observations, but rather a holding form where observations would
then be exported to the appropriate long-term database archive. To that end, staff have begun
the process of creating a Species Observation database, where all observations of covered
species and non-covered species of concern can be archived. This database will be populated
quarterly from the Incidental Observations field form or as needed from required protocolbased surveys and external databases and partner reports.
The MSCP also identified the need to develop an invasive species tracking database. To that
end, staff have initiated an interdepartmental effort to create a single invasive species tracking
database to archive data associated with invasive plant species management efforts on all
County conservation lands. NRPR, the District, and the Office of Sustainability and Conservation
(the Pima County department which houses the PCEMP) are all contributing to the planning
effort, with the goal of having a single archive of all County efforts related to mapping and
treating invasive plant species operational by end of 2021.
7.8 Science and Technical Advisory Team
The PCEMP Science and Technical Advisory Team (STAT) had planned to meet for an in-person
field visit sometime during spring 2020; however, COVID-19 prevented in-person gatherings at
that time and throughout the following months. STAT reconvened virtually in December 2020
to discuss completed and upcoming PCEMP monitoring efforts, as well as prospective issues
such as a framework for assigning mitigation credits for species enhancement actions and how
best to leverage PCEMP data to support regional conservation efforts and decisions. STAT
members have reviewed the 2020 annual report monitoring chapter, and an in-person field visit
is tentatively planned to one of the County conservation properties in Spring 2021.
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8

Changed or Unforeseen Circumstances

Changed circumstances are scenarios that could affect Covered Species (Table 7.1 of the MSCP)
and are differentiated from unforeseen circumstances (Table 7.2 of the MSCP) in that the latter
cannot reasonably be anticipated.
8.1 Changed Circumstances
Changed circumstances are those “affecting a species or geographic area covered by a Habitat
Conservation Plan (HCP) that can reasonably be anticipated by Plan developers and the
[USFWS] and that can be planned for” (50 CFR §17.3).
As discussed with the USFWS Tucson Field Office, we report changed circumstances for the
2020 calendar year (Table 14) of which there were several. Wildland fires burned ≥ 1,000 acres
of land on or near County conservation lands (with the threshold either surpassed by a single
fire, or in the case of three nearby fires in the Tortolita Mountains, the threshold was passed
when summed). Conservation lands on Rancho Seco, Tortolita Mountain Park, and on several
County ranches and preserves on the east side of the Santa Catalina Mountains were impacted
by these fires and the subsequent changed circumstance. County staff have created a process
to capture data from fires on and near County lands in a geodatabase and associated webmap,
including smaller fires where data are not posted to the MTBS. Staff responded with a variety
of monitoring (i.e., post-burn range assessment) and management actions (leopard frog
salvages) and will continue to assess possible impacts from these fires through time.
Another changed circumstance was the loss in 2020 of a subpopulation of longfin dace from a
site in Bullock Canyon where they had occurred since at least the late 1990s. Bullock Canyon
drains into Buehman Canyon, where dace are still extant, and given high enough flows could
possibly recolonize Bullock Canyon. Desiccation and sedimentation of large pools in Cienega
Creek Natural Preserve may have resulted in the loss of the small population of Gila chub that
occurred here. This loss may have occurred in 2019, but was confirmed in 2020 when the main
pool the species had occurred in dried to a remnant of what it once was, and baited hoopnets
failed to capture any chub (we assume they are extirpated, but this is based on negative
presence data from which there may always be doubts, but see above highlighting of repeated
observations of the pool they were last noted in and how it shrunk to a very small size when
monsoons failed in 2020). Staff and partners will continue to monitor fish and extent of aquatic
habitat in these sites over time.
During 2020, wet-dry mapping at Cienega Creek Natural Preserve, as well as groundwater
monitoring (see Section 7.3.2 of this report) showed that there had been significant desiccation
of aquatic habitat at this site, with the post-monsoon (September) length of linear flow the
shortest yet recorded, at 1.1 km. This is a changed circumstance, and this will continue to be
monitored through the quarterly wet-dry mapping and continuation of groundwater
monitoring.
Some changed circumstances cannot be fully evaluated until new ecological monitoring
programs and reporting mechanisms are underway. In 2016, we listed the reporting frequency
for changed circumstances along with the proposed methods of evaluation. A number of
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changed circumstances determinations will be based on ecological monitoring data for species,
vegetation or landscape-related elements.
Table 14. Status of changed circumstances during the 2020 reporting period. Because changed
circumstances can require management actions, the County’s responses are also included.
Circumstance/Scenario
Increase in desiccation of
Cienega Creek in Cienega Creek
Natural Preserve

Loss of a known population of
Covered Species within Pima
County – confirmed that Gila
chub likely to be extirpated from
Cienega Creek Natural Preserve
(lower Cienega Creek) and
longfin dace lost from Bullock
Canyon
Wildland fires >1,000 acres
occurred in and near County
preserves

Occurred during
reporting period?
Yes

Likely occurred in
2019, but
confirmed in 2020
(for chub); Dace
were lost in 2020

Yes

If yes, what
Response(s)
Recommending the
creation of a
groundwater model as
part of the Cienega
Corridor Management
Plan
Fish monitoring done by Continue to monitor
BOR-contracted fish
status of fish in
biologists and
Cienega Creek Natural
monitoring by County
Preserve and in
staff (Chub likely
Bullock Canyon
extirpated in 2019)
Evidence
PAG June wet-dry
mapping data and
groundwater monitoring
wells

Fire perimeter data from
Arizona and USFS;
7,487 acres burned on
County lands from the
119,978 Bighorn Fire in
the Catalinas; 1,834
acre Espinosa Fire
burned on Rancho
Seco, and three fires
(Westridge, Dove, and
Tortolita Fires) totaling
4,573 acres burned on
or near Tortolita
Mountain Park

Participated in lowland
leopard frog and Gila
chub salvage efforts
after the Bighorn Fire,
analyzed the spatial
impacts of the Bighorn
Fire relative to County
ranch lands, and
County range staff
implemented post-burn
monitoring on some
rangelands.

8.2 Unforeseen Circumstances
The USFWS did not identify any unforeseen circumstances that affect covered species or their
habitats in 2020.
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9

Fiscal Year Funding

9.1 Expenditures
Pima County spent over $3,000,000 in services to implement the MSCP in FY2020 (Table 15).
Many of these programs existed long before the MSCP and fulfill other County needs, but they
are included here because their continued existence contributes to conservation, enforcement,
management, monitoring, and administration of MSCP elements. These estimates are based
primarily on the percentages of various budget units for the budget actuals for the Fiscal Year
ending June 2020, except for the Sheriff’s estimate, which is based on calendar year 2020 visits
to potential mitigation land addresses.
Table 15. Actual expenditures (in thousands of dollars) by County department for avoidance,
minimization, management, and monitoring activities in support of Pima County’s Multi-Species
Conservation Plan, July 2019-June 2020.
Department
County Administrator
Communications
Development Services
Regional Flood Control District
Information Technology
Natural Resources, Parks and Recreation
Public Works Administration (Real Property)
Sheriff's Department
Office of Sustainability and Conservation
Transportation
MSCP and Section 10 Program Total

Expenditure (thousands of dollars)
82
0
103
369
187
1,305
230
16
608
194
$3,094

In general, the County funding resources have not materially changed from the estimates
provided in Chapter 8 of the MSCP. This year, we used budget actuals, which are generally
lower than the estimates we had earlier provided based on adopted budgets. This is due to
normal staffing turnover, which reduces labor costs while positions remain open. Because of
this change, most departments reported decreased actual expenditures as compared to last
years’ adopted budget, but these do not materially affect the avoidance and minimization
activities the departments provided for the MSCP. Looking at adopted budgets, programs
appear to have similar funding to previous years.
Health Department’s role in implementing the topminnow program is not reflected here but
has minimal budget implications, as topminnow merely add another tool to the vector control
alternatives. Communications also contributed toward the MSCP outreach but did not provide
an estimate of costs.
Highlights from the reporting period for the departments listed in Table 15 include:
•

The County Administrator’s Office explored options to acquire additional lands in 2020
and assisted with donations.
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•
•
•
•
•
•
•

•
•

Communications helped provide publicity for the Certificate of Coverage program, and
ecological monitoring activities.
Development Services continued to administer various avoidance and minimization
measures embedded in existing ordinances, but with reduced staff and server savings.
Information Technology department provided assistance in preparing the MSCP and
supporting ecological data collection.
Sheriff’s Department enforced laws on mitigation lands and provided search and rescue
at levels similar to last year.
Department of Transportation minimized impacts along roadways using
Environmentally Sensitive road design and Environmental Assessment and Mitigation
Reports.
Public Works Administration (Real Property staff) worked to acquire several new
floodprone lands and donations, and helped with legal protections for the fee-owned
mitigation lands.
Natural Resources, Parks, and Recreation (NRPR) manages most of the potential
mitigation lands. Key staffing changes in 2020 included loss of several staff. Amy Belk is
the new Nursery Manager, hired in 2021 and Liz Delcamp was hired in 2020 to fill a
range program coordinator position.
Regional Flood Control District fulfills a key role in minimizing effects on habitat for
riparian species and supports management of mitigation land, including the allocated
land at Bingham and Cienega Corridor. Tess Wagner was hired, Carla Danforth retired.
Office of Sustainability and Conservation supports the land managers with information
and monitoring data, and administers the Certificate of Coverage Program. Cultural
resource staff also support management of lands, and this is now reflected in the
budget.

9.2 Revenue
The Certificate of Coverage Program has two revenue-generating elements that are applicable
only to residential subdivision, commercial, or industrial projects: 1) an Application Fee
($720.00) and 2) a Compliance Monitoring Fee ($2450.00). When any of the eligible types of
residential subdivision, commercial, or industrial projects request a Certificate of Coverage, an
Application Fee is collected. Subsequently, a Compliance Monitoring Fee is collected only when
the project provides natural open space to be used as MSCP mitigation. For the 2020 calendar
year, the Certificate of Coverage Program generated a total of $2160.00 in revenue (all of it
derived from Application Fee receipts for three residential subdivision projects). Compliance
Monitoring Fees were not collected as none of these projects provided natural open space to
be used for MSCP mitigation.
The OSC utilizes these funds to administer the Certificate of Coverage Program, including
monitoring of MSCP mitigation land generated through this program.
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9.3 Grants
Pima County Regional Flood Control District was awarded a $340,000 grant from the Arizona
Department of Fire and Forestry for invasive plant species treatment and monitoring, from
March 2020 through March 2022.
Pima County’s Office of Sustainability and Conservation, Cultural Resources & Historic
Preservation division received a Federal Historic Preservation Fund Certified Local Government
Pass-Through grant for the Cienega Corridor Cultural Resources Survey in the amount of
$20,000. Pima County’s match was $60, 139.77. Total project cost was $80,139.77. Knowing the
distribution of cultural resources helps provide a basis for additional avoidance and
minimization activities.

10 Other Land Transactions and Processes

In the parlance of the Section 10 permit, mitigation lands are those lands that have been
allocated to offset impacts that have already occurred. Other land transactions can affect the
pool of lands available to offset future impacts, therefore we report on significant changes
here. We use the addition or release of MSCP restrictive covenants to County-owned fee land
to mark when lands are added to or subtracted from the body of potential mitigation lands
under the Section 10 permit. Each addition or release is subject to review by U. S. Fish and
Wildlife Service. Approval of an MSCP covenant indicates that the property is eligible for future
allocation as compensation.
During 2020, the portfolio of potential mitigation lands increased by approximately 1861 acres
due to new MSCP restrictive covenants (Table 16, Figure 35).
Table 16. Changes to MSCP Restrictive Covenants in 2020.
Property Name

Acres

Transaction Type

Agua Caliente Donation

31.4

New MSCP covenant

Continental Ranch

15.2

New MSCP covenant

Hufault

133.7

New MSCP covenant

Kidwell

119.7

New MSCP covenant

Oracle Ridge (Bajada)

65.4

New MSCP covenant

Tesoro Nueve Ranch

1495.7 New MSCP covenant

Cienega Creek Natural Preserve

5.2

Transfer from County to District

San Domingo FPA

14.4

Transfer from County to District

Tanque Verde

77.7

Transfer from County to District

Ina Preserve

54.2

Transfer from County to District and
reconfigure

Canoa Ranch

49.8

Transfer from County to District

Los Morteros

29.0

Transfer from County to District
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Figure 355. MSCP potential mitigation land additions and releases during 2020. FCD refers to the Flood
Control District.
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11 Partnerships
11.1 Arizona Conservation Corps
Pima County’s NRPR and the District have utilized the services of AZCC for a number of years to
assist with management of potential MSCP mitigation lands. Youth from southern Arizona work
with County staff to construct and repair fences, remove unnecessary fences, install wildlife
drinkers, remove invasive species, maintain trails, clean up trash, maintain ponds, trim
vegetation, implement fuel treatments and clear firebreaks. Pima County open space lands that
benefited from the AZCC in 2020 included Manzanita Greenway, Tucson Mountain Park,
Bingham Cienega, Tierra Rancho Grande, Catalina Regional Park, Bear Canyon/Rancho
Fundoshi, Cienega Creek Natural Preserve, RB Parcel, Desert Haven Natural Resources Park,
Diablo Estates, Rancho Seco, A7 Ranch, and Tanque Verde Creek.
11.2 Altar Valley Conservation Alliance (AVCA)
Pima County’s NRPR, as well as District staff, work closely with AVCA on moving forward a
variety of landscape level land restoration efforts in the Altar Valley, including on County
ranches. For example, AVCA is a partner in the County’s efforts to restore retired and degraded
agricultural fields on the County’s King98 Ranch. AVCA is also working with Pima County on the
Lower Altar Valley Area (LAVA) resource management planning process, which includes a
variety of County properties and ranches in this area.
11.3 Arizona Land and Water Trust (ALWT)
This year, ALWT completed its review of the 2019 Biennial Inspection Reports for MSCP
properties. ALWT evaluated and approved additional properties to be restricted, and agreed to
modify the master covenant to reflect changes in ownership between County and the District.
ALWT also approved clarification of the master restrictive covenants with respect to the ability
of the District to maintain flood capacity and remove trash from watercourses.
11.4 University of Arizona
In 2020, Pima County staff continued to support University of Arizona researchers working on
the genetics and the distribution of the Sonoran talussnail and other talussnail species.
University researchers also surveyed the distribution of the cactus ferruginous pygmy-owl in
Pima County. University of wildlife biologist David Hall continues to play a major role in the
monitoring and management of aquatic invasive species on and near sites occupied by
Chiricahua leopard frogs on County lands.
11.5 Arizona Game and Fish Department (AZGFD)
In 2020, AZGFD established several new sites for native aquatic species, including introducing
the desert pupfish at two County sites through a Safe Harbor Agreement (the desert pupfish is
not a covered species). County and AZGFD are collaborating on wildlife connectivity and access
issues. Pima County participated in discussions with Bureau of Reclamation and AZGFD
regarding the impacts of an Interstate 11 alternative, and provided input on the State Wildlife
Action Plan and native fish and leopard frog monitoring priorities. County staff continue to
conduct several annual talussnail surveys on and near County lands, in cooperation with J.
Sorensen, Invertebrate Program Manager.
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11.6 Cienega Watershed Partnership (CWP)
CWP continues to sponsor the development and communication of the “State of the
Watershed” report for the Cienega Watershed, which helps land managers understand and
respond to ongoing landscape change. Pima County provides some of the data used in the
reporting.
11.7 Watershed Management Group and Arizona Department of Environmental Quality
In 2020, we worked with WMG to provide archeological clearance for effort restoration project
designed to reduce erosion of sediment in the Cienega Creek Natural Preserve and Bar V Ranch.
ADEQ is the funding agency for WMG’s work.
11.8 The Nature Conservancy
Pima County contributed wet-dry monitoring data to the Nature Conservancy’s annual San
Pedro monitoring effort. Additionally, Nature Conservancy provides depth to groundwater
measurements for a well adjacent to the Bingham Preserve.
11.9 National Park Service (NPS)
Pima County and NPS signed a new Memorandum of Understanding for the Sonoran Desert
Conservation this year. The new MOU is more expansive than the continuing cooperative
agreement with the Sonoran Desert Inventory and Monitoring Network (SODN) of the NPS,
based in Tucson. The County uses a soils and vegetation monitoring protocol for County lands
that is currently in use across federal lands managed by multiple agencies near or adjacent to
County lands (allowing meaningful comparisons across a larger scope).
11.10 Tucson Audubon Society
Tucson Audubon Society continues to assist in the implementation of the NPS soils and
vegetation monitoring protocols on County lands as well as to monitor and to develop
monitoring protocols for cave and mine-dwelling MSCP covered bat species on County
preserves. The County worked with Tucson Audubon staff to assess bat species presence using
acoustic methods, at Agua Caliente Park during winter and spring of 2020.
11.10 Coalition for Sonoran Desert Protection
The Coalition is monitoring and reporting on wildlife crossings of Interstate 10 in a “critical
landscape connection” between the Santa Rita and Rincon Mountains. This work is funded by a
grant from Arizona Game and Fish Department. The Coalition is also working with Pima County
on efforts to enhance wildlife movements from Tucson Mountains to the Tortolita piedmont.
11.11 Arizona-Sonora Desert Museum (ASDM)
Pima County staff meet quarterly with ASDM staff for updates on invasive plant threats and
treatments. Meetings involve sharing treatment outcomes, new technologies, and information
about current and future treatment projects so we can more efficiently cooperate within our
regional Weed Management Area for greater success. New in 2020 year was a spin-off effort to
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better coordinate early detection and rapid response for invasive plants. This work will continue
in 2021.
Dr. Max Li of ASDM continued to provide important information about the life history and
habitat needs of Eryngium sparganophyllum, a wetland plant known to inhabit one of the
District’s mitigation properties.
11.12 Pima Association of Governments (PAG)
PAG hosted a workshop to support the development of a management plan for the allocated
properties, and continued organizing the quarterly wet-dry mapping along Cienega Creek. They
maintain webpages with Cienega Creek data and provided an update of findings from 2020.
11.13 U. S. Bureau of Land Management
Following BLM’s authorization for Pima County to collect umbel from its property, their staff
also assisted with the collection. BLM worked with the County’s Native Plant Nursery to
outplant Eryngium sparganophyllum grown at the Nursery at various sites in Las Cienegas
National Conservation Area.
11.14 U. S. Fish and Wildlife Service
USFSW and Pima County entered into a new Memorandum of Understanding to advance the
goals of the Sonoran Desert Conservation Plan. Pima County assisted the Service by providing
information relating to Kearney’s blue star, the Mexican gartersnake, the cactus ferruginous
pygmy-owl, and Arizona eryngo. The Service assisted with collection of umbel from Las
Cienegas National Conservation Area.
11.15 U. S. Bureau of Reclamation
Pima County worked closely with Reclamation to document and publicize the history of the
Tucson Mountains Wildlife Area and Tucson Mitigation Corridor, and support efforts to restore
wildlife connectivity across the CAP canal. Reclamation and County staff continued their Lower
Santa Cruz Basin Study regarding the impacts of climate change on water supplies with
University of Arizona. Outputs from this study were used to inform the Cienega Corridor
Management Plan.
11.16 Tucson Clean and Beautiful
Pima County Regional Flood Control District staff worked with Tucson Clean and Beautiful as
well as a host of volunteers, to clean up trash from waterways and washes in the metro Tucson
area.
11.17 Tohono O’odham Wildlife and Vegetation Management Program
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County staff collaborated with natural resources staff from the Tohono O’odham Nation to
monitor for and discuss talussnail and Sonoran desert tortoise conservation. The type locality
for an MSCP-covered talussnail, the Black Mountain talussnail, was resurveyed for the first time
in many decades.
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12 Prospective Issues
•

•
•
•
•

•
•
•
•

•
•
•
•

The ongoing pandemic may continue to affect the economy and the workforce. In
particular, if the state will not reimburse county expenditures for COVID-19 testing and
mitigation, then these costs will come from the general fund in 2021. However, the tax
base of Pima County remains strong.
Failure of the summer rains, high mean temperatures, and a predicted dry winter on top
of a megadrought may cause rapid change in habitat conditions for some covered
species.
Results of Reclamation’s Lower Santa Cruz Basin Study project an increased number of
dry days under various climate scenarios at stream gages on Cienega, Davidson, and
Sabino Creeks.
No use of the Conservation Effluent Pool has occurred, but several applications for
instream use are pending.
Pima County OSC continues to develop procedures to address use of County-owned
potential mitigation lands subject to restrictive covenants. The County consults with the
USFWS and ALWT on those aspects that pertain to potential modification or release of
restrictions, as well as any new properties which may be encumbered with covenants in
the future.
A number of new covered aquatic species populations have been established for which
species enhancement credits may be available, but no framework for such credits yet
exists.
The USFWS may list Arizona eryngo in future years. Pima County will respond to the call
for comment on the proposed listing.
Pima County understands USFWS and AZGFD are working on a safe harbor agreement
for masked bobwhite. In the event that the distribution of the species shifts, Pima
County will evaluate the potential need for covering incidental take.
Pima County is working to minimize the potential impacts of the SunZia and Southline
power lines, and to secure compensation for the mitigation value of impacted lands on
A7 and M Diamond Ranches. The County has proposed to move the existing powerline
from the interior of Tumamoc Hill in favor of an alignment along Greasewood.
USFWS assistance may be needed to update the programmatic consultation to reflect
new Nationwide Permits issued by the U. S. Army Corps of Engineers.
Pima County will update the built environment layer using the land use-land cover
model developed by the District based on 2015 data to improve the accuracy of habitat
take calculations for CIP projects in the future.
Pima County seeks a long-term agreement with ASLD to accomplish species monitoring
on County-leased State Trust Lands.
Based on a review of future CIP projects listed in Appendix 3 and a pending Certificate of
Coverage for a solar project, Pima County’s mitigation obligations are anticipated to
increase substantially. Additional properties will need to be allocated in the near future.
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14 Glossary and Acronyms
14.1 Glossary
Adaptive management. Adaptive management is an iterative learning process that identifies
gaps in understanding, facilitates action, and modifies management based on new information
(Walters 1986). Pima County will employ two types of adaptive management: 1) those decisions
for which a single management action is needed (responsive management actions) and 2)
decisions that require recurrent actions (recurrent decisions).
Board. Referred to collectively as the Board of Supervisors for Pima County and the Board of
Directors for the Pima County Regional Flood Control District.
Built environment. The GIS shapefile representing pre-permit land uses in Pima County. It was
developed in 2008 by Pima Association of Governments, and updated by Pima County.
Certificate of Coverage Program. The program through which the County will grant Section 10
permit coverage to any property owner, at their discretion. This program affords the developer
of a home, subdivision, commercial, or industrial project an opportunity to comply with the ESA
for activities that are permitted by the County. Participation in the program is voluntary and in
the sole discretion of the private developer.
Changed circumstances. “Changes in circumstances affecting a species or geographic area
covered by an HCP that can reasonably be anticipated by Plan developers and the USFWS and
that can be planned for (e.g., the listing of a new species, or a fire or other natural catastrophic
event in areas prone to such events).” (50 CFR §17.3).
County. When referring to the applicants, Pima County and Pima County Regional Flood Control
District. When referring to mitigation lands, lands managed by either of the two applicants.
Covered Species. Species covered under Pima County’s Section 10 permit.
Fee simple. A term of property law where the owner has title (i.e., ownership) to the land.
Implementing Agreement. Specifies all terms and conditions of activities under the HCP. By
signing the Implementing Agreement, USFWS explicitly acknowledges approval of the plan and
declares that it meets the requirements of an HCP to allow issuance of appropriate permits for
target or other named species, should those species become listed.
Incidental take. Take that results from, but is not the purpose of, carrying out an otherwise
lawful activity. Take can be both lethal and non-lethal.
Incidental take permit (also called Section 10 permit). A permit issued under Section
10(a)(1)(B) of the Endangered Species Act to a non-Federal party undertaking an otherwise
lawful project that might result in the incidental take of an endangered or threatened species.
Application for an incidental take permit is subject to certain requirements, including
preparation by the permit applicant of a conservation plan, generally known as an HCP.
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Maeveen Marie Behan Conservation Lands System (CLS). The biological reserve system design
adopted as the Regional Environmental Element of Pima County’s 2001 Comprehensive Plan
Update, and any subsequent revisions. The CLS provides the principal basis for the selection of
lands for mitigation under the permit.
Mitigation Lands. Those lands, leases, or rights held by Pima County and committed as
compensation for impacts to habitat of Covered Species stemming from Covered Activities
under Pima County’s Section 10 permit. Mitigation lands are either owned in fee simple, leased,
or held as a partial property right (e.g. conservation easement or other legally enforceable
property right).
Mitigation lands, County-controlled. All mitigation lands for which Pima County has a property
interest (e.g., fee simple ownership, conservation easement, or grazing lease). Excludes
mitigation lands derived from the Certificate of Coverage Program.
Mitigation lands, County-owned. All lands that are owned by Pima County in fee simple and
used as compensation for impacts under the terms of Pima County’s Section 10 permit.
Pima County. When referring to the proposed permit holder, the term includes Pima County
Regional Flood Control District, a separate taxing authority that is governed by the same
elected officials as Pima County.
Preserve Network (Pima County). Land owned and managed for open space preservation,
considered in the aggregate. Includes all County-controlled mitigation lands, as well as other
Pima County preserves (e.g., Tucson Mountain Park) for which no habitat mitigation credit is
being sought.
Priority Conservation Area. Those areas identified by species experts where conservation is
necessary for the Covered Species’ long-term survival.
Regional Flood Control District (District). The District is a separate legal entity from Pima
County, and one of the two applicants in the MSCP.
Sonoran Desert Conservation Plan (SDCP). Overarching conservation plan for Pima County. The
Pima County MSCP is one element of the plan, which includes cultural resource goals, as well as
biological goals.
Unforeseen circumstances: “Changes in circumstances affecting a species or geographic area
covered by an HCP that could not reasonably have been anticipated by plan developers and the
USFWS at the time of the HCP’s negotiation and development, and that result in a substantial
and adverse change in the status of the Covered Species.” (50 CFR §17.3).
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14.2 Acronyms
ADWR
Arizona Department of Water Resources
AZGFD

Arizona Game and Fish Department

ALWT

Arizona Land and Water Trust

AZCC

Arizona Conservation Corps

CFR

Code of Federal Regulations

CIP

Capital Improvement Program

CLS

Maeveen Marie Behan Conservation Lands System

Corps

U.S. Army Corps of Engineers

GIS

Geographical Information System

HCP

Habitat Conservation Plan

MSCP

Multi-species Conservation Plan

NRPR

Natural Resources, Parks and Recreation Department (Pima County)

OSC

Office of Sustainability and Conservation (Pima County)

PCEMP

Pima County Ecological Monitoring Program

District

Pima County Regional Flood Control District

USFWS

United States Fish and Wildlife Service
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