
Draft Species Conditions for Cactus ferruginous pygmy owl (CFPO) 
January 11,2006 

These conditions are intended to wholly replace the draft conditions presented to STAT 
November 29: 2005 by RECON. Pima County will contribute to the protection and 
conservation of the CFPO and its habitat by taking the following actions. The actions 
proposed include Habitat Protection and Management (1-5), Inventory, Monitoring, and 
Research (6-7), and Community Involvement (8-9). 

1. Strictly enforce and implement the conservation targets identified by the in areas 
identified as CFPO Priority Conservation Areas (PCA's) or Special Species 
Management Areas. 

2. Continue to acquire additional high value areas necessary to offset impacts of 
urbanization on CFPO. Acquisitions are defined as fee omership and 
conservation easements of private or state lands. High value areas to be prioritized 
for acquisition are those areas that include one or more of the foIlowing with 
regard to CFPO: 

Medium to high potential habitat values for CFPO breeding and dispersal, 
such as riparian and palo verde-saguaro plant communities, and 
Are either inside or outside PCA, and 
Sizeable enough to provide sustained conservation value, or 
Have been identified by STAT as preferred locations for CFPO 
conservation, or 
Providelaugment connectivity to existing reserves 

3. If available, prioritize the acquisition of State Trust Lands in the Tortolita Fan in 
the 2008 bond package. 

4. Continue to use the Riparian Protection Ordinance, the Floodplain Management 
Ordinance, and the Floodprone Lands Acquisition Program (FLAP) as tools to 
achieve conservation of the CFPO associated with public works projects and the 
development of private property. 

5. Within the first 3 years following permit issuance, development-related 
regulations that require open space set-asides (e.g., NPPO. Conservation 
Subdivision Ordinance, Buffer Overlay Zone Ordinance, Cluster Developnlent 
Option, etc.) will be evaluated, and revised where appropriate, to augment CFPO 
conservation. Revisions will be based on the best available science and 
will address: 

. Retention of natural open space; . Use ofnative, endemic plant species; 



Compatibility with nearby conservation lands, and; 
Connectivity of washes and other natural open space areas across the 
landscape. 

6. Fund a proportional share of landscape-scale CFPO survey program to assess the 
status of the CFPO in Pima County and northern Sonora. Such a survey program 
should also meet the monitoringladaptive management goals of the HCP. 

7. Support and participate in scientific research and investigations for CFPO that are 
designed to increase knowledge about habitatlconnectivity requirements andlor 
population dynamics. Pima County's support may extend to field surveys 
designed to monitor known populations of this species on a landscape-scale; 
experimentationiresearch approach to CFPO augmentation, including captive 
breeding and placement of cavity nest boxes within potential CFPO nesting 
habitat; and other science-based efforts supported by the USFWS, AGFD, and 
other entities. Support ongoing efforts to assess the status of the CFPO in 
Mexico. 

7A. Participate in multi-jurisdiction, multi-agency partnerships to 
implement a CFPO augmentation program being conceived by FWS and 
AGFD as a research experiment (include captive breeding and 
establishment of nest boxes). 

7B. Support monitoring and research efforts to keep track of the larger 
population in northern Mexico. 

8. Support and participate in community education and advocacy for CFPO habitat 
conservation. 

9. Encourage and cooperate in a combined effort with the City of Tucson, Town of 
Marana, Town of Sahuarita, and the State Land Department to develop a multi- 
jurisdictional approach to conservation of this species on lands subject to each 
respective jurisdiction. 



Vital Signs for the Sonoran Desert Network - June 2005 

List of vital signs for parks in the Sonoran Desert Network. 

Focal Species or 
Communities 



Focal Species or 
Communities 

Net primary productivity 
+ Vital signs that the SODN is working to develop monitoring plans and protocols 

Vitals signs that are monitored by a network park or another federal or state agency 
0 Vital signs with no known current or planned monitoring 
--Vital sign does not apply to the park 



17 November 2005 

To: Multi-Species Habiat Conservation Plan Implementation Agreement 
Committee 

From: Bob Steidl, Science TAT 
Rob Marshall, MSHCP-IA Committee 
Tom Sheridan, Chair. Ranch Conservation TAT, Science Commission 
Bill Shaw, Chair, Suence.TAT, Chair, Science Commission 
Bill Arnold, MSHCP-IA Committee 
Carolyn Campbell, MSHCP-IA Committee 

Re: Monitoring Program for Science-Based Adaptive Management 

We believe that the success of Pima County's Sonoran Desert Multi-Species Habitat 
Conservation Plan depends upon the development and implementation of a monitoring 
program to inform and guide adaptive management over the course of the Section 10 
permit. To do so, such a monitoring plan needs to: 

1) Provide reliable information. This means that the program must be based on a 
rigorous, probabilistic sampling design established throughout Pima County, both 
within and outside of the Conservation Lands System. 

2) Be focused on a set of monitoring parameters that are carefully chosen to 
provide cost-effective information on the types, rate, and direction of changes in 
biotic and abiotic resources, including the human footprint. 

3) Be established with a dedicated funding source that enables the County to 
implement the program in a timely and consistent fashion over the lifespan of the 
Section 10 permit. 

Monitoring all species being considered for coverage under the Section 10 permit would 
be infeasible for any jurisdiction. Therefore, we propose that for the first five years of the 
permit, the monitoring program be designed to focus on a limited set of monitoring 
parameters as an initial guide for adaptive management: 

1) Land cover based on remote-sensing data to track the magnitude and spatial 
distribution of change in the major land-use and land-cover types throughout the 
County. This should be measured annually and should include coverages of 
vegetation communities; 

e 

2) Vegetation composition in key plant communities based on ground-based 
sampling. This should be measured every 3-5 years and include semi-desert 
grasslands and saguaro-mixed cactus associations because of their national and 
local significance. Monitoring parameters should include species composition 
and coverage of native and nonnative perennial grasses, shrubs, and trees 
sampled throughout the County. The sampling strategy could incorporate 
existing monitoring programs such as those carried out by the Natural Resources 
Conservation Service on private lands as long as they meet the necessary 
criteria: 



3) Landbirds, aquatic vertebrates, and selected species. Monitor distribution 
and abundance of selected species known to track environmental changes 
closely, and are cost-effective to monitor; 

4) Riparian and groundwater resources. Compile information available from 
groundwater wells, stream flow, etc. Special Elements, induding perennial 
streams, should receive particular attention as most of the vulnerable species in 
the County are aquatic or have riparian associations; 

5) A suite o f  leading social and economic indicators, most of which should be 
available free, including size of the human population in the County, number of 
building permits issued, and other relevant sodo-economic indicaton. 

A novel and essential element of the strategy outlined above is that the monitoring 
program itself be adaptive. Therefore, over the course of the Section 10 permit, we 
anticipate that the monitoring program will be refined, and as information is generated, it 
should be used to refine the sampling design. This will likely include changes in the 
number and type of monitoring parameters and the frequency with which they are 
measured. 

To auide future conservation and manaaement activities effectivelv and consistentlv. a 
detailed monitoring program needs to be developed and implemeited as part of the' 
MSCP. This monitorina plan should be in place and funded before the Section 10 permit 
is issued, with a framework outlined in thebermit application available for public rehew. 

Lastly, cost-effectiveness and scientific robustness are not mutually exclusive in 
development of a monitoring program. Nonetheless, designing such a program will 
require careful analysis of monitoring alternatives so far as what to monitor and why to 
monitor it, because even the initial monitoring program must be scientifically credible for 
adaptive management to be meaningful. 



12 January 2006 DRAFT 

GOAL AND OBJECTIVES FOR MONITORING BIOLOGICAL. ELEMENTS OF THE 
SONORAN DESERT CONSERVATION PLAN 

GOAL: 

Create a system for that provides reliable information for assessing successes or failures 
of this plan with a focus on monitoring the most powerful and cost-efficient parameters 
over time. 

PHILOSOPHY : 

Because of the broad scope and complexity of the biological elements of the SDCP, the 
potential parameters that could be monitored are nearly infinite. Recognizing that 
resources-for monitoring are limited, we propose an initial monitoringprogrk that 
focuses on those parameters that meet one or more of the following criteria: 

Powerful indces of successes or failures in meeting conservation goals for several 
vulnerable species. (i.e., acreage of riparian communities). 

Indices of environment condition or conservation status that are available without 
additional data colelction (i.e., periodic tabulations of land with protected status), 
provided they are shown to be reliable. 

Species-specific variables that are explicitly mandated to be monitored in the 
conditions for the Section #10 permit or due to federal ESA status (i.e. . ..) 

MONITORING ELEMENTS: 

Accomplishing the goal of this monitoring plan will involve periodic assessments of 
several kinds of variables: 

A. Broad-scale environmental parameters (climate trends, groundwater conditions, 
etc.). 

B. Major threats to biodiversity (status and distribution of non-native plants and 
animals). 

C. Socio-demographic parameters that are powerful indices of environmental 
condtions (human population growth and distribution). 



D. Measures of success in implementing SDCP goals (% CLS lands in protective 
status). 

E. Species-specific parameters that are mandated as conditions for permitting, 
mandated as the result of ESA status, or defined as SDCP conservation goals for 
vulnerable species (i.e., % PCAs in protective status). 

PHASING: 

Acknowledging that the need for monitoring can easily exceed the resources available to 
conduct monitoring activities, this monitoring program is phased, beginning with an 
emphasis on broad, powerful, and cost-efficient parameters that establish robust baselines 
for assessments that can be repeated indefinitely over time. ARer an initial period of 5 
years, the monitoring program should be assessed and modified with specitic reference to 
conservation goals for each vulnerable species. 



Sabino Canyon Dam precip (ID 2 1 60) 

Hourly Rainfall Amounts Raw Rainfall Data 
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Sabino Dai11 PT-1 ft river (ID 2 163R) 
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ANNUAL RUNOFF VOLUMES ALONG MAJOR WATERCOURSES IN PlMA COUNTY, ARIZONA 
U.S.G.S. WATER RESOURCES DATA 





Agua Calienle Spring 

Roy Drachman-Agua Caliente Park 

Measurements by PAG. 
Measurements taken with USGS Pygmy Flow Meter or Free Flow V-Notch Trapazoidal Flume 

1 CIS = 448.83 gpm 

Date - Disehar~e  (rls) Disrharee (wm) llelllod 
11121100 0.24 106 flow meter I 

11128100 0 28 125 flow meter 1 
1131101 0.17 75 flow meter 
41910 1 0.23 105 flow meter 1 
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Streamflow at Agua Caliente Spring, 
November ZOO0 -present 

Date 

Streamflow at Agua Caliente Spring, 
November 2000 - present 

I Date 
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Figure 1. Monitoring Sites in Cienega Creek Natural Preserve 
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Cienega Creek Stream Flow, July 2003 -June 2005 i 

Figure 2. Cienega Creek Streamflow, July 2003 - June 2005. 
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Cienega Creek Stream Flow, July 1993 -June 2005 
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Figure 3. Cienega Creek Streamflow, .luly 1993 - June 2005. 
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Cienega Creek Groundwater Levels. 
Depth to Water. July 2003 -June ZOO5 

A 

Dale 
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June 2005. 
Figure 4. Depths to Groundwater in Cienega Creek Natural Preserve, July 2003 - 

Cienega Creek Natural Preserve Groundwater Levels. 
July 1994 -June 2005 
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Figure 5. Depths to Groundwater in Cienega Creek Natural Preserve. July 1994 - 



Proposed Guidelines for Use of Effluent and Reclaimed Water 
Adopted by the Science Technical Advisory Team (STAT), June 23,2000 

The guidelines below are intended to assist evaluation of the biological benefits of the use of 
effluent and reclaimed water for the Sonoran Desert Conservation Plan. The STAT recognizes 
that on a site basis, decision-makers will need to weigh biological benefits with constraints such 
as presence of landfills and lack of infrastructure, as well as a diverse range of other economic 
and land use issues. 

Overall, the STAT prioritizes protecting existing self-sustaining riparian and aquatic ecosystems 
over the creation of new or enhanced areas of riparian and aquatic life which depend on 
continuing inputs of water, energy and materials. This principle is embodied in the guidelines 
below: 

1. Protect systems that are self-sustaining over those that need continual inputs. Based 
on this belief, the STAT prioritizes substitution of renewable water supplies for 
groundwater and surface water diversions in areas where high-quality aquatic and riparian 
ecosystems still exist and where diversion of water is a primary stressor of those systems. 
For example, previous work has identified the Tanque Verde Valley as an example of an 
important riparian resource that has been degraded by groundwater pumping. 
Substitution of reclaimed water for land uses which are diverting water from the aquatic 
and riparian ecosystems will help relieve this source of biologic stress. 

2. Restore or enhance native riparian and aquatic ecosystems by releasing water to 
restore local aquifer conditions. Where ground water pumping is limited and favorable 
hydrogeologic conditions exist, reclaimed water and secondary effluent can be released to 
in an area in a manner that restores local aquifer conditions. The STAT believes that 
where hydrogeologic conditions are suitable, restoring localized shallow groundwater 
systems and floodplain dynamics will have a greater likelihood of success in creating a 
sustainable system than construction of artificial wetlands and container plantings or 
seedings of riparian vegetation. 

3. If plantings are to be used: a) revegetation is favored in areas where perpetual 
irrigation will not be needed; Ideally, these projects will be designed to avoid 
disturbance of existing vegetation and minimize the need for perpetual irrigation and 
maintenance. Placement in areas where hydrologic conditions are suitable can provide 
the necessary water. b) conflicts with other social objectives should be minimized; 
Revegetation sites should be chosen to minimize future conflicts with aesthetic, 
recreation, or public safety considerations. These other social demands can reduce the 
value of the plantings for self-perpetuation and for wildlife use. For instance, pruning 
and eradication of the understory reduces the utility of areas for most forms of wildlife. c) 
native species appropriate to the site must be used; Using native species that are 
adapted to the specific soil, aspect and elevation of the site will assist in establishment 
and d) sites which augment existing high-quality riparian habitats are favored. 



4. Enhance the ability of secondary effluent or reclaimed water to support aquatic life. 
In some cases, improvement of water quality may be necessary to support aquatic species 
such as fish or other aquatic organisms in the food chain. 

5. Manage riparian and aquatic ecosystems for native species. In many cases, sites 
using reclaimed water or secondary effluent will require active management against non- 
native species and ~ u b l i c  education about whv control efforts are needed. This is 
particularly tme where open water bodies exist. Where open water bodies are proposed, 
the potential consequences on native species should be considered. 



Bj Julia Fon,nstco, 
Pimn rorrncr Region01 Flond Control Disrricr 

Effluent, Riparian Areas, and the 
Sonoran Desert Conservation Plan 

Tucson. Arirorto 

Allocating water for riparian 

Biological Goal 

Protect the full spectrum of plants and 
animals native to Pima County by 
ma~ntain~ng ecosystem structure and 
function. 
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STAT'S effluent guidelines 

1: To relieve groundwater pumping stress 
In otherwise self-sustaining riparian 
areas, the STAT prioritizes substitution 
of renewable water supplies for 
groundwater and surface water 
diversions 
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? Projects 
to relieve 
stress on 
riparian 
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Forty-niner's Country Club 1 

STAT'S effluent guidelines -----I 
2: Restore or enhance native riparian and 

aquatic ecosystems by releasing water 
to restore local aquifer conditions. 

Water quality concerns (N) pretty much 
limited aquifer recharge to existing 
locations, mainly Santa Cruz River. 

Santa Cruz River _. 

One of the richest bjrd 
areas 
Over 20 miles long 
Zn4 largest con on wood^ 
willow forest 
Aberl's towhee, Bell's 
vlre3. Cuckoo 
GW pumping llmtts rise 
of aquifer 

STAT'S effluent guidelines 

3: If plantings are to be used: 

a) revegetation is favored in areas where 
perpetual irrigation will not be needed; 

b) conflicts with other social objectives 
should be minimized; 

c) native species appropriate to the site 
must be used 



STAT'S effluent guidelines 

4. Enhance the ability of secondary 
effluent or reclaimed water to support 
aquatic life. In some cases. 
improvement of water quality may be 
necessary to support aquatic species 
such as fish or other aquatic organisms 
in the food chain. 

USGS Research 

Gebler. 1998 

Univ. of Arizona Research 
1 Dfverslty of maCrolnverlebraIeS war the lowerr 

of  five EDWs studied in Arizona 



Univ. of Arizona (Walker et al., 
2004) 

Aquatic life limited by 

High ammonia 
Low dssolved oxygen 
High fofalorg. carbon 

Rejected the notion 
that substrate 1s the 
hmit~ng factor 1 

Nutrient Removal 
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Improved waste 
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treatment will 
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starting 2006 a l  lna. 

Consequences of Improved Quality 
TO the river: - Increased fish abundance; diversity? - More aquatic invertebrate diversity 

More piscivorous, insectivorous birds 

To the reclaimed system: 

. Already supports aquatic diversity 

. Less eutrophic ponds . Greater potential for discharge to streams. 
restoring aquifers 
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