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Summary of Report

Monitoring is an essential activity to determine the status, detect change and assess the
success of management and conservation actions. Monitoring is a core component of
adaptive management. The role of monitoring and adaptive management in the Clark
County Multiple Species Habitat Conservation Plan (MSHCP) has been prominently
recognized in the original Biological Opinion and the biennial Adaptive Management
Reports. Implementing a successful monitoring and adaptive management process for
conservation projects and programs, however, has proven difficult and Habitat
Conservation Plans pose several unique situations for monitoring and adaptive
management.

This report summarizes the efforts of the Clark County MSHCP to address some of the
hurdles of implementing a monitoring and adaptive management program, with the focus
on the low elevation desert plant species that are part of the MSHCP. The ultimate vision
is a precise and efficient monitoring effort across Clark County, Nevada that increases
knowledge about each species and enhances management and conservation success
through knowledgeable and empowered staff in each jurisdiction.

This report specifically summarizes the work done for the three contract tasks.

The first task was to hold a three day monitoring workshop for all the agencies and
jurisdictions party to the MSHCP. This workshop was held from September 25 to 27,
2007 and was attended by 12 individuals. Day one focused on a framework for
monitoring that included setting objectives, selecting indicators and developing desired
ecological conditions and ecological models. Day two focused primarily on sampling
design. Day three was in the field, at Ash Meadows National Wildlife Refuge, and
included an exercise developing a monitoring protocol and discussions on data analysis
and adaptive management. A workbook was produced for the workshop and all
workshop powerpoints are available.

The second task was to review monitoring protocols for four covered species developed
for Lake Mead National Recreation Area (National Park Service) and recommend
improvements. The draft monitoring protocols were produced in 2007 and were reviewed
in the field in 2008 and revised to incorporate changes in 2009. This report summarizes
the nine recommendations and how the protocols were improved.

The third task was to develop written guidance to help improve monitoring across all
agencies and produce two model monitoring protocols. This Implementation Framework
for Monitoring and Adaptive Management was presented at a workshop on October 22,
2008. The guidance is the most extensive part of the report and covers information on
setting species priorities, developing monitoring objectives and indicators, developing a
study and sampling design and a plan for managing data, determining how data will be
analyzed, interpreted and communicated, and making the whole process adaptive. We
used this as the basis for developing to model monitoring protocols, for Astragalus
geyeri var. triquetrus (threecorner milkvetch) and Arctomecon californica (Las Vegas
bearpoppy). The two model monitoring protocols are included in Appendix A.
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Improving the Implementation of
Ecological Monitoring and Adaptive Management

in the Clark County Multiple Species Habitat Conservation Plan
Final Report for Contract 2005-TNC-574F-P between Clark County
and The Nature Conservancy

Introduction

Monitoring is an essential activity to determine the status or resources, detect change in
resources and assess the effectiveness of management and conservation actions (The
Nature Conservancy 2009, McEachern et al. 2007, Atkinson et al. 2004, Elzinga et al.
2001, Mulder et al. 2000). Monitoring is a core component of adaptive management, an
approach to management that recognizes the inherent complexity and uncertainty in
managing natural resources and structures management into a learning process that
maximizes management success and reduces uncertainty (The Nature Conservancy
2009). The role of adaptive management in the Clark County Multiple Species Habitat
Conservation Plan (MSHCP) has been prominently recognized in the original Biological
Opinion (USFWS 2000) and in several reports (Clark County, Nevada 2006, 2008).

Implementing a successful monitoring and adaptive management process for
conservation projects and programs, however, has proven difficult (The Nature
Conservancy 2009, McEachern et al. 2007). The reasons for these difficulties are related
to monitoring design and sampling (Table 1) or to those related to institutional
understanding (of the role of monitoring in conservation), support (resources such as
funding, staffing, expertise) and implementation (Elzinga et al 2001). A very common
situation is one in which the monitoring results are not communicated to decision-makers
or integrated into decision-making.

Monitoring and adaptive management has been particularly absent in Habitat
Conservation Plans. Only about 5% of HCPs have a “monitoring plan sufficient to
evaluate the [HCP’s] success” (Kareiva et al. 1999). While more of an effort to integrate
monitoring and adaptive management in HCPs has occurred in the last decade, there is
still a lack of monitoring that can be used to assess HCP success (McEachern et al.
2007, Wilhere 2002).

Habitat Conservation Plans do pose several unique situations for monitoring and
adaptive management. Many HCPs cover geographic areas that included multiple
jurisdictions and ownerships. The different jurisdictions have different levels of support
and resources (funding, staff and expertise) available for monitoring. There is commonly
a lack of coordination in developing monitoring protocols, sharing data and lessons
learned (McEachern et al. 2007). It is also difficult for these multiple jurisdictions to have
a perspective of species conservation at the scale of the whole Habitat Conservation
Plan.

The Clark County MSHCP is even more unique in that the majority of the land is
administered by federal agencies and the Clark County MSHCP mitigates for their
activities on federal land. While they all have a similar mandate related like the MSHCP,
they each have different missions and varying monitoring and management capabilities.
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The Clark County MSHCP is also one of the largest Habitat Conservation Plans, both in
terms of area (over 5 million acres, as large as the state of New Jersey) and covered
species (78).

This report summarizes the efforts of the Clark County MSHCP to address some of the
hurdles of implementing a monitoring and adaptive management program, with the focus
on the low elevation desert plant species that are part of the MSHCP. The ultimate vision
is a precise and efficient monitoring effort across Clark County, Nevada that increases
knowledge about each species and enhances management and conservation success
through knowledgeable and empowered staff in each jurisdiction.

This report summarizes the work done on the three contract tasks:

¢ Holding a three day monitoring workshop for all the agencies and jurisdictions
party to the MSHCP. This workshop was held from September 25 to 27, 2007.

¢ Reviewing monitoring protocols for four covered species developed for Lake
Mead National Recreation Area (National Park Service) and recommending
improvements.

e Developing guidance to help improve monitoring across all agencies and develop
two model monitoring protocols reflecting this guidance. This Implementation
Framework for Monitoring and Adaptive Management was presented at a
workshop on October 22, 2008.

Each task is summarized separately in this report. The Implementation Framework for
Monitoring and Adaptive Management is the most extensive part of the report. From the
protocols for the four covered species that we reviewed in Task 2, two of them were
developed into model monitoring protocols. These are presented in Appendix A.

Table 1. Sampling Design Reasons for Failed Monitoring Projects

e The objectives of monitoring, the information desired for management and
conservation, are not clearly understood

e The precision of data does not allow an assessment of status or change

e The study design is inappropriate for the objective of monitoring and/or the
sampling design does not allow inferences to be made beyond the area sampled.
The results do not provide an conclusive insights on status or change

o The sample units can not be accurately relocated

e The sampling design and sampling methods are poorly communicated, thus the
monitoring lacks repeatability.

e The monitoring design or results are not integrated with management actions.

e The data is not analyzed
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Background on the Clark County Multiple Species Habitat
Conservation Plan

Clark County, located in the southern portion of Nevada, encompasses a large and
biologically significant portion of the Mojave Desert where many rare plants, animals and
unigue habitats are found (The Nature Conservancy 2007). Within the county there is
extensive variation in elevation, topography, geology (Figure 1) and current and past
land use, resulting in much habitat diversity, high species richness and many endemic
species. With Las Vegas in the center of the county, there is extensive urban growth and
high demand for land.

In response to the listing of the desert tortoise, a widespread but declining species, in
the early 1990s, a temporary permit for private lands in Clark County (the Desert
Conservation Plan) was developed while permittees and federal agencies developed a
more formal Habitat Conservation Plan. The Clark County Multiple Species Habitat
Conservation Plan (MSHCP) was completed in early 2001, and is a component of the
Section 10 (a) (1) (B) Incidental Take Permit (Permit) issued by the United States Fish
and Wildlife Service (FWS) (Clark County 2008).

The intent and purpose of the MSHCP is to establish a means to address the
conservation needs of the entire range of biological resources within Clark County, to
maximize prospects for long-term protection for habitats located in Clark County, and to
minimize economic disruption cause by listing of additional species (RECON, 2000). The
MSHCP describes a set of minimization and mitigation activities that may be funded to
reduce and/or offset the anticipated habitat loss over the term of the Permit (Clark
County, 2008). The MSHCP covers 78 species, of which 37 are vascular plants. Twenty
of those 37 vascular plants are located on the Spring Mountains National Recreation
Area which is administered by the United States Forest Service (USFS); all activities
associated with these species are covered under a separate Conservation Agreement
with the FWS and the FS (The Nature Conservancy 2007). Eight species are either
covered under land designation, other agreements or likely benefit from the USFS’s
Conservation Agreement, leaving nine vascular plants not covered by any specific
strategy or agreement.

Two important goals of the MSHCP are to maintain stable or increase populations of
covered species and to maintain no net unmitigated loss or fragmentation of habitat.
The primary objectives of the MSHCP are: “a) maintenance of the long-term net habitat
value of the ecosystems in Clark County with a particular emphasis on Covered Species
and b) recovery of listed species and conservation of unlisted Covered Species”
(RECON, 2000).

As required in the Permit, Clark County is required to complete a conservation
management strategy or agreement for the remaining nine plant species that identifies
monitoring actions required to ensure adequate conservation of covered species. Clark
County completed the “Conservation Management Strategy for Nine Low Elevation Rare
Plants in Clark County, Nevada” (CMS) in 2007 (The Nature Conservancy 2007). The
CMS is designed to address rare species conservation needs within the context of a
rapidly expanding urban environment and increased public use of the surrounding
Federal landscape (The Nature Conservancy 2007, Figure 2). The top recommendations
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Figure 1. Geology of Clark County
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by the CMS are: designate specific rare plant populations for conservation management;
coordinate MSHCP communications, funding, projects, monitoring, and adaptive
management; continue botanical surveys on federal lands; conduct research on
pollinators; and track cumulative loss of rare plant populations and habitats.

All of the nine lower elevation rare plant species covered in the CMS are found in
Mojave Desert Scrub. The Mojave Desert Scrub ecosystem includes a number of
landforms that are characterized by their soil, erosional features, slope, aspect, and high
temperature. Relationships between the hydrological cycle (frequency, duration, and
timing of precipitation), soil type, sediment deposition, and eraosion create different
landforms/habitats that include sand dunes and sites thinly covered with sand, gypsum
soils, clifffrock outcrops, and bajadas (including alluvial fans, washes, and desert
pavement) (Clark County 2008). The species discussed in this report are found in
sandy, gypsum or calcareous soils.

Table 2: Nine Low Elevation Rare Plants in Clark County, Nevada

Species Common Name
Anulocaulis leiosolenus var. leiosolenus Sticky ringstem
Arctomecon californica Las Vegas bearpoppy
Arctomecon merriamii White bearpoppy
Astragalus geyeri var. triguetrus Threecorner milkvetch
Calochortus striatus Alkali mariposa lilly
Eriogonum bifurcatum Pahrump Valley wild buckwheat
Eriogonum viscidulum Sticky buckwheat
Penstemon albomarginatus White-margined beardtongue
Phacelia parishii Parish phacelia

While there are nine low elevation covered plant species, four of these occurred on Lake
Mead National Recreational Area lands (National Park Service) where they are being
actively monitored. These were the four covered species that we reviewed in Task 2. For
two of these species, we developed model monitoring protocols. These are presented in
Appendix A.
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Report on the Contract Tasks
Task 1. Monitoring and Adaptive Management Workshop

The Monitoring and Adaptive Management Workshop was held on September 25 to 27,
2007 at the USGS office in Henderson, NV, with field exercises at Ash Meadows
National Wildlife Refuge. Lead monitoring staff were invited from all the jurisdictions to
the workshop. Attending the workshop were Sonja Kokos, Matt Hamilton and Liz
Bickmore (Clark County), Alice Newton (NPS), Dianne Bangle and Scott Abella (UNLV
Public Lands Institute), Fred Edwards (USFWS), Kate C. Walker and Bruce Lund
(USFS), Leslie DeFalco (USGS), and Don Sada and Dave Mouat (Desert Research
Institute).

The workshop was modified from one that has been taught by Nature Conservancy staff
for the last 10 years. The standard TNC workshop is 5 days long and integrates lecture
sessions on monitoring objectives, sampling design, sampling methods and data
analysis with numerous classroom and field exercises.

The Workshop objectives were:
e to empower participants in the design and review of monitoring protocols for
T&E species in desert and desert-mountain ecosystems by:

o introducing a framework for monitoring T&E species including the
development of ecological models, desired ecological conditions and
results chains

0 developing objective-based monitoring and selecting appropriate
indicators

0 presenting the statistical basis of monitoring and sampling design

0 demonstrating the precision of different sampling methods

e To provide an opportunity for participants to develop or improve a monitoring
protocol for a project/species that they are working on

e To provide guidance on how to incorporate the concept of adaptive management
in monitoring projects

This workshop was three days long. Day one focused on a framework for monitoring that
included setting objectives, selecting indicators and developing desired ecological
conditions and ecological models. Day two focused primarily on sampling design. Day
three was in the field and included an exercise developing a monitoring protocol and
discussions on data analysis and adaptive management. A workbook was produced for
the workshop. All workshop powerpoints are available at:

http://www.accessclarkcounty.com/depts/dagem/epd/dcp/Pages/dcp reports.aspx
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Task 2. Review of Monitoring Protocols for Four Covered Species at Lake
Mead National Recreation Area (National Park Service)

Lake Mead National Recreation Area contains populations of some of the highest priority
low elevation covered species in the MSHCP. These include Anulocaulis leiosolenus
var. leiosolenus (sticky ringstem), Arctomecon californica (Las Vegas bearpoppy),
Astragalus geyeri var. triquetrus (threecorner milkvetch) and Eriogonum viscidulum
(sticky buckwheat).

Monitoring protocols were developed and pilot monitoring data collected for these four
species by one of the authors (Dianne Bangle) in 2007 under a contract with Clark
County. The draft monitoring protocols were reviewed in the field in 2008 and revised to
incorporate changes in 2009. As a group we developed a list of improvements and
recommendations to these protocols.

These are the major findings of the review.

1. Strengthen the linkage between the biology of and threats to the species and
the monitoring objectives. Developing appropriate monitoring objectives requires
using all available information on the biology and the threats affecting the species and
the species habitat. Fortunately, an excellent document, A Conservation Management
Strategy for Nine Low Elevation Rare Plants in Clark County, Nevada by The Nature
Conservancy, Nevada Field Office, Reno, Nevada (2007) summarizes the biology and
ecology of the species and analyses the threats to the species over different ownerships.
This information is essential for determining what questions one wants the monitoring to
answer. It also provides the basis for the selection of indicators. The linkage also helps
to make sure that each monitoring protocol is unique to the species being monitored and
not developed through a cut and paste approach.

Improvements made to the monitoring protocols: added more detail on the biology
of the species and identified the threats specific to the land ownership being monitored.

Recommended changes to the monitoring protocols: that more quantitative data on
trampling, soil disturbance, burros, trails be collected. The monitoring would benefit from
a better method of recording these disturbances, both their distribution and intensity.

2. Recognize the threat of investigator impact. In many habitats, such as wetlands
and shallow soil communities, the act of monitoring has a disturbance impact on the
species and habitat. This is true with the cryptogamic crust in desert communities that
may be essential for seedling establishment and survival and providing a source of
nutrients for several of the covered species (The Nature Conservancy 2007). All of the
protocols were designed with this in mind, but investigator impact was not explicitly
discussed.

Improvements made to the monitoring protocols: added a discussion on investigator
impact in both the species background and in the sampling methods.

Monitoring and Adaptive Management for the Clark County MSHCP 8



3. Strengthen the clarity and specificity of the monitoring objectives. Clear
monitoring objectives focus monitoring on the most important management questions.
Monitoring objectives need to have:

e A clear statement of what type of monitoring (status, trend, or effectiveness) is
the focus of the protocol. Status monitoring assesses the size or condition of a
population at one point in time, comparing it to a threshold. Trend monitoring is
designed to be able to detect directional change in size or condition. And
effectiveness monitoring is designed to assess the response of the population to
one or more specific conservation or management actions, such as invasive
species control or trail closure. These different types of monitoring objectives
differ by the type of study design, the indicators measured and the precision of
the data.

¢ Biologically realistic baseline measurements and thresholds or level of change
detection.

Improvements made to the monitoring protocols: clarified that the baseline density,
species richness and cover of native and non-native species will be determined as a
average of the first 3 years, that annual sampling will be done only in years with average
to above average rainfall, and that the abiotic factors will be correlated with the species
density data.

4. Include the management and monitoring response to significant changes in a
population. Proactively assessing the potential management and monitoring responses
to significant change in a population helps prepare the monitoring program for its next
steps and provides insights into what other staff, partners and stakeholders should be
involved in the monitoring and management efforts.

Improvements made to the monitoring protocols: added this section to the
monitoring protocols.

5. State explicitly what the population of interest is and what the relationship of
the plot data is to the population of interest. A monitoring protocol needs to explicitly
state the population of interest and whether the plot data will be used to make statistical
inferences or considered representative of that population of interest.

Improvements made to the monitoring protocols: added clarity to this section of the
monitoring protocols.

6. Assess data for precision. Whenever data is sampled from a population to make
inferences about a larger sampling area, that data should be assessed for its precision
(for status monitoring) or power (for detecting change). Assessing precision or power
can be done at several scales, from quadrats to a plot, from plots to the total population,
from multiple populations to all populations within a geographic range. The data
collected for three of the four species did not need to be assessed for precision, since
they were established to be representative of the sampled population not to make
statistical inferences. The subsampling of the plots for Eriogonum viscidulum (sticky
buckwheat) proved to be relatively precise (+/- 50%) in estimating the total population of
the species in the plot after changes after pilot sampling.
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Improvements made to the monitoring protocols: Assessed the precision of the
Eriogonum viscidulum (sticky buckwheat) data and implemented improvements to the
sampling design.

7. Strengthen data accuracy and repeatability. Any long-term monitoring effort needs
to insure that the locations of the plots and the sampling methods can be repeated over
different sampling times (McEachern and Sutter in prep., McEachern et al. 2007, Govus
et al. in prep.). This is important in all monitoring, but even more important for monitoring
objectives that requires a long time period to measure changing status, detect change or
discern the effectiveness of a conservation or management action. For the NPS study,
an effort to locate one of the sampling plots using the GPS data failed.

Recommended changes to the monitoring protocols: we recommend that the
location of plots and the sampling methods be tested by an individual knowledgeable
about monitoring but independent from the work done on these species in the Lake
Mead National Recreation Area.

8. Strengthen the detail on data management. The management of the data is an
essential stage between data collection and the analysis and archiving of the data. It is
also a stage in monitoring that usually is not explicitly discussed.

Improvements made to the monitoring protocols: added information from the report
from the Data Management Plan (National Park Service 2007) and from Palmer and
Landis (2002) that helps to insure the accuracy of the data collection and the
management of the data

9. Strengthen the planning section on data analysis, interpretation and
communication. While it is challenging to plan for these components of the monitoring
protocol, it greatly helps thinking about the outcomes of the monitoring effort and
essential for adaptive management. This is a component of monitoring that is often
lacking, especially the communication of monitoring results to decision-makers.

Improvements made to the monitoring protocols: added more detail to the data
analysis and added sections on data interpretation and communication.
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Task 3. Implementation Framework for Monitoring and Adaptive
Management

While reviewing the monitoring protocols for one agency and four species within the
MSHCP is valuable, the authors wanted to provide support for monitoring across all the
jurisdictions. The monitoring workshop was one means to do this. Another was to
capture the available knowledge and lessons learned from the monitoring protocols to
develop an Implementation Framework for Monitoring and Adaptive Management (Table
3).

The impetus for this framework also grew out of the piecemeal approach that is seen in
monitoring, and the lack of a comprehensive big picture that includes all the steps
necessary for a good monitoring and adaptive management protocol. Many times the
focus of monitoring staff is on the sampling design, but not on objectives and indicators,
data management, or on analysis, communication, and learning. This can result in
expensive monitoring programs with no link to actual objectives or to an adaptive
management feedback loop.

The implementation framework is structured by five components:

1. Priorities — is the monitoring focused on priority species and species locations?

2. Objectives and Indicators — is the monitoring addressing the most important
objectives for each species and are the most effective indicators selected to
detect status, change or effectiveness?

3. Study and Sampling Design — is the design of the study adequate to assess
the monitoring objectives?

4. Data Analysis, Interpretation and Communication — will the data be analyzed,
interpreted, communicated, made available, and archived in ways to maximize its
impact on decision making?

5. Adaptive Management — are the processes and structure present to allow the
monitoring data to be used to learn and adapt conservation actions?

Some of the more significant components of the framework are:
¢ Determining whether the most important monitoring question is a status, trend or
effectiveness question
e Insuring the accuracy of data collection, the ability to repeat the monitoring in the
future and the management of data
¢ Identifying the best available information and experts to assist in the
interpretation of the data
e |dentifying at the beginning of the project the audience of decision-makers and
presenting the data in a manner appropriate to maximize their understanding and
ability to make decisions that will influence conservation actions and
management
e The multiple roles of communication and publishing
0 to communicate results to improve the work of others
o to facilitate peer review and improvement of your work
0 to archive the methods and results
o To identify early in the process how the results will be used to adaptively manage
the target or conservation area
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Table 3. An Implementation Framework for Monitoring and Adaptive

Management

1. Determine
Priorities for
Monitoring

What are the most
important species
and species
locations to use
limited monitoring
resources?

2. Focus
Monitoring
through
Objectives and
Indicators

What are the most
important
monitoring
objectives?

What information
is needed to
determine the most
important
monitoring
objectives?

What are the most
effective indicators
to assess the
monitoring
objectives?

3. Develop a
Monitoring Protocol
that Assesses the
Monitoring
Objectives

What level of certainty
is needed to determine
whether the
conservation objective
is being met?

What study design will
effectively and
efficiently assess
status, trend or
effectiveness?

What sampling design
will effectively and
efficiently answer the
monitoring objectives?

Population of
interest
Appropriate
sample unit
(SV) and
sampling
method
Spatial
allocation of
SUs
Temporal
