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Introduction

This chapter describes how the Butte Regional Conservation Plan (BRCP) Monitoring and Adaptive
Management Plan (MAMP) will be developed, and the monitoring requirements of the BRCP.
Monitoring is a required component of all Habitat Conservation Plans (HCPs) and Natural
Community Conservation Plans (NCCPs). The purpose of the MAMP is to (1) ensure that the
Permittees are in compliance with the terms and conditions of the permits; (2) to determine if the
operating conservation program is making progress toward achieving the goals and objectives of the
BRCP; and (3) to determine if there is a need to adjust the conservation measures to achieve the
biological goals and objectives.
The MAMP framework described here is consistent with the guidance provided in the Habitat
Conservation Planning and Incidental Take Permit Processing Handbook (HCP Handbook, 81 Federal
Register [FR] 93702) published by the U.S. Fish and Wildlife Service (USFWS) and National Marine
Fisheries Service (NMFS), and provisions of the Natural Community Conservation Planning Act
(NCCPA) 1 for monitoring the implementation of HCPs and NCCPs.

According to the HCP Handbook, monitoring should accomplish the following objectives.








Assess the state of the system or species.

Evaluate competing hypotheses about the effectiveness of management actions.

Focus on crucial information needed to resolve uncertainty and improve management
effectiveness.

Show explicitly the monitoring data’s purpose and use in the adaptive management processes
established in the HCP.
Increase understanding of the system being monitored.

Likewise, the NCCPA contains provisions regarding the monitoring program of an HCP/NCCP. In the
NCCPA, a monitoring program is defined as “a program within an approved natural community
conservation plan that provides periodic evaluations of monitoring results to assess the adequacy of
the mitigation and conservation strategies or activities and to provide information to direct the
adaptive management program.”
The NCCPA specifies that the monitoring program includes all of the following elements:





Surveys to determine the status of biological resources addressed by the plan, including covered
species.
Periodic accountings and assessment of authorized take.
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Progress reports on all of the following matters.










Formatted: Keep with next

Establishment of habitat reserves or other measures that provide equivalent conservation of
covered species and providing funding where applicable.
Compliance with the plan and the implementation agreement by the wildlife agencies, local
governments, and landowners who have responsibilities under the plan.
Measurements to determine if mitigation and conservation measures are being
implemented roughly proportional in time and extent to the impact on habitat or covered
species authorized under the plan.

Evaluation of the effectiveness of the plan in meeting the conservation objectives of the plan.
Maps of land use changes in the Plan Area that may affect habitat values or covered species.
A schedule for conducting monitoring activities. 2

As described in the HCP Handbook, the monitoring program should be tightly integrated with
management activities, and should be driven by the biological goals and objectives of the plan. The
HCP Handbook emphasizes the importance of identifying competing hypotheses regarding the
outcomes of management decisions and actions and on using monitoring results to address those
competing hypotheses. Thus, some aspects of HCP monitoring programs are evolving into quasiresearch programs designed to address hypotheses of high management concern. The use of
conceptual models is strongly advocated as an effective means of representing the current
understanding of the ecosystem being monitored and identifying competing hypotheses about how
management actions (or the lack thereof) affect the system.
It should be noted, however, that most of the guidance regarding development of monitoring
programs is geared toward natural habitats undergoing natural ecosystem processes. The BRCP, in
contrast, contains a significant agricultural component that deals with working landscapes under
intensive agriculture, which is quite different from natural ecosystems.

7.1.1

Responsibility for the Monitoring Program

The Butte County Association of Governments (BCAG), as the Implementing Entity, will develop and
implement the MAMP. However, BCAG may contract with one or more partners to implement
portions of the monitoring and adaptive management program, including the wildlife agencies,
academic institutions, consulting firms, or other qualified entities. BCAG may also partner with
existing monitoring programs that are implemented by other entities (e.g., universities, Central
Valley Regional Water Control Board, USFWS, NMFS, California Department of Fish and Wildlife
[CDFW], and U.S. Geological Survey, Plan Operators of adjacent HCPs) to achieve a larger economy of
scale and reduce costs. BCAG, however, is responsible for ensuring that monitoring undertaken by
others on behalf of BCAG comply with BRCP implementation requirements.
BCAG will coordinate and share monitoring results, as appropriate, with other regional restoration
and management programs. BCAG will coordinate with approved and developing HCPs and NCCPs
that adjoin the Plan Area and organizations conducting monitoring of existing conserved lands
within and adjacent to the Plan Area.

2
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7.1.2

Types of Monitoring

Monitoring has been defined as the “systematic and usually repetitive collection of information
typically used to track the status of a variable or system” (Atkinson et al. 2004). However, in the
context of HCP/NCCP implementation over time, the following types of monitoring are defined.

7.1.2.1

Compliance Monitoring

The purpose of compliance monitoring is to ensure compliance with terms and conditions of the
BRCP and its associated permits during the implementation of covered activities, and to track the
progress of BRCP implementation in accordance with the implementation schedule (Chapter 8, Plan
Implementation). Compliance monitoring actions and procedures are presented in Table 7–1,
Compliance Monitoring Actions.
The compliance monitoring actions will be implemented, as applicable, for all covered activities by
the responsible entities as indicated in Table 7–1. The procedures to be used by the Permittees and
third-party project proponents for documenting compliance with the BRCP are described in Section
8.7, Process for BRCP Implementation.
Compliance monitoring also involves periodic visits to properties on which BCAG has purchased
conservation easements, particularly working landscapes (i.e., agricultural fields and pasturelands)
to ensure property owners are in compliance with the terms and conditions of the conservation
easements.

7.1.2.2

Pre-Acquisition Surveys

Pre-acquisition surveys are conducted to assess the physical and biological resources and
infrastructure present on lands being considered for acquisition to determine the degree to which
they are suitable for achieving BRCP biological goals and objectives. In instances where land is being
considered for acquisition to protect habitat occupied by a particular covered species, federal and
state protocol-level surveys may be used to determine occupancy.

7.1.2.3

Baseline Condition Surveys

Baseline condition surveys are conducted to obtain information on the distribution of covered
species and their habitats on acquired lands, assess variability in those resources, and assess the
level of ecological condition and function of conserved species habitats and supporting ecosystem
processes. Populations of biological organisms, including covered species, exhibit a high degree of
annual variation and therefore it may be necessary to track a population for several years before a
meaningful “baseline” can be developed from which to measure success of management.

7.1.2.4

Effectiveness Monitoring

Effectiveness monitoring is defined in the HCP Handbook as the collection of information necessary
to support ongoing conservation decisions (81 FR 93702). Effectiveness monitoring itself comprises
several different types of monitoring, including monitoring the results of habitat creation,
restoration, and enhancement actions; monitoring the results of specific management actions; and
monitoring the status and trends in populations of interest.
Butte Regional Conservation Plan
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Effectiveness monitoring works best by developing competing hypotheses about how the system
will respond to management actions taken through implementation of the conservation strategy.

Habitat Creation, Restoration, and Enhancement Monitoring

Habitat creation, restoration, and enhancement (HCRE) projects are required components of the
BRCP, but the science of exactly how to implement these projects is not perfect. Techniques that
work in one time and place may not work in others. Implementation of HCRE projects is also very
expensive. It is therefore critical to evaluate the effectiveness of HCRE techniques so that the
techniques themselves can be refined and improved before using them again in future projects. It is
also important to determine if the success criteria (i.e., the specific and quantifiable goals for habitat
creation specified in the design plan for the HCRE project prior to implementation) are met. Finally,
when success criteria are met, it must be determined if the species for which the habitat was
created, restored, or enhanced has responded positively to the changes.

The Conservation Strategy of the BRCP requires the development of monitoring plans to evaluate
the success of HCRE (Section 5.4.2.1, CM4: Develop and Implement Site-Specific Wetland and Riparian
Restoration Plans) projects as called for in management plans (Section 5.4.2.2, CM5: Enhance
Protected Natural Communities for Covered Species).

Population Status and Trend Monitoring
Population status and trend monitoring is often the most expensive type of monitoring, particularly
for HCPs because the populations of interest are by definition rare, and often difficult to detect. It is
also not feasible to monitor the status and trends of all covered species. Therefore, priorities for
monitoring must be set and the program designed, from the beginning, to address the most at-risk
species and answer the questions of highest management concern.

The monitoring program must also be designed to assess the response of species and their habitats
to specific, short-term management actions (e.g., treatment of noxious weeds, changing water levels
in a created or restored marsh) and longer-term management actions (e.g., changing grazing
regimes or implementing an invasive species removal program).

In some cases, the best way to manage a particular habitat for a species is unknown. If the
uncertainty in how to manage a species is critical enough, a specific study will be designed or
implemented. These are sometimes referred to as directed studies, but in the HCP Handbook they are
considered part of the regular monitoring program. Directed studies are typically implemented to
address very specific questions of high management concern, and are undertaken as needed to help
resolve critical uncertainties.
The need for directed studies typically becomes apparent when management-oriented conceptual
models are developed and as management prescriptions are developed and implemented.

7.1.3

Adaptive Management

The HCP Handbook considers adaptive management as a tool to address uncertainty in the
conservation of a species covered by an HCP. In its simplest form, adaptive management is a simple
feedback loop ensuring that changes in management actions are implemented based on results of
the monitoring program. The NCCPA defines adaptive management as “…to use the results of new
information gathered through the monitoring program of the plan and from other sources to adjust
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management strategies and practices to assist in providing for the conservation of covered species.”
(FGC §2805(a))

The HCP Handbook makes clear that monitoring and management actions must be integrated. “The
integration of these two parts of an HCP’s conservation program is essential to the success of them
both.” (USFWS 2016) Therefore, the monitoring program must be designed in concert with both the
design and implementation of management actions so that the most information can be obtained
from the monitoring program. This is critical for the MAMP to be successful. The outcome is better
management decisions, but the process of learning and making more informed future decisions is
what adaptive management is all about.

7.1.4

Phases and Scales of Monitoring

The MAMP will need to address monitoring that occurs at different phases of BRCP implementation
and across the three geographic scales identified in the BRCP, namely monitoring at the landscape
level, the natural community level, and the individual species level.

7.1.4.1

Monitoring Phases

The type and intensity of monitoring will vary over the term of the BRCP as the reserve system is
assembled and data is accumulated. In the early stage of reserve system development, the amount of
conservation lands will be small and therefore the reserve system’s ability to support populations of
some species, particularly wide-ranging species such as Swainson’s hawk, is limited. Consequently,
sample sizes may be too small to allow for meaningful conclusions to be drawn from intensive
monitoring efforts to track population trends of covered species. However, as the reserve system
grows, large-scale assessments of local populations of covered species become a reasonable way to
assess the effectiveness of conservation efforts. The MAMP will need to address monitoring needs as
they evolve over time and as the reserve system is assembled.

The earliest phase of the monitoring effort is often referred to as the inventory phase. It is during this
phase that pre-acquisition surveys and surveys for baseline conditions occur. This phase continues
as long as the reserve system is being assembled.

The next phase of monitoring is the phase during which monitoring protocols are tested and refined,
particularly those protocols that are intended to track changes in populations over time and species
response to management actions. Detection probabilities are unknown at the outset of monitoring
and variation in other factors makes the estimation of sample sizes difficult. The anticipated
intensity of the management action is also difficult to predict. Therefore, proposed monitoring
protocols often need to be tested and refined.

The next phase, often referred to as the long-term monitoring phase, begins after the initial
monitoring protocols have been developed, tested, and where appropriate, revised and evaluated
again, and found to effectively provide the necessary information at a reasonable cost. However,
technologies used in monitoring, and monitoring design and analysis techniques continue to evolve,
and information concerning the response of covered species and their habitats to management
actions continues to accumulate. Therefore, the BRCP MAMP will identify a specific process by
which changes to monitoring protocols are proposed, reviewed, and approved.
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7.1.4.2

Monitoring Scales

In addition to being able to accommodate and address the changing and evolving requirements of
BRCP implementation, the MAMP will need to address monitoring requirements at the various
spatial scales identified in the Plan, namely the scales of the landscape, natural community, and
individual species.

Landscape-level monitoring is monitoring that occurs at spatial scales that are at or in excess of the
size of the Plan Area, and addresses concerns that cross various natural community types.
Landscape-level monitoring actions include tracking the distribution, abundance, and connectivity
of natural communities throughout the Plan Area and the region surrounding the Plan Area, changes
in the distribution of potential threats such as invasive species at the Plan Area scale and larger (e.g.,
the nonnative common water snake [Nerodia sipedon] and nutria [Myocastor coypus] expanding
their range in marsh habitats in California), and other metrics occurring at the broadest scales.

Natural community-level monitoring includes measuring ecosystem variables that are potential
drivers of natural community and covered species population changes, such as the distribution and
abundance of vernal pools, their size, ponding duration, and other characteristics; the distribution of
California ground squirrels; and the frequency and intensity of disturbance agents such as fire and
flood.
Species-level monitoring includes actions to monitor the status and trends in the distribution,
abundance, and productivity of covered species. Results of species-level monitoring actions are used
to evaluate habitat creation, restoration, and enhancement actions and other specific management
actions, as well as to track progress toward meeting the BRCP biological goals and objectives.

7.2

Monitoring and Adaptive Management Plan
Development Process

As noted above, a well-designed monitoring program should provide an unbiased, scientific way to
evaluate the compliance with permit conditions and the effectiveness of the BRCP’s conservation
measures by achieving the following objectives.









Demonstrate compliance with the Plan and associated permits.

Assess progress toward meeting the Plan’s biological goals and objectives.

Evaluate competing hypotheses about the effectiveness of management actions.

Focus on crucial information needed to resolve uncertainty and improve management
effectiveness.

Show explicitly the monitoring data’s purpose and use in the adaptive management processes
established in the HCP.
Increase understanding of the system being monitored.

To achieve these objectives, the effectiveness portion of the MAMP must be tightly integrated with
management activities, and be driven by the biological goals and objectives of the Plan. Therefore,
BCAG shall implement the following procedure for developing the MAMP.
Butte Regional Conservation Plan
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Step 1. Design the Compliance, Pre-Acquisition Survey, and Baseline Conditions Monitoring
Protocols. These protocols will need to be developed first because effective implementation
requires it. Selecting properties for inclusion into the reserve system requires a robust procedure to
ensure that the best, highest priority properties are acquired. Development of management plans,
management goals and objectives, and robust monitoring protocols requires that a complete
inventory of covered species and their habitats be conducted on acquired properties. Therefore, the
development of pre-acquisition and baseline conditions survey protocols is a top priority.
Although obtaining an accurate assessment of the distribution and abundance of covered species
and their habitats on conservation lands is important, concluding a species is not there, when in fact
it is there, is not as detrimental as it is for development projects. Therefore, pre-acquisition and
baseline conditions survey protocols may, where appropriate, differ from approved survey
protocols designed specifically for determining presence/absence for development projects.

Step 2. Design the Effectiveness Survey Protocols. As noted above, effectiveness monitoring is
composed of two parts: (1) monitoring habitat creation, restoration, and enhancement projects, and
(2) monitoring status and trends of populations of covered species.

Protocols for monitoring the effectiveness of HCRE projects will be developed specifically for each
project as the project is developed. Developing success criteria and the protocols to measure them
obviously cannot be done until the specific project has been designed. Therefore, specific HCRE
monitoring protocols cannot be incorporated into the MAMP effectiveness monitoring protocols.
However, the need to determine covered species use of HCRE projects must be taken into
consideration when designing the long-term MAMP monitoring protocols. General characteristics of
HCRE monitoring protocols are described below.

HCRE monitoring protocols must be developed prior to implementing HCRE projects, and must be
incorporated into land management plans. The HCRE monitoring protocols must describe the
attributes to be monitored, thresholds for triggering adaptive management actions, and criteria that,
when achieved, indicate that ecological objectives of the HCRE projects have been achieved.
HCRE projects should be identified as early as possible so that the need to monitor covered species
use of the projects can be incorporated into the MAMP monitoring protocols whenever possible.
When designing the status and trends portion of the effectiveness monitoring program, the
following steps will be followed.

1. Review the Biological Goals and Objectives. The biological goals and objectives will be used
as a guide to develop specific goals for individual management units that will be tracked in
accordance with the MAMP.

2. Develop Management-Oriented Conceptual Models. The process of developing clear and
well-thought-out conceptual models should result in a better understanding of the state of
knowledge of the covered species and the natural communities in which they occur, and help to
identify critical uncertainties that would hinder the ability to manage species and the habitats in
which they occur for increased use by—and population growth of—covered species. They also
facilitate the use of an adaptive management approach to monitoring by making explicit the
hypotheses being addressed by the monitoring program.
3. Identify Applicable Conservation Measures and Potential Management Actions.
Conservation measures include habitat acquisition and creation, restoration, and enhancement.
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Enhancement may include management of existing habitat to promote certain habitat features
thought to be important to covered species. By identifying all of the potential management
actions that might be taken to promote the distribution and abundance of covered species first,
the MAMP can be designed specifically to evaluate the effectiveness of those actions.

4. Design the Monitoring Program. Determine the monitoring approaches needed, the metrics
that need to be measured, and other aspects of the monitoring program.

7.3

Monitoring and Adaptive Management Plan
Content and Monitoring Requirements

The Monitoring and Adaptive Management Plan will address all aspects of monitoring, including the
collection of pre-acquisition survey data, monitoring for baseline conditions, and the various
components of effectiveness monitoring. It will also cover the various phases and scales of
monitoring, and how the information collected will be used to inform the adaptive management
process. The MAMP will be developed by BCAG and must be approved by the wildlife agencies.
Procedures and oversight requirements for making changes to the MAMP are described in Section
7.4.2 Adjustments to the Monitoring Program.

7.3.1

Compliance Monitoring Requirements

BCAG will conduct compliance monitoring through the annual progress report process as described
in Section 8.8.2, Annual Progress Report. Specific compliance monitoring actions and procedures are
listed in Table 7–1, although this list is not exhaustive. At a minimum, compliance monitoring
entails:





Documenting and reporting the amount of habitat conserved relative to covered activities
impacts;
Conditions implemented on covered activities;

Status on the biological goals and objectives implemented by BCAG.

Another aspect of compliance monitoring is ensuring that landowners comply with BCAG’s
conservation easements terms and conditions.

Requirement 1. Develop and implement a monitoring protocol for monitoring compliance
with the terms and conditions of conservation easements. The protocol will establish the
frequency of visits and the information to be collected at each visit. A conversation with the
landowner or tenant farmer must be included in the protocol. At a minimum, photo stations will be
established at strategic locations throughout such properties and, for agricultural fields, the crops
grown each year documented.

7.3.2

Pre-Acquisition and Baseline Conditions Monitoring
Requirements

The MAMP will identify specific protocols to be implemented to assess the distribution and
abundance of covered species and their habitats on lands being considered, or that have already
Butte Regional Conservation Plan
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been acquired, for inclusion in the reserve system. The protocols will specify the methods, metrics,
duration, intensity, and sample sizes required for each protocol.

Requirement 2. Develop and Implement Pre-Acquisition Monitoring Protocols. Requirements
for the pre-acquisition survey protocols are listed in Chapter 5 (Section 5.4.1.1, Pre-Acquisition
Surveys. Pre-acquisition surveys will be designed to assess the physical and biological resources and
infrastructure present on lands being considered for acquisition to determine the degree to which
they are suitable for achieving BRCP biological goals and objectives. In short, the survey should
provide the information required to make an informed decision about whether a given parcel should
be acquired. This is particularly important at the beginning of the assembly of the reserve system. As
the reserve system grows, and acquired parcels begin to achieve their connectivity goals, in many
cases the required information will already be known.

Pre-acquisition surveys will include a visit to the site undertaken by wildlife and plant ecologists
capable of making accurate determinations of the site’s potential to support covered species. The
survey protocol must provide the information necessary to determine that the property meets the
site assembly rules outlined in the Section 5.4.1.1, CM1: Acquire Lands.

Requirement 3. Develop and Implement Baseline Conditions Monitoring Protocols. The
baseline conditions survey protocols must provide all the information necessary to describe the
baseline ecological conditions present on the acquired lands, inform the Management Plan for that
parcel, and be conducted within 2 years of acquisition (Section 5.4.2.2, CM5: Enhance Protected
Natural Communities for Covered Species). All or a portion of ecological baseline condition data may
be collected during pre-acquisition surveys (Section 5.4.1.1, Pre-Acquisition Surveys).
At a minimum, the baseline conditions survey protocol will include the following items:
















A vegetation/habitat type map, including tree snags, and a description of dominant species and
vegetation structure in each vegetation type.
A description of percent canopy cover in each mapped riparian vegetation polygon.

A description of hydrologic conditions, including a map of water features (e.g., vernal pools,
ponds, intermittent and perennial stream channels).
A description of current and historical land uses (e.g., livestock grazing regimes, cropping
practices).

A map (if applicable) and description of areas infested with nonnative invasive plants and/or
animals, plant or animal disease, and/or areas of human disturbances (e.g. off-road vehicle use,
vandalism, etc.).

Mapped locations of covered plant species occurrences and estimated number of plants in each
occurrence.
Occurrence of covered wildlife species and documentation of key habitat uses (e.g., presence of
covered bird species nest sites), including mapped locations of raptor nest sites.

Clean WaterWater Act Section 404 jurisdictional wetlands and other waters of the United States
delineation including areas subject to Fish and Game Code 1602 on all BRCP acquired
nonagricultural conservation lands and agricultural conservation lands on which natural
communities and covered species habitats will be restored.

Butte Regional Conservation Plan
AdministrativeScreencheck Final

7-9

October 2018
March 2019
ICF 00736.10

Formatted Table
Formatted: Font: Bold

Chapter 7
Monitoring and Adaptive Management

Butte County Association of Governments

Baseline conditions survey protocols should be rigorous enough to establish baseline conditions
against which the effectiveness of BRCP creation, restoration, and enhancement actions can be
measured. In some cases, however, it will not be possible to separate the effects of management
actions from natural variation in species populations. In such cases, the long-term effectiveness
monitoring protocols will be used for the assessment of the effectiveness of management actions.

Baseline ecological survey results will also be used to document the natural resources and their
characteristics and condition of lands protected under BRCP conservation easements at the time of
the easement transfer. Provisions of the baseline ecological surveys are intended to comply with the
statutory requirement for baseline studies pursuant to U.S. Treasury Department Regulations that
stipulate requirements for conservation easements 3 (Section 8.4, Process for BRCP Implementation).

7.3.3

Effectiveness Monitoring Protocol Requirements

As noted above, effectiveness monitoring comprises several different types of monitoring, including
monitoring the results of habitat creation, restoration, and enhancement actions; monitoring the
results of specific management actions; and monitoring the status and trends in populations of
interest. Monitoring requirements change over time, and must occur at several spatial scales,
including the landscape, natural community, and species levels.

7.3.3.1

Habitat Creation, Restoration, and Enhancement Monitoring
Requirements

The BRCP includes actions to create, restore, and enhance conservation lands (Section 5.4.3.1: CM7:
Create and Maintain Greater Sandhill Crane Winter Roosting Habitat; Section 5.4.3.2: CM8: Restore
Giant Garter Snake Habitat; Section 5.4.2.2: CM5: Enhance Protected Natural Communities for Covered
Species, and others). In most cases, monitoring protocols for these projects cannot be written in
advance of designing the project itself. Therefore, these protocols do not need to be described in
detail in the MAMP.

Requirement 4. Monitor the Success of Habitat Creation and Restoration Projects. Prior to
implementing habitat creation or restoration projects, BCAG will develop monitoring protocols that
specify the attributes to be monitored, thresholds for triggering adaptive management actions, and
criteria that, when achieved, indicate that ecological objectives of the habitat creation or restoration
project have been achieved (i.e., success criteria). Separate success criteria will be developed for the
vegetative and habitat components of the project and for the occupancy and use by covered species
components. The monitoring protocols will be incorporated into conservation land management
plans, and must be approved by the wildlife agencies.
If the success criteria are not achieved, an adaptive management review shall be implemented to
determine (1) what, if any, remedial actions should be implemented to improve the likelihood for
achieving the success criteria, (2) if the success criteria are inappropriate based on site capability
and need to be modified, and/or (3) if subsequent restored habitat designs need to be adjusted to
improve development of the desired ecological conditions.

Habitat creation/restoration sites will also be monitored to determine their use by associated
covered species over time. Use of restored habitats by associated covered and other native species is

3

Treasury Regulations Section 1.170A-14(g)(5)(i).
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a strong indicator that the restored habitat has successfully developed the desired habitat functions
for these species.
The BRCP also includes a number of recommended management actions such as changing the
grazing regime, prohibiting ground squirrel control, fencing off oak seedlings, and others. It is
important that all such actions be coordinated closely with the monitoring program so that any
potential effects of management can be assessed. All types of management actions should be
monitored to assess the effectiveness of the treatment.

Requirement 5. Monitor the Results of Management Actions. Long-term monitoring protocols
will be established with the intent to provide the information necessary to assess the effectiveness
of management actions. However, because these protocols are intended to meet multiple objectives,
and may not be effective for monitoring the results of specific management actions in all cases,
particularly when the reserve system – and thus sample sizes – are small, BCAG will consider
revising monitoring protocols or conducting additional monitoring to assess the effectiveness of any
management actions taken. When management actions are developed, the ability of the currently
adopted monitoring protocol to adequately assess the effects of the management actions will be
evaluated. If the management action cannot be adequately evaluated using currently adopted
monitoring protocols, BCAG will revise the monitoring protocols (e.g. change locations where
monitoring of grassland habitats is conducted so that a balanced experiment can be conducted to
evaluate a change in grazing regime) or implement additional monitoring to evaluate the
effectiveness of the management action.

7.3.4

Status and Trends Monitoring

The MAMP will include protocols for monitoring the status and trends of covered species and their
habitats. The monitoring requirements below have been divided into three levels: landscape, natural
community, and species monitoring requirements.

7.3.4.1

Landscape-Level Monitoring Requirements

The following requirements for the MAMP are considered landscape-level monitoring requirements
by the BRCP.

Requirement 6. Track (Map) Changes in the Distribution, Abundance, and Connectivity of
Natural Communities and Agricultural Habitats throughout the Plan Area. The MAMP will
describe detailed methodology to track changes in the distribution and abundance of natural
communities, including agricultural habitats, within the Plan Area. BCAG will use this information to
determine if there is a need to adjust BRCP implementation through the adaptive management
process to better address the conservation needs of covered species if substantial and unanticipated
changes in the distribution and abundance of natural communities, agricultural habitats, and
covered species habitats occur. It will also assist in determining priorities for conservation land
acquisition. Changes in the distribution and abundance of agricultural habitats will also be tracked
in broad categories such as rice, row and field crop agriculture, and orchards, vineyards, and other
permanent or semi-permanent crop types, because these categories reflect important components
of habitat for covered species.
The intensity, frequency, and resolution of the monitoring will be clearly described with a rationale
to justify the level of effort required.
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Requirement 7. Document the Status of Covered and Invasive Species throughout the Plan
Area. BCAG will actively pursue and collect information on the distribution, abundance, and status
of covered species populations and populations of invasive species of management importance
throughout the Plan Area and throughout the species ranges in California to augment information
collected as part of the monitoring program. Sources of information include the wildlife agencies,
published and unpublished literature, the California Department of Fish and Wildlife Natural
Diversity Database, preconstruction surveys conducted as part of covered and non-covered
development and maintenance activities, pre-acquisition surveys of lands being considered for
acquisition conducted by BCAG or on BCAG’s behalf, and any other sources to which BCAG can gain
access.
BCAG will also coordinate with and contribute to regional survey efforts, such as the periodic
statewide tricolored blackbird and Swainson’s hawk surveys, and other regional survey efforts for
sandhill crane, listed fish species, and covered plant species.

The MAMP should also attempt to coordinate, where appropriate, with adjacent Habitat
Conservation Plans to scale up survey efforts to achieve greater efficiency and a broader picture of
factors affecting the distribution and abundance of covered species. BCAG will also coordinate with
and contribute to survey efforts to determine changes in the Plan Area and region-wide distribution
and abundance of nonnative animal and plant species that are determined to be a high risk to
covered species and/or their habitats.
Once every 5 years, the annual report will include a complete description of the state of knowledge
concerning the distribution and abundance of covered species populations and populations of
invasive species of management importance throughout the Plan Area based on the information
described above. The report will include information on where surveys have been completed and
where survey efforts are lacking despite the presence of suitable habitat. Management-oriented
conceptual models will also be reviewed at this time and revised and updated as appropriate.

7.3.4.2

Natural Community-Level Monitoring Requirements

Monitoring and tracking changes in the distribution and abundance of natural communities has
been described as a landscape-level monitoring action. Noxious and invasive plant and animal
species that could potentially threaten habitat values are somewhat unique to each natural
community, although there is broad overlap for some invasive species.

Requirement 8. Prepare a List of Noxious and Invasive Plant and Animal Species of High
Management Concern for Each Natural Community, Develop Training Materials to Educate
Staff in Identification, and Implement a Protocol for Tracking. The MAMP will include a
preliminary list of noxious and potentially invasive plant and animal species that are recognized as a
threat to the habitat value of conservation lands. The list will be used to develop invasive species
monitoring protocols, where appropriate, and to develop a training program for all personnel
working on conservation lands so that the appearance of noxious and invasive species can be
recognized and documented as quickly as possible.

Specific attributes of natural communities that are important to covered species will also be
monitored. However, our interest in monitoring them is typically related to the value they provide to
covered species. For example, the presence of California ground squirrels in grassland communities
is important for burrowing owls and giant garter snakes, while vernal pool attributes such as size,
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depth, and ponding duration are important to the fairy and tadpole shrimp, western spadefoot, and
several covered plant species.

These metrics will be monitored as part of the monitoring protocol for individual species with a few
exceptions.
Requirement 9. Track the Frequency, Size, and Intensity of Disturbance Factors Such As Fire,
Flood, Insect Infestations, and Others. BCAG will document all disturbances that occur on
conservation lands and treat them as management actions with respect to tracking and reporting.
The occurrence of these events will be incorporated into the annual monitoring report so that
monitoring results on status and trends of covered species can take them into account in the
analysis of the conservation program’s effectiveness and the efficacy of management actions.

7.3.4.3

Species-Level Monitoring Requirements

Species-level monitoring will, at a minimum, include actions to monitor the status and trends in the
distribution, abundance, and productivity of covered species on BRCP conservation lands over time.
Results of species-level monitoring actions will be evaluated by BCAG to determine if adjustments in
ongoing management or enhancement of conservation lands are required to maintain and improve
the status covered species.
Requirement 10. Develop and Implement Monitoring Protocols for Individual Covered
Species and/or Groups of Covered Species. The MAMP will include detailed survey protocols for
individual covered species or groups of covered species, as appropriate. Each protocol will be fully
developed, identifying the objectives, metrics to be measured, detailed methods, timing, and
frequency. These protocols will differ from baseline conditions protocols when it is anticipated that
the size of conservation lands will be sufficient to allow for a sampling of covered species
populations. For example, if there is only one or a few pairs of yellow-billed cuckoo on conservation
lands, the protocol will typically differ only in frequency of monitoring.
Threats to covered species and natural communities, and operational constraints (e.g., funding)
dictate that BCAG must prioritize what and how much information is to be collected through the
monitoring program. Grouping covered species occupying the same natural communities is a costeffective approach for tracking the status of each species and the natural communities they inhabit.
Whenever possible, BRCP monitoring will use a multispecies approach. The robustness of each
protocol should take into account the rarity, degree of endangerment, the contribution of the Plan
Area to the wider distribution of the species or natural community, and other factors.

7.3.5

Site-Specific Monitoring Plans

BCAG will develop and will incorporate site-specific monitoring plans for each acquired parcel that
are consistent with the overall monitoring plan. These site-specific plans must be consistent with
the goals and objectives described for each conservation land management unit.

7.3.6

Other Monitoring and Adaptive Management Plan
Content and Monitoring Requirements

Requirement 11. Database Development and Maintenance. BCAG will develop and maintain a
comprehensive spatially linked database to track implementation of the BRCP. Monitoring data,
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results of directed studies, geospatial data, and information collected by others (e.g., USFWS, NMFS,
and CDFW) that is relevant to covered species and conservation lands will be integrated into the
BRCP database. The BRCP data will also be shared, upon request, with USFWS, NMFS, and CDFW.
The database will thus serve as the repository of the current understanding of species and natural
communities in the Plan Area and will serve as a tool for identifying data gaps and additional
information necessary to ensure that the biological goals and objectives are achieved.

Requirement 12. Monitoring Plan Development Schedule. The MAMP will be finalized within 18
months of issuance of Endangered Species Act (ESA) and NCCP permits. All elements of the
monitoring plan will be subject to change through the BRCP adaptive management decision making
process (Section 7.3, Monitoring and Adaptive Management Plan Content and Monitoring
Requirements) as new information is acquired during implementation.

Requirement 13. Scientific Review of Monitoring Protocols. BCAG will provide for science-based
peer review of monitoring plans. Scientific peer review of draft monitoring plans will be conducted
by individuals with relevant expertise in biological and physical sciences, scientific method, habitat
restoration design and engineering, and resource management, as appropriate to the monitoring
topic. The review will ensure that methods and approaches are valid and well documented and that
they will achieve their intended objectives.
BCAG will involve scientific peer reviews as appropriate throughout BRCP implementation,
whenever significant changes to the monitoring protocols are proposed (Section 7.4, Adaptive
Management). The need for external reviews will be determined by BCAG.

Requirement 14. Continue Monitoring after Permit Expiration. Following the 50-year term of
BRCP permits, monitoring will continue, though at a reduced scale from that required during the
term of BRCP permits. Monitoring actions that will be implemented during the post-BRCP permit
period include the following:








Monitoring the development of habitat enhancement and restoration actions that are
implemented toward the end of the BRCP permit period for which ongoing monitoring is
necessary to document restoration success.

Monitoring of noxious and invasive species of high management concern on BRCP conservation
lands to determine if and when control activities are required to maintain covered species
habitat functions.

Monitoring of ecological responses to substantial changes in management (e.g., grazing regimes)
of BRCP conservation lands implemented toward the end of the BRCP permit period for which
ongoing monitoring is necessary to document effectiveness of the management change.
Monitoring necessary to document the status and trends in natural communities and covered
species and their habitats on BRCP conservation lands at 10-year intervals to determine the
ongoing effectiveness of the conservation lands system management in maintaining ecological
functions.

Requirement 15. Create a Database of all Management Actions. BCAG will create a database of
all management actions or changes in management that occur after the monitoring program has
been initiated that indicates when and where the management action was taken and provides a
description of the activity sufficient to allow the management action to be replicated by another
person or entity. The database will include a full description of the monitoring protocols
Butte Regional Conservation Plan
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implemented (if protocols were specifically developed for the management actions; if preexisting
monitoring protocols were deemed sufficient, then a reference to the protocol is sufficient).

Requirement 16. Produce a Comprehensive Annual Monitoring and Management Report.
BCAG will produce a comprehensive annual monitoring and management report. The report will
contain a complete description of the methods, results, and conclusions of the monitoring efforts
along with a complete description of all management actions or changes in management that
occurred during the year that could influence the results of the monitoring program. The report will
evaluate the effectiveness of any HCRE projects and management actions, and propose changes
where appropriate. Importantly, the annual report will document any decisions made resulting from
the monitoring process.
The annual monitoring and management report will be the primary means through which the
objectives of the adaptive management program will be achieved and documented. The report will
serve the purpose of maintaining a complete record of all management activities, monitoring
activities, the results of management actions, and decisions made by BCAG on the basis of
monitoring information. It will also ensure that information can be easily located, information
sharing is facilitated, and succession planning (i.e., addressing staff turnover) is streamlined
throughout the permit term and beyond. The annual monitoring report will be compiled and
reported out on the same schedule as the annual progress report for the BRCP as a whole (Section
4.8.4, Annual Progress Report).

7.4

Adaptive Management

As noted above, the HCP Handbook considers adaptive management as a tool to address uncertainty
in the conservation of a species covered by an HCP. In its simplest form, adaptive management is a
simple feedback loop ensuring that changes in management actions are implemented based on
results of the monitoring program. An NCCP “integrates adaptive management strategies that are
periodically evaluated and modified based on the information from the monitoring program and
other sources, which will assist in providing for the conservation of covered species and ecosystems
within the plan area.” 4
The adaptive management strategy outlined here focuses on adaptive management with respect the
management actions, but also defines specific processes for making adjustments to the monitoring
program and adjustments to the operating conservation strategy. We also describe the process for
reviewing the effectiveness of the overall operating conservation program at 5-year intervals.

7.4.1

Adjustments to HCR Projects and Management Actions

The HCP Handbook makes clear that management and monitoring must be tightly integrated for
monitoring data to be useful and to ensure that that the biological goals and objectives are being
met. Under Requirements 4 and 5, the habitat creation, restoration, and enhancement actions and
significant changes in management actions must be designed with monitoring protocols before they
are implemented. Under Requirements 15 and 16, the results of each HCRE project and
Formatted Table
4
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management action will be documented and evaluated, along with any decisions that are made
based on those results.

7.4.2

Adjustments to the Monitoring Program

Minor changes to the monitoring protocols, such as the first date of sampling, moving a trapline a
short distance, or similar changes that result from variation in weather or water delivery dates or
removal of habitat, can be made without review and approval by the Wildlife Agencies, although all
changes to the monitoring methods or analysis must be documented in the annual monitoring
report. However, substantive changes to the monitoring methods or protocols cannot be made
without the review and concurrence of the Wildlife Agencies. Substantive changes are defined as
changes that alter the basic sampling scheme, reduce the sample size and/or power of the analysis,
or could potentially result in a lack of comparability of data between years (i.e. could interfere with
the assessment of trends over time in the variables of interest). When status and trend monitoring
protocols are changed, it can result in a lack of comparability between the previously collected data
and the data collected subsequent to the change. It therefore may be prudent to have any proposed
changes reviewed by independent scientific experts. If there is disagreement between BCAG and the
Wildlife Agencies concerning the potential effects of the change in protocols, BCAG will initiate a
review by outside scientific experts who will make recommendations on the advisability of the
change in protocols.

7.4.3

Adjustments to the Operating Conservation Program

The conservation measures described in Section 5.4, Conservation Measures, were developed based
on the best scientific and commercially available information and provide BCAG with a road map for
initial implementation of the Conservation Strategy. The conservation measures are directed
primarily toward the protection, enhancement, and restoration of natural communities and the
covered species habitats they support. There is a relatively high certainty regarding the
effectiveness of protecting existing, functioning natural communities and associated covered species
habitat to effectively conserve covered species, though the specific size and configuration of the
BRCP conservation land system will be tested during BRCP implementation and may require
adjustments.
Conservation actions with greater uncertainty include habitat enhancement, restoration, and
management techniques for achieving the applicable biological goals and objectives, which are
addressed above in Section 7.4.1, Adjustments to HCR Projects and Management Actions.

Over the term of the BRCP, it is anticipated that ongoing modifications to implementation of the
Conservation Strategy may be needed as new information is developed that addresses the
uncertainties regarding the nature and magnitude of the response of covered species to habitat
enhancement, restoration, and management techniques as well as the potential for substantially
altered future conditions that may result from climate change (e.g., change in the hydrology of Plan
Area watersheds, temporal shifts in the wet season, change in wildfire risk).

The MAMP will be designed to provide the information necessary to determine if changes to the
conservation strategy should be considered. Some potential changes to the operating conservation
program include the following:
Butte Regional Conservation Plan
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Revisions to conservation measures, including removal of conservation measures from the
Conservation Strategy.
Addition of new conservation measures to the Conservation Strategy.

Shifting of emphasis among conservation measures, changes in acre commitments, or other
elements of the Conservation Strategy.
Changes in the required schedule of implementation.

An assessment of the need to make changes to the operating conservation program will start with an
evaluation of data collected under the MAMP, but can be aided by periodic evaluation by external
reviews by scientific experts and regularly schedule program reviews.

7.4.3.1

Periodic Scientific Review

BCAG will establish an internal process of review by technical experts within BCAG or retained
outside scientists and experts (e.g., biologists, restoration ecologists, physical scientists, habitat
managers) to regularly assess the results of effectiveness monitoring, the selection of directed
studies, the appropriateness of analytical tools and techniques, and the relevance of new scientific
information developed by others (e.g., universities). These reviews will be used to determine
whether changes in the implementation of the conservation measures and the monitoring program
would be desirable to improve effectiveness of the BRCP in achieving the biological goals and
objectives. BCAG may also request the assistance of the USFWS, NMFS, and CDFW in the review
process.

Recommendations made through the internal science review process will be documented and will
include a description of the recommended change in implementation; a description of the
justification for the recommended change; an assessment of effects the change may have on other
elements of BRCP implementation, if any; and any other relevant information in support of the
recommendation. Recommendations adopted by BCAG will be described in BCAG’s annual work
plan (see Section 8.8, Compliance and Progress Reporting Requirements). BCAG will document the
rationale for rejection of adaptive management recommendations made through the internal
science review process.

BCAG will from time to time seek additional scientific input on specific adaptive managementrelated issues. BCAG may convene, at its discretion, experts in selected topics that are not affiliated
with BCAG, Permittees, or USFWS, NMFS, and CDFW.

BCAG will conduct program-wide status reviews of BRCP implementation at 5-year intervals over
the term of BRCP implementation. The level of effort required to conduct each status review,
however, will vary with the degree of change in Plan Area conditions, availability of new information
relevant to BRCP implementation, and other factors that could affect implementation procedures
over the course of the review period. The purpose of these status reviews is to provide BCAG with a
methodical process to periodically evaluate the BRCP operating conservation program. BCAG will
prepare a document summarizing review results and recommending corrective actions and
schedules for their implementation. Recommended corrective actions will be coordinated with the
Permittees, USFWS, NMFS, and CDFW as appropriate.
All changes to the operating conservation program require participation and approval from USFWS,
NMFS, and CDFW. Some plan-level adaptive management changes may involve major changes in
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BRCP commitments and may require a formal amendment to implement (see Section 8.9.2, Formal
Amendments). Plan-level changes are not expected to be common over the term of the BRCP, but the
process provides BCAG with the flexibility to implement such changes if they are needed to ensure
that biological goals and objectives are achieved.
It should be noted that deed restrictions specified in conservation easements cannot be modified
without mutual agreement of the landowner and easement holder and subsequent recordation of
amendments to the easement deed and are therefore not subject to adaptive management.
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Table 7-1.7-1. Compliance Monitoring Actions1Actions1
Compliance Monitoring Action

Responsible
Entity

CMA1. Document the amount of
acres of each natural community
land cover type and modeled
covered species habitat
permanently removed by each
covered activity

Project
proponent
and the
Permittee

CMA2. Delineate CWA Section
404 jurisdictional wetlands and
waters of the United States
within the project site
CMA3. Delineate CWA Section
404 jurisdictional wetlands and
waters of the United States on all
BRCP conservation lands
acquired in fee title and lands
acquired through conservation
easements to be credited as
protecting emergent wetland,
riparian vegetation, vernal pools
and other seasonal wetlands,
and other waters of the United
States

Project
proponent2
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Purpose

Method/Procedures
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Account for the amount of acres of natural
community land cover types removed
relative to the acres authorized or removal
under the BRCP Section 10 and NCCPA
permits.
 Document the amount of acres of natural
community land cover types remaining for
subsequent removal under BRCP Section 10
and NCCPA permits.
 Determine habitat mitigation (protection
and restoration) requirements and fees.
 Document the portion of project site lands
dedicated as BRCP conservation lands.
 Ensure compliance with Stay-Ahead
requirements.
Document project site baseline conditions.

Assessment of overlay of final project
construction drawings with project site land
cover type and covered species habitat maps.
Documented in project application package to
BCAG.

Formatted Table

USACE Section 404 wetland delineation
protocol and CRAM, as appropriate, for specific
aquatic or wetland type. Survey reports
submitted to Permittee and USACE.
USACE Section 404 wetland delineation
protocol and CRAM as appropriate for specific
aquatic or wetland type. Survey reports
submitted to USACE.
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Document project site baseline conditions.
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Compliance Monitoring Action
CMA4. Document the amount of
acres of Section 404
jurisdictional wetlands and
waters of the United States
removed by the proposed
project or BRCP conservation
action

Responsible
Entity
Project
proponent
BCAG

CMA5. Conduct planning
surveys (AMM1)

Project
proponent

CMA6. Conduct preconstruction
surveys (AMM2)

Project
proponent

Butte Regional Conservation Plan
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Purpose
 Account for the amount of acres of
jurisdictional wetland types and waters of
the United States removed relative to the
acreage authorized under the BRCP USACE
Programmatic General Permit.
 Document the acreage of jurisdictional
wetland types and waters of the United
States remaining for subsequent removal
under the BRCP USACE Programmatic
General Permit.
 Determine habitat mitigation (protection
and restoration) requirements and fees.
 Document the portion of project site lands
dedicated as BRCP CWA Section 404
mitigation.
 Collect information necessary to design
proposed projects in conformance with
BRCP permit requirements, including
identification of resources for which impacts
must be avoided through project design (e.g.,
covered plant occurrences for which no take
is authorized under NCCPA and Section 10
permits).
 Minimize impacts on natural communities
and covered species (e.g., adjusting planned
project footprints to avoid impacts on
resources).
 Identify the potential need for speciesspecific preconstruction surveys.
 Assess impacts on elderberry shrubs.
 Assess mitigation fees.
Ensure impacts on the covered species
identified in Table 6-2 are avoided during the
period they are present on the project site (see
AMM2).
7-20

Method/Procedures
Assessment of overlay of final project
construction/conservation action drawings
with project site wetland delineation map.
Assessment of impacts submitted to Permittee
(project proponent only) and USACE.
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Variable depending on resources present (see
AMM1). Survey results reported to the
Permittee.
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Compliance Monitoring Action
CMA7. Document the injury or
killing of a covered species
during implementation of
covered activities
CMA8. Document authorized
levels of covered species take in
accordance with the levels
specified in Table 6-3
CMA9. Document
implementation of avoidance
and minimization measures
(AMMs)
CMA10. Document
implementation of habitat
protection, enhancement,
restoration, and management
actions
CMA11. Document results of
effectiveness monitoring
(Section 7.3.3)
CMA12. Document changes in
implementation made resulting
from adaptive management
CMA13. Document remedial
measures implemented in
response to change
circumstances (Section 8.5.1)

Responsible
Entity
Project
proponent
Project
proponent
and the
Permittee
Project
proponent
and the
Permittee
BCAG

Track compliance with take limits specified in
Table 6-3.

Method/Procedures
Direct observation during implementation of a
covered activity. Reported to USFWS, CDFW,
and NMFS (as applicable to their jurisdictions),
the Permittee, and BCAG.
Direct observation during implementation of a
covered activity.

Document compliance with applicable BRCP
AMM implementation requirements and with
BRCP Section 10 and NCCPA permits.

Documented in the project proponent AMM
plan, and planning survey and preconstruction
survey reports submitted to the Permittee.
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BCAG

Document implementation of the BRCP in
conformance with BRCP permits (see Section
7.3.3 for a description of additional purposes
of effectiveness monitoring).
Document implementation of the BRCP in
conformance with BRCP permits.

Description of effectiveness monitoring actions
and results in annual reports submitted by
BCAG to USFWS, CDFW, NMFS, and USACE
(Section 8.8.2).
Description of adaptive management actions in
annual reports submitted by BCAG to USFWS,
CDFW, NMFS, and USACE (Section 8.2.2).
Description of remedial measures implemented
in annual reports submitted by the BCAG to
USFWS, CDFW, NMFS, and USACE (Section
8.2.2).
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BCAG
BCAG

Purpose
Comply with BRCP Section 10 and NCCPA
permit requirements.

Document implementation of the BRCP in
conformance with BRCP permits.

Document implementation of the BRCP in
conformance with BRCP permits.

Avoidance and measures referenced in this table are described in Chapter 6,
Conditions on Covered Activities.
2 BCAG may conduct this monitoring action at the request of the project
proponent for a fee.
AMM = avoidance and minimization measure
BCAG = Butte County Association of Governments
CDFW = California Department of Fish and Wildlife
1
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Description of habitat acquired for conservation
and mitigation and habitat restoration activities
in annual reports to USFWS, CDFW, NMFS, and
USACE (Section 8.8.2).

CRAM = California Rapid Assessment Method
NMFS = National Marine Fisheries Service
USACE = U.S. Army Corps of Engineers
USFWS = U.S. Fish and Wildlife Service
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Table 7-2. Table 7-2. Landscape-Level Effective Monitoring Actions and Example Monitoring Approaches and Metrics
Landscape-Level
Monitoring Action

Responsible
Entity

LLM1. Conduct preland acquisition
surveys

LLM2. Conduct
baseline ecological
surveys of BRCP
onservation land

Approach1

Formatted Table

Objective

Method

Schedule

Metrics1

BCAG

Document
environmental
conditions as they relate
to achieving biological
goals and objectives to
inform land acquisition
decision making

Variable
depending on
conservation
land acquisition
opportunities

Presence or absence of
environmental attributes as they
relate the biological goals and
objectives

BCAG

Document existing
ecological conditions for
use in identifying
subsequent habitat
enhancement and
management actions
Establish a baseline
ecological condition
from which the level of
benefit provided by
habitat enhancement
and management
actions are measured

Review of existing
environmental
information for
lands being
considered for
acquisition
Reconnaissancelevel surveys to
document ecological
attributes present
Field mapping of
habitat for target
covered species
Surveys to
document presence
and type of use by
covered and other
native wildlife
species
Surveys to
document
occurrences of
covered plant
species
Surveys to
document
vegetation
composition,
structure, and cover
Surveys to
document
hydrologic
conditions

Within two years
of parcel
acquisition

As applicable to specific parcels:
Residual dry matter
Percent canopy cover by dominant
vegetation type
Percent midstory cover by dominant
vegetation type
Presence and type of use by covered
and other native wildlife species
Presence and abundance of covered
plant species
Presence of covered shrimp species
Presence of elderberry shrubs
Infrastructure affecting use by
covered and other native fish and
wildlife species
Presence and abundance of
nonnative species
Current and historical land
management practices as they relate
ecological conditions
Inundation period of ponds and
emergent wetlands
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Landscape-Level
Monitoring Action

Responsible
Entity

LLM3. Map natural
communities in the
Plan Area

BCAG

LLM4. Review
agricultural cropping
patterns

BCAG

LLM5. Monitor the
regional status of
non-native species

BCAG

Butte Regional Conservation Plan
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Approach1
Objective

Method

Schedule

Document changes in
the acreage and
distribution of natural
community land cover
types in the Plan Area
over the term of the
BRCP to inform BRCP
implementation through
the adaptive
management decision
making process
Document changes in
agricultural cropping
patterns as they relate
to supporting habitat for
covered wildlife species
to inform future BRCP
implementation through
the adaptive
management decision
making process
Document potential
threats for the
establishment of
nonnative species on
BRCP conservation
lands that could
diminish their targeted
ecological functions to
inform future BRCP
implementation through
the adaptive

Mapping of natural
community land
cover types from
current aerial
imagery

Every five years

Review of
agricultural crop
information
collected by other
agencies (e.g., Butte
County Agricultural
Commissioner)

Every five years

Change in acreage and distribution of
agricultural crop types and
assessment of overall trend in
cropping patterns as it relates to the
availability of habitat for covered
wildlife species

Review of relevant
scientific literature
and reports
prepared by local,
state, and federal
agencies, NGOs, and
other sources.

Every five years

Identification of potential threats for
the establishment on nonnative
species based on Plan Area
conditions, nonnative species
dispersal mechanisms, and ecological
requirements of nonnative species
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Density of seedlings/saplings and
snags
Connectivity among habitat patches
Change in acreage and distribution of
natural communities and land cover
types
Change in linkages among covered
species habitat patches and
movement corridors
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Landscape-Level
Monitoring Action

Responsible
Entity

LLM6. Document
Plan Area-wide
status of covered
species

BCAG

Butte Regional Conservation Plan
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Approach1
Objective
management decision
making process
Document trends in the
status covered species
within the Plan Area to
inform future BRCP
implementation through
the adaptive
management decision
making process
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Method

Schedule

Metrics1

Review of all
information
available
information
regarding the
occurrence,
abundance, and
distribution of
covered species
within the Plan Area
including:
BRCP pre-land
acquisition survey
data
BRCP baseline
ecological survey
data
BRCP surveys to
locate unknown and
new occurrences of
covered plant
species
Agricultural
cropping data
Habitat mapping
Planning survey
reports
Preconstruction
survey reports
Species survey data
collected by others
(e.g., USFWS, CDFW,
NMFS, USGS, NGOs)

Every five years

Change in the status of each covered
species (e.g., abundance, production,
distribution, habitat availability and
connectivity)
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Landscape-Level
Monitoring Action
LLM7. Document
Plan Area-wide
status of covered fish
species

Responsible
Entity
USFWS
CDFW
NMFS2

LLM8. Document
Plan Area-wide
status of Swainson’s
hawk, bald eagle, and
greater sandhill
crane

CDFW2

LLM9. Document
Plan Area-wide
status of peregrine
falcon nesting

BCAG

LLM10. Document
range-wide status of
covered species

BCAG

Butte Regional Conservation Plan
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Approach1
Objective
Document trends in
abundance and
production of covered
fish species in Plan Area
streams to inform future
BRCP implementation
through the adaptive
management decision
making process
Document trends in
abundance and
distribution of
Swainson’s hawk, bald
eagle, and greater
sandhill crane in the
Plan Area to inform
future BRCP
implementation through
the adaptive
management decision
making process
Document the
abundance, distribution,
and production of
nesting peregrine
falcons to inform future
BRCP implementation
through the adaptive
management decision
making process
Document range-wide
trends in the status of
covered species for use
in evaluating the
effectiveness of
conservation measures

Method
Determined by
USFWS, CDFW, and
NMFS

Schedule
Determined by
USFWS, CDFW,
and
NMFS

Metrics1
Change in the status and trends of
covered fish species in the Plan Area

Determined by
CDFW

Determined by
CDFW

Change in the status and trend of
Swainson’s hawk, bald eagle, and
greater sandhill crane in the Plan
Area

Visual surveys of
suitable nesting
habitat to locate
nest sites and
document nesting
success
Occurrences
reported by NGOs
and general public
Review of scientific
literature; state,
federal, and NGO
species status
reports (e.g., USFWS
five year reviews);

Every five years
Plan Area-wide
Every year for
located active
nest sites for five
years following
their discovery

Change in the status and trend of
peregrine falcon nesting and
production

Every five years

Change in the range-wide status of
each covered species
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Landscape-Level
Monitoring Action

Responsible
Entity

LLM11. Assess the
conditions of
watersheds (10-digit
HUC or finer
resolution) that
support protected
and restored
streams, wetlands,
riparian habitats,
and ponds.

BCAG

Approach1
Objective
Identify hypothesized or
documented causes for
changes in status
To inform future BRCP
implementation through
the adaptive
management decision
making process
Document watershed
baseline conditions and
track changes over time.
Provide opportunity to
address potential
degradation of
watershed before it
occurs.

Formatted Table

Method
listing petitions; and
other relevant
information

Schedule

Metrics1

Assess watershed
condition through
remote sensed data
collected at same
time as each new
land cover mapping
(see LLM3).

Every 5 years,
concurrent with
land cover
mapping under
LLM3.

Change in watershed conditions over
time.
Percent imperious surface;
Location and amount of artificial
inputs of water;
Land surface changes that divert
water from watershed;
Percent cover of filtering vegetation
and quality of filtering vegetation

1Represents

the anticipated initial approach and metrics. The initial approach, schedule, and metrics used at the time BRCP implementation commences may differ
and these monitoring elements are subject to ongoing change over the term of the BRCP through the adaptive management decision making process described in
Section 7.3, Adaptive Management Plan.
2Where the responsible entity is specified as a wildlife agency, these are not requirements on the parts of the wildlife agencies. Rather, BCAG will use information
developed by the wildlife agencies for these monitoring tasks.
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Table 7-3. Table 7-3. Natural Community-Level Monitoring Actions and Example Monitoring Approaches and Metrics
Natural CommunityLevel Monitoring Action
NCM1. Monitor effects of
grazing on the function of
vernal pools as habitat for
covered plant and shrimp
species on BRCP
conservation lands
NCM2. Monitor small
mammal populations on
BRCP conservation lands

NCM3. Monitor
cottonwood-willow
riparian restoration sites

NCM4. Monitor valley
oak riparian restoration
sites

Butte Regional Conservation Plan
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Approach1
Objective

Method

Schedule

Metrics1

Document the effects of
changes in BRCP
conservation land grazing
prescriptions on the function
of BRCP vernal pool habitats
for covered plant and shrimp
species to determine if
changes in grazing
management are needed
Document the presence and
relative abundance of small
mammals, especially
burrowing mammals and
meadow voles on BRCP
conservation lands to
determine if changes in land
management are needed
Document the development
of ecological functions over
time relative to attribute
criteria
(Note: monitoring for
covered species use of
restored habitats is
addressed in species-level
monitoring actions in Table
7-4).

To be determined
by BCAG during
implementation
based on sitespecific conditions.

Monitoring sites will be
monitored for at least the
longest period of the
following: Every year for 5
years following changes in
grazing management or
until two wet years as
defined by DWR are
experienced.
Ten survey plots per 10year implementation
period

Percent bare ground
Percent composition (species, dry
matter)
Soil characteristics (erosion,
compaction, organic content)

Every 2 years/restoration
site for 10 years following
restoration, every 5 years
thereafter

Species composition
Percent vertical and horizontal
cover
Diameter at breast height (dbh) of
planted trees
Rate of tree and shrub growth
(height and canopy diameter)
Survivorship of plantings
Causes of seedling/sapling
mortality
Species composition
Percent vertical and horizontal
cover
Absolute and relative cover of
target plant species
dbh of planted trees

Document the development
of ecological functions over
time relative to attribute
criteria
(Note: monitoring for
covered species use of

Establishment of
burrow transects,
small mammal
trapping plots, and
visual observations
to document species
and abundance
Establishment and
surveys of
vegetation
transects. Use
California Rapid
Assessment Method
(CRAM) as
appropriate for
specific riparian
type.

Establishment and
surveys of
vegetation
transects.
Use California Rapid
Assessment Method
7-28

Every 2 years/restoration
site for 10 years following
restoration, every 5 years
thereafter

Area occupied by burrowing
mammals
Density of burrows
Rodent densities by species
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Natural CommunityLevel Monitoring Action

NCM5. Monitor willow
scrub restoration sites

NCM6. Monitor emergent
wetland and giant garter
snake restoration sites

NCM7. Monitor vernal
pool complex restoration
sites

Butte Regional Conservation Plan
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Approach1
Objective
restored habitats is
addressed in species-level
monitoring actions in
Table 7-4).

Method
(CRAM) as
appropriate for
specific aquatic or
wetland type.

Schedule

Establishment and
surveys of
vegetation
transects.
Use CRAM as
appropriate for
specific riparian
type.

Every 2 years/restoration
site for 10 years following
restoration

Document the development
of ecological functions over
time relative to attribute
criteria
(Note: monitoring for giant
garter snake use of restored
habitats is addressed in
species-level monitoring
actions in Table 7-4).

Establishment and
surveys of
vegetation transects
Mapping of
emergent wetland,
aquatic, and upland
habitat
Use CRAM as
appropriate for
specific wetland
type.
Establishment and
surveys of
vegetation transects
Use CRAM for
vernal pool systems.

Every 2 years/restoration
site for 10 years following
restoration

Document the development
of ecological functions over
time relative to attribute
criteria
(Note: monitoring for
covered species use of
restored habitats is
addressed in species-level
monitoring actions in
Table 7-4).

Document the development
of ecological functions over
time relative to attribute
criteria
(Note: monitoring for
establishment of covered
plant and shrimp species in
restored vernal pools is
addressed in species-level

7-29

Every 2 years/restoration
site for 10 years following
restoration, every 10 years
thereafter

Metrics1
Rate of tree and shrub growth
(height and canopy diameter)
Survivorship of plantings
Causes of seedling/sapling
mortality
Species composition
Percent vertical and horizontal
cover
Absolute and relative cover of
target plant species
Rate of shrub growth (height and
canopy diameter)
Survivorship of plantings
Causes of seedling/sapling
mortality
Species composition;
Percent absolute and relative
cover of target emergent
vegetation species
Proportion and distribution of
emergent wetland, aquatic, and
upland habitat area
Water depth
Connectivity with adjacent giant
garter snake habitat areas
Species composition
Absolute and relative cover of
target plant species
Hydroperiod
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Natural CommunityLevel Monitoring Action

NCM8. Monitor the status
of nonnative species on
BRCP conservation lands

NCM9. Document status
and trends in natural
communities and covered
species habitats on BRCP
conservation lands

NCM10. Monitor habitat
enhancements that may
Butte Regional Conservation Plan
AdministrativeScreencheck Final

Approach1
Objective
monitoring actions in Table
7-4).
Identification of high priority
sites for implementation of
control activities and to
determine effectiveness of
control measures

Method

Schedule

Metrics1

Ongoing visual
observations
Every 5 years for pond
surveys
1 year following
implementation of
implementation of control
actions

Species presence and relative
abundance

Document trends in the
acreage and ecological
function of natural
communities and covered
species habitats on BRCP
conservation lands to inform
future BRCP implementation
through the adaptive
management decision making
process
Document the development
of ecological functions over

Visual observation
of infestations of
non-native invasive
plants and brownheaded cowbird
presence and
abundance in the
course of
conducting land
management and
other monitoring
activities
Spotlighting and
seine surveys of
ponds to assess
presence and
abundance of
bullfrogs and nonnative predatory
fish

Evaluation of
current aerial
imagery (see LLM3
in Table 7-2), BRCP
monitoring data,
and new
information
developed by others

Every five years for each
conservation land
management unit

Change in the status of the
acreage and function of natural
communities and covered species
habitats

Variable depending
on the type of

Variable depending on the
type of habitat
enhancement, but of

Variable depending on the type of
habitat enhancement, but valid
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Natural CommunityLevel Monitoring Action
be implemented under
CM6

1Represents

Approach1
Objective
time relative to attribute
criteria2
Document the response of
covered species and other
native species site-specific
habitat enhancements to
determine their effectiveness
in providing species benefits
(e.g., use of artificial brush
piles by quail and small
mammals)

Method
habitat
enhancement

Schedule
sufficient duration to
determine effectiveness

Metrics1
for the purpose of assessing
effectiveness

the anticipated initial approach and metrics. The initial approach, schedule, and metrics used at the time BRCP implementation commences may differ
and these monitoring elements are subject to ongoing change over the term of the BRCP through the adaptive management decision making process described in
Section 7.3, Adaptive Management Plan.
2Development of attribute criteria is described in Section 7.2.3.2, Effectiveness Monitoring.
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Table 7-4.Table 7-4. Species-Level Monitoring Actions and Example Monitoring Approaches and Metrics
Species-Level
Monitoring Action

Approach1

Formatted: Font: 9.5 pt

Objective

Method

Schedule

Metrics1

SLM1. Document the
status of covered species
on BRCP conservation
lands (protected existing
and restored habitats)

Document trends in the status of
covered species on BRCP
conservation lands to inform future
BRCP implementation through the
adaptive management decision
making process
Document presence of breeding
colonies and nesting success

Applicable survey methods
described in Tables 6-1
and/or 6-22

Every five years for each
conservation land
management unit

Change in the status of
each covered species (e.g.,
abundance)

See Table 6-2

Document presence of breeding
colonies

Visual surveys of suitable
channel bank habitat

Location and number of
active nesting colonies
Colony size
Change in fledging success

Formatted: Font: 9.5 pt

SLM3. Document the
status of bank swallow on
BRCP conservation lands

Location and number of
active nesting colonies
Colony size

Formatted: Font: 9.5 pt

SLM4. Document use of
greater sandhill crane
roost sites

Document use of created roost sites
by cranes to inform future roost site
management through the adaptive
management decision making process

Visual observation of
cranes using roost sites
Counts of cranes flying into
or from roost sites

Ongoing observation of
habitat areas in the course
of conducting land
management and other
monitoring activities
Ongoing observation of
habitat areas in the course
of conducting land
management and other
monitoring activities
Ongoing observation of
habitat areas in the course
of conducting land
management and other
monitoring activities

Formatted: Font: 9.5 pt

Document breeding pairs and nesting
success

See Table 6-2

Use of created roost sites
by cranes
Inter-and intra-annual
abundance of cranes using
roost sites
Trend in the number of
occupied nest sites by
species and nesting
success

Document presence, density, age
structure

Visual surveys and
establishment of trap
transects based on current
USFWS or other approved
protocols

SLM2. Monitor tricolored
blackbird nesting success
on BRCP conservation
lands

SLM5. Monitor covered
and other native raptor
nesting on BRCP
conservation lands

SLM6. Monitor western
yellow-billed cuckoo
nesting

SLM7. Monitor giant
garter snake and western
pond turtle abundance
and use in restored BRCP
giant garter snake habitat
Butte Regional Conservation Plan
AdministrativeScreencheck Final

Document the breeding pairs and
nesting success of covered and other
raptors

Visual observation of
occupied nest sites and
number of fledglings
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Ongoing observation of
habitat areas in the course
of conducting land
management and other
monitoring activities
Every five years for each
conservation land
management unit
5 events in first 10 years
following restoration of
habitat, thereafter
monitored under action
SLM1

Trend in the number of
occupied nesting
territories and nesting
success
Change in the status of
each covered species (e.g.,
presence, density, age and
sex structure)
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Species-Level
Monitoring Action
SLM8. Monitor salmonid
spawning in gravel
replenishment sites

Approach1
Objective
Document salmonid spawning in
BRCP placed spawning gravels and
assess need for subsequent
replenishment of gravel placement
sites

Method
Visual observation of
spawning salmonids
Estimate of number of
redds

SLM9. Monitor BRCP
reestablished covered
vernal pool plant and
shrimp species
occurrences

Document the success of covered
plant reestablishment (growth,
survival, reproduction) and to
provide information necessary to
adjust reestablishment methods
through the adaptive management
decision making process

Site-specific survey
protocols developed by
BCAG before implementing
reestablishment actions

SLM10. Monitoring of
covered species use of
habitat enhancement
projects on existing
protected lands

Document the response of target
covered species to individual habitat
enhancement actions and to provide
information necessary to adjust
enhancement actions and methods
through the adaptive management
decision making process

Enhancement actionspecific survey protocols
developed by BCAG before
implementing the action

1Represents

Schedule
Annually during salmonid
spawning periods
following periods until
consistency of spawning
use is confirmed.
Subsequent survey
frequency to be
determined by BCAG
during implementation.
Every year for 5 years
following initial
reestablishment actions,
thereafter monitored
under action SLM1

Variable, depending on
when enhancement
agreements are made with
land managers and when
actions are implemented

Metrics1
Year over year presence
and abundance of
spawning salmonids

Documentation of the
establishment of
reproducing plant species
Year over year abundance
and distribution of plants
Year over year seed
production
Presence of pollinators and
establishment of pollinator
host plants
Enhancement actionspecific metrics developed
by BCAG before
implementing the action

the anticipated initial approach and metrics. The initial approach, schedule, and metrics used at the time BRCP implementation commences may differ and these
monitoring elements are subject to ongoing change over the term of the BRCP through the adaptive management decision making process described in Section 7.3, Adaptive
Management Plan.
2For species for which survey methods are not identified in Tables 6–1 or 6–2 survey methods will be developed by BCAG and identified in the BRCP monitoring plan as
described in Section 7.2.4, Monitoring Plan Content and Schedule.
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Figure 7-1. BRCP Implementation, Monitoring, Directed Research, and Adaptive Management Feedback Loop
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Figure 7-1. BRCP Implementation, Monitoring, Direct Research, and Adaptive Management Feedback Loop
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Figure 7-2. Adaptive Management Decision Making Process
7-2. Adaptive Management Decision Making Process
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