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Embodying the intent and principles of the National Environmental Policy Act (NEPA) and Executive
Order 13352 on Facilitation of Cooperative Conservation, Eco-Logical: An Ecosystem Approach to
Dewveloping Infrastructure Projects offers a framework for achieving greater interagency cooperative
conservation. Eco-Logical provides a nonprescriptive approach that enables Federal, State, tribal and
local partners involved in infrastructure planning, design, review, and construction to work together to
make infrastructure more sensitive to wildlife and their ecosystems. It recognizes open public and
stakeholder involvement as the cornerstone for cooperative conservation.

Developed by a team of representatives from eight Federal agencies and the Departments of
Transportation for four States, this Guide articulates a vision of how infrastructure development and
ecosystem conservation can be integrated to harmonize economic, environmental, and social needs and
objectives. It describes ways to make more efficient and effective the governmental processes needed to
advance infrastructure projects — in compliance with applicable laws — while maintaining safety, envi-
ronmental health, and effective public involvement.

Eco-Logical is intended to be a starting point for identifying and addressing the greatest conservation
needs associated with the development of infrastructure projects. It is also meant to help agencies join
in partnerships as catalysts for greater stakeholder cooperation and coordination. Using this Guide,
infrastructure improvements can be advanced in productive harmony with the restoration of fragment-
ed habitats, reduction of wildlife mortality, and other cooperative conservation goals. With Eco-Logical,
we encourage agencies and stakeholders to integrate environmental solutions and goals into planning
for infrastructure development and to implement efficient, predictable, and open processes for the
review and management of the ecological effects of our Nation’s infrastructure projects.






Infrastructure consists of the basic facilities — such as transportation and communications systems,
utilities, and public institutions — needed for the functioning of a community or society. Sometimes the
development of these facilities can negatively impact habitat and ecosystems. Techniques have been
developed to better avoid, minimize, and mitigate these impacts, as well as the impacts of past infra-
structure projects. However, the avoidance, minimization, and mitigation efforts used may not always
provide the greatest environmental benefit, or may do very little to promote ecosystem sustainability.
This concern, along with a 1995 Memorandum of Understanding (see Appendix A) to foster an
ecosystem approach and the Enlibra Principles,! mobilized an interagency Steering Team to collaborate
over a three-year period to write Eco-Logical: An Ecosystem Approach to Developing Infrastructure Projects.
The Executive Order for Environmental Stewardship and Transportation Infrastructure Project
Reviews (EO13274) and the Work Group on Integrated Planning established under it advance this
effort by ensuring that agencies work to integrate planning. Similarly, the Executive Order for the
Facilitation of Cooperative Conservation (EO 13352) reinforces Eco-Logical by ensuring that agencies
of the Departments of the Interior, Agriculture, Commerce, and Defense and the Environmental
Protection Agency implement laws relating to the environment and natural resources in a manner that
promotes cooperative conservation, with an emphasis on appropriate inclusion of local participation in
Federal decisionmaking, in accordance with respective agency missions, policies, and regulations.

The Steering Team began with a shared vision of an enhanced and sustainable natural environment,
combined with the view that necessary infrastructure can be developed in ways that are more sensitive
to terrestrial and aquatic habitats. In the Steering Team’s view, it is possible to significantly contribute

1 Find the Enlibra Principles at www.oquirrhinstitute.org.
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to the restoration and recovery of declining ecosystems and the species that depend on them, while
cost-effectively developing the facilities, services, forest products, and recreation opportunities needed
for safety, social well being, and economic development. To help do so, Eco-Logical encourages Federal,
State, tribal, and local partners involved in infrastructure planning, design, review, and construction to
use flexibility in regulatory processes. Specifically, Eco-Logical puts forth the conceptual groundwork for
integrating plans across agency boundaries, and endorses ecosystem-based mitigation — an innovative
method of mitigating infrastructure impacts that cannot be avoided.

The following goals drive the Steering Team’s pursuit of improved ways to avoid, minimize, and
mitigate impacts:

+  Conservation — Protection of larger scale, multi-resource ecosystems;
+  Connectivity — Reduced habitat fragmentation;

+  Predictability — Knowledge that commitments made by all agencies will be honored, i.e., that
the planning and conservation agreements, results, and outcomes will occur as negotiated; and

+ Transparency — Better public and stakeholder involvement at all key stages in order to establish
credibility, build trust, and streamline infrastructure planning and development.

These goals all support an ecosystem approach to infrastructure development. An ecosystem approach
is a process for the comprehensive management of land, water, and biotic and abiotic resources that
equitably promotes conservation and sustainable use. The approach shifts the Federal government’s tra-
ditional focus from individual agency jurisdiction to the actions of multiple agencies within larger
ecosystems. It finds ways to increase voluntary collaboration with State, tribal, and local governments,
and to involve other landowners, stakeholders, interested organizations, and the public.

As a means to implement an ecosystem approach, Eco-Logical introduces ecosystem-based mitigation —
the process of restoring, creating, enhancing, and preserving habitat and other ecosystem features in
conjunction with or in advance of projects in areas where environmental needs and the potential envi-
ronmental contributions have been determined to be greatest. Ecosystem-based mitigation extends
existing compensatory mitigation options by offering a way to evaluate alternatives for off-site mitiga-
tion and/or out-of-kind mitigation in the ecologically most important areas as defined by interagency

partners and the public. It is a potentially enhanced
1 Integrated

A approach to crediting mitigation that builds on existin
Planning PP 5 5 &

approaches. Integrating this new concept with lessons
learned from previous experience can allow agencies to
capitalize on opportunities for substantial habitat connec-
tivity and wildlife conservation while developing needed

3 Performance infrastructure.

Measurement o ) )
In addition, Eco-Logical recommends an eight-step,
L nonprescriptive process that can serve as a starting point
2 Mitigation . . ..
Options from which ecosystem-based mitigation decisions can be
considered and made. The process, integrated planning, is

defined as a course of action that agencies and partners



EXECUTIVE SUMMARY

take to combine planning efforts, understand where programmed work will interact, and define ecolog-

ical resources of highest concern.

No agency acting on its own can effectively implement an ecosystem approach to infrastructure devel-
opment. Cooperation is necessary to view ecosystems from a range of perspectives and to address a
region’s highest-priority ecological needs; and since these needs are dynamic and often not fully under-
stood, partners also need to agree on adaptive performance measures to ensure that desired benefits are
occurring. By working together, streamlined project development and sound stewardship of natural
resources — which are impacted by a variety of competing interests — are achievable outcomes.

The Eco-Logical authors include representatives from the Bureau of Land Management (BLM), U.S.
Environmental Protection Agency (EPA), Federal Highway Administration (FHWA), National
Oceanic and Atmospheric Administration Fisheries Service (NOAA Fisheries Service), National Park
Service (NPS), U.S. Army Corps of Engineers (USACE), U.S. Department of Agriculture Forest
Service (USDA FS), U.S. Fish and Wildlife Service (USFWS), the Knik Arm Bridge and Toll
Authority, and several State Departments of Transportation (DOT), including North Carolina DOT,
Vermont Agency of Transportation, and Washington DOT.




1 Integrated
Planning

3 Performance
Measurement

2 Mitigation
Options

Eco-logical suggests a method for
achieving an ecosystem approach
that expects agencies to work
together, and with the public, to
integrate their respective plans to
determine environmental priority
areas. With priorities understood,
mitigation options can be explored
where impacts are unavoidable.
The performance of implemented
mitigation can then be measured,
providing information useful to
future iterations of the integrated
planning process.
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An ecosystem approach is a method for sustaining or restoring ecological systems and their functions
and values. It is goal driven and is based on a collaboratively developed vision of desired future
conditions that integrates ecological, economic, and social factors. It is applied within a geographic
framework defined primarily by ecological boundaries.

Over the last several decades, an understanding of how infrastructure — the basic facilities needed for
the functioning of a community or society — can negatively impact habitat and ecosystems has grown.
Awareness of how to better avoid, minimize, and mitigate these impacts has also matured. Regarding
the latter, mitigation of project impacts has commonly been focused on replacing similar resources as
close to the impact site as feasible. This approach generally focuses on satisfying regulatory require-
ments, but may not be serving the highest ecological needs in a given area.

Within an ecosystem approach, the context of a particular infrastructure project(s) and the partners
implementing it determine the ecosystem’s boundaries. For this reason, an ecosystem approach can help
move agencies from being confined to project boundaries and regulatory checklists to addressing per-
mitting predictability and habitat conservation on broader, ecosystem scales. An ecosystem approach
can allow for more efficient and cost-effective ways to avoid and minimize impacts. It can also help to
identify and capitalize on opportunities for meaningful mitigation and conservation — opportunities
that may be quickly disappearing or becoming too expensive to realize as areas of ecological importance
are developed.
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Federal Agencies Support an Ecosystem Approach

In December of 1995, the Council on Environmental Quality (CEQ) and the agencies jointly publish-
ing this document signed an interagency Memorandum of Understanding (MOU) encouraging an
ecosystem approach. The MOU articulated a policy that the “Federal Government should provide
leadership in and cooperate with activities that foster the ecosystem approach to natural resource
management, protection, and assistance. Federal agencies should ensure that they utilize their authori-
ties in a way that facilitates, and does not pose barriers to the ecosystem approach.” It also emphasized
“forming partnerships between Federal, State, and local governments, tribes, landowners, foreign
governments, international organizations, and other stakeholders.” The MOU provides a starting point
for the encouragement and direction that Eco-/ogical offers. See Appendix A for the complete MOU.

All Benefit

Together, partners can work to implement an ecosystem approach to infrastructure projects. In doing
so, substantive contributions to species, watershed, and ecosystem health and recovery can be made that
are sometimes missed when regulations are administered on a project-by-project basis. Although the
approach can have significant and tangible benefits to the environment and the public, and has the
potential for improved interagency coordination, it cannot completely eliminate conflict. Instead, an
ecosystem approach should be viewed as a tool for partners to develop acceptable solutions that com-
plement agency missions.

Some of the other mutual benefits of an ecosystem approach to infrastructure projects include:

- Safer, improved infrastructure — All agencies and stakeholders contribute to the delivery of
infrastructure. The collective abilities and knowledge shared within an ecosystem approach should
allow a more balanced understanding of ecological and social concerns.

+ Improved watershed and ecosystem health — A systematic approach to the preventive,
diagnostic, and prognostic aspects of ecosystem management, and to the understanding of
relationships between ecological issues and human activities.

* Increased connectivity and conservation — Since an ecosystem approach to infrastructure
projects takes a broad view of interacting human and natural systems, it can help agencies plan
and design infrastructure in ways that minimize habitat fragmentation and protect larger scale,
multi-resource ecosystems.
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Efficient project development — Uncertainty during project development imposes a high cost
on agencies and partners, in both time and money. An ecosystem approach fosters cost-effective
environmental solutions that can be incorporated early in the planning and design of
infrastructure projects.

Increased transparency — Infrastructure projects developed with an ecosystem approach
provide opportunities for and encourage public and stakeholder involvement at all key stages

of planning and development.



Positive opportunities for environmental stewardship
can be permanently lost when the traditional,
project-specific approach to avoiding, minimizing,
reducing, or compensating impacts is used. Using
Eco-logical’s proposed approach, agencies can
collaborate, share resource data and plans, and
agree on the location of ecologically important
areas and the important resources there. The
Oregon Bridge Replacement Stewardship program
is an outstanding example of interagency coordi-
nation and collaboration that provides significant
benefits o transportation and the environment by
fundamentally changing how a major construction
program and numerous State and Federal environ-
mental laws are administered and implemented
within existing legal frameworks.



CHAPTER I

While any agency implementing or mitigating infrastructure projects could use Eco-Logical’s proposed
approach, transportation-related examples are the focus here. Today, projects address system capacity,
maintenance, and safety. Some of these projects improve traffic flow without adding substantial lengths
of new lanes or alignments. Projects that are related to facilities on existing alignments provide little
opportunity for avoidance and minimization. Similarly, should mitigation be required, these projects are
often not located within areas that present the best opportunities for environmental stewardship and
ecological gain. Positive opportunities can be permanently lost when the traditional, project-specific
approach to avoiding, minimizing, reducing, or compensating impacts is used.

The hypothetical scenario discussed here illustrates this condition. In the map on page 6, the green
areas indicate the region’s ecologically most vital areas. These areas may include important wildlife,
habitat, biologically diverse and productive forests, wetlands and water resources, or other important
environmental features. The potential for meaningful conservation and environmental stewardship
efforts is significant in these areas.

A transportation agency (the action agency’ in the scenario) has Projects 1 and 2 planned along an
existing corridor in the region. Examples of these projects could include roadway reconstruction, over-
lays and widening, the creation of turning lanes, and/or the installation of guardrails and barriers,
among others. The stars indicate places of ecological importance where mitigation opportunities exist.
Potential mitigation projects here might be a land purchase for conservation, the reestablishment of a
stream meander, or the creation of a wildlife crossing, among many others.

2 Action agency - An agency whose actions may impact the quality of the human and/or natural environment.
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As shown on the map, the planned transportation
projects are not located within the areas of highest
ecological priority. Traditionally, resource agencies’
would be charged with the task of reacting to
Projects 1 and 2 individually. This type of narrow
review can lead to mitigation on a restricted, proj-
ect-by-project basis. In the past, the starred mitiga-
tion opportunities — the results of which would like-
ly benefit all agencies — might not be seized because:

1. They were not planned; or more importantly,

2. The transportation agency was left asking:
“What is in it for us if we contribute trans-
portation dollars to this priority area?”

This does not mean that traditional, project-
specific mitigation is not significant or beneficial.
It means that without broader program, resource,

geographic, and temporal perspectives — that is,
2 without an ecosystem approach — any required
on-site mitigation may not go as far as possible
toward advancing the highest priority ecological

Map of planned infrastructure projects and infrastructure goals.
and ecologically important areas. Numbers
indicate infrastructure project locations, A similar and common scenario concerns the cumu-

green indicates the most ecologically vital
areas, while the stars show opportunities for
the most meaningful mitigation, should it

be necessary.

lative impacts stemming from a multitude of proj-
ects. Often it is challenging for action agencies to
identify the indirect and cumulative impacts of their
individual projects as required under the National
Environmental Policy Act (NEPA) and Section 404 of the Clean Water Act (CWA). If agencies could
graphically show how current or proposed projects are related and how they interact, the cumulative
effects that can occur could be better determined. This could enable more effective planning and design
of projects and any resulting mitigation.

Using the Eco-Logical approach, agencies can collaborate, share resource data and plans, and agree on
the locations of ecologically important areas and the important resources there. When possible, they
may then try to avoid infrastructure development in these areas. If mitigation is necessary, it can be
directed to the particularly important locations — even if the resources there are off-site and/or out-of-
kind* — in order to achieve the greatest ecosystem benefit.

A way to set the stage for agencies and their partners to do similar work is through integrated
planning. Chapter III describes a process for adopting this approach.

3 Resource agency — An agency that has jurisdiction over a resource that may be affected by some activity.

4 Offsite — At a location not bordering the impact site. Out-of-kind — Other or different resources or ecological functions than those impacted.



Il. SETTING THE STAGE

Avoidance, Minimization, and Compensatory Mitigation: The Sequence

CEQ has defined mitigation in 40 CFR 1508.20 to include: avoiding impacts, minimizing impacts,
rectifying impacts, reducing impacts over time, and compensating for impacts. The Clean Water Act
(CWA\) Section 404 (b)(1) Guidelines establish environmental criteria that must be met for activities to
be permitted under the CWA in order to meet the mandate of restoring and maintaining aquatic
resources. CEQ's mitigation is wholly compatible with the requirements of the CWA Guidelines;
however, they can be combined to form three general types: avoidance, minimization, and
compensatory mitigation.

In evaluating Section 404 applications, the USACE first makes a determination that potential impacts
have been avoided to the maximum extent practicable; remaining unavoidable impacts will then be
minimized to the maximum extent appropriate and practicable and, finally, compensated for. It is this
sequence — avoidance, minimization, and compensatory mitigation — that provides for the adherence
to the requirements of the CWA. This allows permit issuance for the practicable alternative least
environmentally damaging to the aquatic environment and that does not have other significant, adverse
environmental consequences.

For Help Along the Way: Refer to the Appendices of this Document

Appendix A - MOU to Foster the Ecosystem Approach presents the complete interagency MOU
that provides the foundation for Eco-Logical. The Council on Environmental Quality and the agencies
that jointly published this book signed the MOU in 1995 to encourage an ecosystem approach.

Appendix B — Funding and Partnerships introduces concepts for funding and partnerships that can
enable integrated planning, ecosystem-based mitigation, and adaptive performance measures. It
describes opportunities, presents examples, and provides links to guidance and other resources.

Appendix C — Resource Guide lists and describes:

*  Documents and websites referenced in the text of Eco-Logical
*  Other sources of useful information

*  Training opportunities.

Appendix D — Federal Laws and Requirements lists and describes Federal laws and requirements
relevant to implementing an ecosystem approach.



Integrated planning helps field-level
experts, partners, and the public
collaborate to devise one framework
that outlines locally appropriate
strategies. In the mid-1980s,
several counties in a rapidly
urbanizing area of Virginia
developed a comprehensive

land use plan for the Occoquan
Reservoir watershed and adopted
zoning ordinances regulating the
location, type, and infensity of
future land uses. (Photo obtained

from the Northern Virginia Regional
Commission, © 2001 AirphotoUSA, LLC,
All Rights Reserved.)



Integrated Planning — The First Steps
Toward an Ecosystem Approach

CHAPTER 11
“Progress begins with the belief that what is necessary is possible.”

-Norman Cousins

Addressing Common Challenges with Locally Appropriate Strategies

Integrated planning is the foundation for an ecosystem approach to infrastructure development, as well
as for any ecosystem-based mitigation agreements. It allows for the formation of open dialogue and
mutual objectives. Achieving joint goals requires planning that recognizes agencies’ respective missions
and considers stakeholders’ needs.

Integrated planning attempts to provide a method for 1 Integrated

Planning
the collection, sharing, analysis, and presentation of
data contained in agencies’ plans. Through the collabora-
tive efforts of field-level experts, partners, and the public,
one framework outlining locally appropriate strategies Ecosystem
can be devised (See “A Framework for Integrated 3 Performance Approach
Planning” on next page). Measurement
Some challenges to adopting integrated planning include: 2 Mitigation
Options

*  Conflicting priorities and scales among agencies
or field offices, or national, regional, and
local concerns;
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* Inconsistent terminology and incompatible data and performance measures across agencies;
*  Conlflicting geographic, ecological, and political boundaries;

*  Lack of plans, or plans with differing levels of detail;

*  Communication among stakeholders;

*  The need for early and long-term involvement;

*  Funding procedures (short-term objectives often get funded before long-term objectives);

* Risk aversion and lack of trust among agencies;

*  Belief that regulations are inflexible; and

*  DPolitical pressures (e.g., mitigate to complete this project in my district).

Specific examples of stumbling blocks identified by the Steering Team include: infrastructure expendi-
tures — highway trust fund expenditures, for example — have many priorities other than large scale
ecosystem conservation; and resource agencies may not determine or share their highest priority
resources until triggered and/or identified by infrastructure agencies’ environmental review process.

Collaboration is key to overcoming these challenges. Many States have already formed expert-partner-
public groups, and their efforts should continue to be encouraged. These groups provide the foundation
and perspective necessary to broaden the context in which agencies’ work is done. By going a step fur-
ther to integrate plans, existing and new groups can establish and solidify common, long-term goals
while making better and more inclusive decisions.

A Framework for Integrated Planning

An eight-step framework for integrating interagency planning efforts is presented below. This frame-
work can be modified to accommodate the unique situations and various starting points at which
States find themselves. Although the path may vary some, in most cases, integrated planning will be an
iterative process that builds on the pursuit of common near-, mid-, and long-term activities (see chart
on opposite page). Through each iteration, the rationale for future planning and development decisions
is strengthened and the responsiveness to both infrastructure and ecosystem needs is improved.

Eight-Step Framework for Integrated Planning

Build and Strengthen Collaborative Partnerships

Identify Management Plans

Integrate Plans

Assess Effects

Establish and Prioritize Opportunities

Document Agreements

Design Projects Consistent with Regional Ecosystem Framework

Balance Predictability and Adaptive Management

CONOULBAWN—



Common Integrated Planning Activities

Integrated planning can start immediately.
Arrange the pieces while moving forward.

Near-Term

e Create a collaborative culture at the
field-office level so agencies can
develop ecosystem approaches in
project development and ultimately
integrate their planning efforts at
the regional and landscape levels
(e.g., use interagency liaison officers)
Define the planning region
Develop common goals and
management decisions

e Consider comprehensive biological
and socioeconomic factors in a region

e Contribute data, define data gaps,
and determine how to better use
incompatible data.

Mid-Term

® Perform connectivity analyses

® Review State CWCS

® Incorporate watershed plans

® Integrate and overlay agencies’
various plans

e Establish and prioritize conservation
opportunity areas

e Implement common units of measure
and compatible information

technology systems.

Identify
opportunities

both inside and outside
the traditional project
delivery process for

interagency cooperation

that leads to ecosystem
conservation.
Review national and

State MOUs.

Use near-term
actions as inputs
into individual
planning processes.

Long-Term Actions
Fully integrate
environmentil data.
Make it standardized,
scalable, and current.

INTEGRATED PLANNING

Take Action

¢ |f opportunities are
identified, act on them

e Perform NEPA analysis
where appropriate

e Implement decisions

Implement an
iterative process
of integrated
planning among
agencies.

Integrate environmental goals

into planning activities, streamline
processes, and captialize on
conservation opportunities.




Eco-lLoGical

1 Build and Strengthen Collaborative Partnerships: A Foundation
for Local Action

a Identify and Contact Counterparts in Other Federal Agencies
Contact counterparts to learn about their project work. Develop an understanding of their
knowledge and expertise. Establish regular communication channels for interagency interaction
through periodic meetings, Internet message boards, and/or peer exchanges, for example.
Determine existing interagency relationships and available data.

b Build Relationships with State, County, Municipal, and Tribal Partners
State, county, municipal, and tribal partners can participate in long-term landscape conservation
and management measures. They offer important services and knowledge and have significant
project and mitigation implementation concerns.

¢ Include the Public and Determine Other Stakeholders
Federal agency staff should act as catalysts for greater and more transparent public and stakeholder
participation. By encouraging the early and frequent involvement of all stakeholders throughout
the planning process, community concerns can be more fully integrated into decisions. Their
involvement can prevent conflict and contribute to creative resolutions if conflicts do arise.

d Formalize Partnerships
Cooperating agencies and organizations can consider formalizing working partnerships. One way
to document partnerships is to create an MOU. These agreements outline upfront roles and
responsibilities and help to ensure balanced and nonpolarized commitment.

2 Identify Management Plans: A Foundation for a Regional
Ecosystem Framework

The next step is to identify management plans that agencies and partners have developed individu-
ally. These plans are important sources of information in the integrated planning process. Some
types of plans include: recovery plans; resource management plans; forest management plans;
USACE’s Special Area Management Plans (SAMPS); and community growth plans. Map prod-
ucts from gap analyses and Non-Governmental Organization (NGO) plans — such as the Bird
Conservation Plans of Partners In Flight® and the ecoregional plans of The Nature Conservancy —
are also relevant plans.

A valuable plan that identifies wildlife and habitat conservation priorities, opportunities, and needs
in a planning region is a State Comprehensive Wildlife Conservation Strategy, also known as a
Wildlife Action Plan. (See Wildlife Action Plans sidebar on page 14.) To be eligible to receive
Federal funds through the State Wildlife Grant (SWG) program and Wildlife Conservation and
Restoration Program (WCRP), each State and territory will have developed a Wildlife Action
Plan by October 1, 2005, as charged by Congress. A Wildlife Action Plan addresses the conserva-
tion of a broad range of wildlife species by identifying their associated habitats and the actions
needed to protect and restore the viability of those habitats. The strategies, which focus on the
species in greatest need of conservation while addressing the needs of the full array of wildlife in

5 For more information on Partners in Flight and Bird Conservation Plans, visit htip://www.partnersinflight.org/.
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each State, can provide a baseline assessment or inventory of current wildlife and habitat resources.
They also can give agencies and conservation partners the information necessary to strategically
think about both individual and coordinated roles and responsibilities in conservation efforts.

In coastal States, in particular, there will be additional management plans to incorporate that deal
specifically with important marine and coastal issues. Examples include (but are not limited to)
plans from: State coastal management programs, State coastal nonpoint pollution programs,
National Marine Sanctuaries (NOAA Fisheries Service), National Estuarine Research Reserves
(NOAA Fisheries Service and States), and National Estuary Programs (EPA). Additionally, fishery
rebuilding plans and recovery plans for living marine resources should be included, where appropri-
ate (NOAA Fisheries Service and State fisheries agencies).

Watershed Planning: Occoquan Water Supply Protection

In the mid-1980s, several counties in a rapidly urbanizing area of Virginia developed a comprehensive
land use plan for the Occoquan Reservoir watershed and adopted zoning ordinances regulating the
location, type, and intensity of future land uses. This was done after maximizing the limits of treatment
technology for the wastewater treatment plants discharging into the tributaries upstream of the reservoir
and after intensive data collection and model development. Fairfax County took the lead in working
with basin partners to study different land use
development scenarios and how well they met Land Use in
multiple objectives such as: the Occoquan
=T elun River Watershed

Improved transportation system

Economic development

Efficient provision of community services

No degradation of the Occoquan water supply.

Depending on the sensitivity of land areas in s [C__] Commercial/Industrial

. o[ . . L | Agricultural
meeting specific objectives, portions of the ST A o Forest e

watershed were strategically upzoned and (3 [ Woter/Wetland

1 Other

others downzoned. No Data

In addition, watershed plans can provide a better understanding of the health of aquatic resources.
Some watershed planning groups convene to address chronic problems such as degrading fisheries,
while others seek to address acute problems such as contaminated mine drainage or heavy erosion
along stream banks. Still other planning efforts may bring together citizen groups with local and
State agencies to work on plans for community and environmental improvements. Watershed plans
should consist of several components, including the identification of broad goals and objectives; a
description of environmental problems; an outline of specific alternatives for restoration and pro-
tection; and documentation of where, how, and by whom these action alternatives will be evaluated,
selected, and implemented. (See Watershed Planning sidebar on this page.)
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For transportation, the Long-Range Transportation Plan (LRTP) or Metropolitan Transportation
Plan (MTP) states how the region plans to invest, both long-range (over 20 years) and short-
range, in the development of an integrated intermodal transportation system. Metropolitan
Planning Organizations (MPOs) make special efforts to engage interested parties in the develop-
ment of this plan. Additionally, the Transportation Improvement Program (TIP) is a financially
constrained, three-year program covering the most immediate implementation priorities for trans-
portation projects and strategies from the LRTP or MTP. It is a region’s way of allocating its lim-
ited transportation resources among the various capital and operating needs of the area, based on a
clear set of short-term transportation priorities. The TIP is incorporated into the Statewide

Transportation Improvement Program (STIP), a plan that lists high-priority projects that will be
approved by the FHWA and the Federal Transit Administration (FTA) to utilize Federal funds.

Wildlife Action Plans

Under the State Wildlife Grants (SWG) Program and the Wildlife Conservation and Restoration
Program (WCRP), each State has a Comprehensive Wildlife Conservation Strategy (CWCS) — or
Wildlife Action Plan — in place. The Strategies, which have been developed in consultation with local
stakeholders and reviewed by a National Advisory Acceptance Team, set a vision and a plan of action
for wildlife conservation and funding in each State. While fish and wildlife agencies have led the
Wildlife Action Plan development process, the aim has been to create a strategic vision for conserving
the State’s wildlife, not just a plan for the agency.

What information does a CWCS include?

The strategies have been developed according to requirements laid out by Congress for the WCRP and
criteria developed by the USFWS for the SWG Program. Each State’s Wildlife Action Plan will include

information on priority wildlife species and habitats, the issues that need to be addressed to restore the
viability of those species and habitats, and recommendations for addressing those issues. The Wildlife

Action Plans have been developed by pulling together a wide range of available data and recommen-
dations from other planning efforts.

Other requirements include:

(1) Information on the distribution and abundance of species of wildlife, as the State fish and
wildlife agency deems appropriate, that are indicative of the diversity and health of the
State’s wildlife;

(2) Descriptions of locations and relative condition of key habitats and community types essential
to conservation of species identified in (1);

(3) Descriptions of problems, which may adversely affect species identified in (1) or their habitats,
and priority research and survey efforts needed to identify factors, which may assist in

restoration and improved conservation of these species and habitats;
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(4) Descriptions of conservation actions proposed
to conserve the identified species and habitats
and priorities for implementing such actions;

(5) Proposed plans for monitoring species identi-
fied in (1) and their habitats, for monitoring
the effectiveness of the conservation actions
proposed in (4), and for adapting these
conservation actions to respond appropriately
to new information or changing conditions;

(6) Descriptions of procedures to review the
strategy at intervals not to exceed 10 years;

(7) Plans for coordinating the development,
implementation, review, and revision of the
plan with Federal, State, and local agencies
and tribes that manage significant land and
water areas within the State or administer
programs that significantly affect the

conservation of identified species and A INAI Sites
habitats; and, o E&T Species
CREP-DNR
Ref g : CREP-FSA
(8) Prov!5|ons t‘o‘pro‘wdej an opportunity for B Stcvardship Arcas
public participation in the development of the [T J ISy
. . TNC Portfolio Areas
Strategy. Source: 16 USC 669c(d); 66 Fed. Reg. B Roccoon R A
7657 (2001) High Quality Aquatic

What does a CWCS look like? The lllinois Wildlife Action Plan draws on existing

While the Strategies are built around a core set AT [0 Bl RN 0 I ST

Dl e, (e caah izele affecting habitats and species in greatest need of

conservation to identify conservation priorities at

different set of issues, habitats, management
several scales.

needs, and priorities. The States have been in
partnership with the USFWS to ensure nationwide
and regional consistency and a common focus on
targeting resources for conserving declining wildlife and their habitat. However, the specific content
and structure of each State’s Strategy varies greatly. To identify how to integrate each State’s Wildlife
Action Plan recommendations and information at the scale appropriate to a particular regional
ecosystem framework (REF), see “Integrate Plans,” the third step in Integrated Planning.

Copies of each State’s Wildlife Action Plans, overview and summary information, and contacts for
each agency can be found at www.wildlifestrategies.org.
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To identify what work is desired and where it will be done, a regional ecosystem framework (REF)
will be needed. Although there is no standard for creating a REF, Eco-Logical recommends that a
REF consist of an “overlay” of maps of agencies’ individual plans, accompanied by descriptions of
conservation goals in the defined region(s). A REF can afford agencies a joint understanding of the
locations and potential impacts of proposed infrastructure actions. With this understanding, they
can more accurately identify the areas in most need of protection, and better predict and assess
cumulative resource impacts. A REF can also streamline infrastructure development by identifying
ecologically significant areas, potentially impacted resources, regions to avoid, and mitigation
opportunities before new projects are initiated.

Since ecosystems do not necessarily follow political boundaries, REFs can cover multi-State
regions. Agencies and planning partners should define, case-by-case, the region for which

a REF will be created.

The following steps can assist in REF development.

Conservation Opportunities and Transportation Improvements
in Oregon

Map A presents the locations of conservation opportunity areas, while Map B illustrates Oregon'’s
roads and cites, as well as its Statewide Transportation Improvement Program (STIP) overlaid.

Map B shows where planned transportation improvements are located in relation to potential locations
for meaningful conservation. This is one type of planning overlay—where conservation plans are
extended fo include transportation plans and vice versa—that Eco-Logical is encouraging.

Map A: Oregon’s Conservation Map B: Oregon’s STIP Overlaid on Map of
Opportunity Areas Conservation Opportunity Areas and Roads/Cities

Source: Defenders of Wildlife
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Overlay Maps

To start, overlay maps of infrastructure and conservation plans to determine the projects and
resources that “link” agencies. An overlay of maps can show how planned projects and objectives
might cumulatively impact a region’s resources, as well as how these resources may shape how
projects are implemented. In the example in on the previous page, Map A shows potential
conservation areas on a base map developed by one statewide planning process. As other maps
are overlaid and plans compared, priorities and opportunities for environmental stewardship and
conservation of aquatic and terrestrial habitat can be identified (see Map B).

Although not all agencies will have equally developed maps or plans, this should not prevent their
involvement. All agencies can contribute to the planning overlay.

Define Region

With plan maps overlaid, define the region(s) to which the REF will be applied. This key step is a
near-term action that can be addressed today. Agencies’ approaches to defining a region differ
across the country, and boundaries can be defined by a number of geo-political, socioeconomic
and/or biological factors. When creating a REF, boundaries not relating to ecological resources,
such as political or jurisdictional boundaries, can be addressed while providing for inter-regional
coordination to address broader zones, areas of overlap or gaps, and issues of scale.

Describe the Regional Ecosystem Framework in Writing

There is no standard for creating a REF. However, Eco-Logical recommends that a REF consist of
maps accompanied by descriptions of conservation goals in the defined region(s). After overlaying
agencies’ plan maps and defining conservation regions, as outlined above, most of the work in this
step has been completed. The process of overlaying plans will have yielded new maps, while the
process of defining conservation regions will have shown how proposed projects are spatially
arranged in relation to ecological resources in an area. The missing step is to document in writing
proposed projects, conservation opportunities, and goals. The interagency team that is overlaying
plans is likely the most appropriate author of the REF, but other concerned groups, such as local
agencies, conservation organizations, and landowners should be invited to participate.

Ecosystem Frameworks and Examples of Components

An ecosystem approach and framework recognizes that the natural environment and natural ecosystems
are not defined by political or jurisdictional boundaries. An ecosystem approach proceeds with a priority
of considering the ecosystem and its processes. States across the country have begun work related to REF
planning and have taken a variety of approaches, reflecting issues of scale, information sources, existing
plans, management needs, and local priorities. Examples of components within a REF could be a
statewide strategy for wildlife such as Wildlife Action Plan efforts. Because Wildlife Action Plans incorpo-
rate a broad range of information on wildlife and habitat conservation needs and opportunities, they can
play a central role in the development of a REF. Maps associated with each State’s Wildlife Action Plan

can be useful resources for overlaying plans to identify important areas and mitigation opportunities.
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Sonoran Desert Regional Ecosystem Monitoring

The Sonoran Institute, an organization that works with communities to conserve and restore important natu-
ral landscapes in Western North America, is partnering to create a bi-national, ecosystem monitoring
framework for the Sonoran Desert. The framework, which will be implemented by multiple Federal and
State agencies, research institutions, and nonprofit organizations in Mexico and the United States, will pro-
vide the structure for developing parameters and protocols, linking monitoring to adaptive management,

improving data management, and reporting on the condition of the region.
p 9 9 p 9 g

The purpose of monitoring in the Sonoran Desert is fo provide an assessment of ecological conditions and
trends, and the social factors that may affect them, in order to identify appropriate management and poli-
cy actions. To facilitate a coordinated, cross-border, regional monitoring program, the framework will iden-
tify a suite of indicators that captures the complexities of the ecosystem, yet remains simple enough to be
practically monitored by a wide range of participants. To learn more about the effort, including the strategy

used to develop the framework, visit www.sonoran.org/programs/si_sdep_adaptive_info.html.

Montana

In Montana, an interagency team® collaborated to outline a technique for rapidly identifying important
wildlife linkage areas along Montana’s Highway 93. The team’s report, An Assessment of Wildlife and Fish
Habitat Linkages on Highway 93— Western Montana, describes how data on varying attributes—such as
vegetation type; elevation; presence of streams, lakes, and wetlands; land ownership; road-kill; and loca-
tion of both wide-ranging animals and small animals with limited mobility—can be overlaid. This integrated
information can help decisionmakers conclude whether a given highway segment is suitable as an area
for wildlife linkage (an area of land that supports or contributes to the long-term movement of wildlife) and
for which species it is likely appropriate.

This proactive analysis of linkage areas becomes especially important when project impacts are assessed
and the values of wildlife and habitataware infrastructure projects and mitigation are assigned. For exam-
ple, if an infrastructure project overlays a linkage area, the reasons that project is important can

be better understood (e.g., increased connectivity and motorist safety, decreased wildlife mortality and
economic cost).

Colorado

In partnership with the Colorado Department of Transportation (CDOT), The Nature Conservancy, and
Colorado State University, Southern Rockies Ecosystem Project (SREP) has launched the Linking Colorado’s
Landscapes campaign to identify and prioritize wildlife linkages across the State of Colorado. The goal
of this work is to provide transportation planners, community leaders, and conservationists with statewide
data on the habitats and wildlife corridors that are vital for maintaining healthy populations of

native species.

CDOT has completed an analysis of the entire State that identified 13 key wildlife-crossing areas. Through
a two-track approach, the SREP expanded upon CDOT's work to analyze connectivity needs. The first
track identified both functioning and degraded wildlife corridors that are vital to wildlife populations. The
characteristics and existing conditions of each identified linkage were then evaluated. The second track

used a geographic information system (GIS) to layer spatial data about the physical characteristics

6 Collaborators included the USDA FS; USFWS; USDOT; Montana DOT; Montana Fish, Wildlife & Parks; tribal governments; Rocky Mountain
Elk Foundation; GeoData Services Inc.; and the University of Montana. Report citation: Ruediger, et al., Forest Service Publication #R1-04-81,
Missoula, MT.
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(e.g., topography, rivers and streams) with information about wildlife habitat preferences and movement
patterns. This allowed for the modeling of landscape areas key to wildlife movement. The two tracks were
then combined for a cross-comparison of the highest priority linkages identified by each. The next phase
in the project, Linking Colorado’s Landscapes and Beyond, provided an in-depth analysis to CDOT and
FHWA on each top priority linkage. Planners will use the analysis to identify wildlife needs within the top
priority linkages.

New Jersey

The New Jersey Wildlife Action Plan is built on the foundation of the State’s Landscape Project, a habitat
prioritization and mapping framework developed in 1994 by the New Jersey Division of Fish and
Wildlife’s Endangered Species and Nongame Program. The Landscape Project identifies critical patches
of five habitat types (forest, grassland, forested wetlands, emergent wetlands, and beach/dune) across
five landscape regions: the Skylands, the Piedmont/Coastal Plains, the Pinelands, the Atlantic Coastal,
and Delaware Bay. Information on wildlife of greatest conservation need, threats, conservation goals, and
conservation strategies is linked to each habitat patch, landscape region, and landscape zone through an

interactive database.

Emergent Wetland Grassland

Suitable Suitable
2 Priority Species Habitat Priority Species Habitat
@ Imperilled Species Habitat @® Imperilled Species Habitat
Forest/Wetland Forest Beach

Suitable Suitable

Priority Species Habitat B Priority Species Habitat
@ Imperilled Species Habitat llMlImperilled Species Habitat

[ Landscape Zone
[Jlandscape Region

& Urban Peregrine Falcon Nest
Ci>Wood Turtle

<> Bald Eagle Foraging Area
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Wyoming

The Wyoming Wildlife Action Plan describes the conservation status and needs of 52 terrestrial ecological
systems across 7 ecoregions, aggregated into 7 major community types. By modeling the condition of
habitats statewide and reviewing the current level of protection assigned to each habitat, the Wildlife
Action Plan identifies which habitats have relatively greater conservation need. Habitat conservation
recommendations in the Wyoming Wildlife Action Plan also integrate the Wyoming Strategic Habitat

Plan (SHP), a pre-existing agency plan that identifies priority areas for terrestrial and aquatic habitat
conservation and management. Future versions of the SHP will be specifically linked to Wildlife Action
Plan priorities.

Wyoming Ecological Systems

i
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linois

The lllinois Wildlife Action Plan draws on existing conservation plans an