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FOREWORD
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Avoidance, minimization, and mitigation efforts may not always provide the greatest
environmental benefit, or may do very little to promote ecosystem sustainability. [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---
restoring, creating, enhancing, and preserving habitat and other ecosystem features in
conjunction with or in advance or projects

Eco-Logical: An Ecosystem Approach to Developing Infrastructure Projects

This report describes an ecological assessmenegsdo support enhancements to highway
capacity. The process is designed to address timmtific and technical obstacles to
integrated conservation and transportation planaithgpcated by th&co-Logicalapproach

to infrastructure development (Brown 2006) and mogeent refinements to watershed
permitting and strategic habitat conservation plagin The process spans long range
planning, corridor planning, environmental reviemdaenvironmental permitting with the
objective of accelerating project delivery whilegiraving environmental stewardship.

The foundation for the entire process is Cumulafifiects Assessment and Alternatives
(CEAA). Using the latest geospatially explicit cengtion planning methods, transportation
agencies, and resource agencies can develop algmrservation vision for areas likely to
be affected by new transportation projects, resglin a Regional Ecosystem Framework
(REF). Within the CEAA process, guidance is prodidmn methods that can be used to
enhance information about resources regulated uhde€Clean Water Act (CWA) and the
Endangered Species Act (ESA) in order to reacly eapleement with the resource agencies
on resources that need to be avoided to reducectmpad agree on mitigation priorities. The
report also describes how to develop objective nugHor calculating ecological values for
resources that will be impacted to ensure optimiigation throughout the transportation
planning and project delivery process.

The ecological assessment process, including thela®ry assurances and ecosystem
crediting and valuation methods, are part of thedrated Eco-Logical Conservation and
Transportation Planning Framework developed byt&gia Highway Research Program 2
(SHRP2) project CO06(A), Integration of Conservation, Highway Planning, and
Environmental Permitting Environmental Permittingsidg an Outcome-Based Ecosystem
Approach. This report explains step-by-step how the ecoldgassessment process and
strategies apply at each point in the decision ntakrocess.

The report concludes with a description of theraxtdve database that will make the tools,
methods and case studies needed to use this pratable to transportation planners and
resource agencies through fhensportation for Communities: Advancing Projettteough
Partnerships(TCAPP) website, developed by the SHRP2 CO1 projelee “Guidance for
Integration of Conservation, Highway Planning and/iEonmental Permitting” prepared by
the CO6(A) project also incorporates our reseagshilts.

In 2002, the Surface Transportation Environmentabferative Research Program Advisory
Board found that:

The current state of knowledge and the tools aklléor environmental assessment
are inadequate to ensure informed and effectivéstets on transportation and the
environment (TRB, 2002).
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Americans expect new transportation capacity tadékvered in a way that enhances the
natural and built environment. In 2006, this expdoh was addressed by Congress in the
SHRP2 Capacity program and its charge to develppoaghes and tools for systematically
integrating environmental requirements into the lymig, planning, and design of new

highway capacity.

This research takes advantage of integrated efectrdata collection, management and
analysis methods using geographic information systto integrate transportation planning
and conservation planning at multiple scales ineprib accelerate project delivery and
improve environmental outcomes.
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EXECUTIVE SUMMARY

The nine-stepntegrated Eco-Logical Conservation and TranspaomatPlanning Framework
(“the Framework”) is designed to support and pramattegrated transportation and
conservation planning while expediting transpootatproject delivery. This report addresses
the scientific and technical processes neededHier integrated approach. A Cumulative
Effects Assessment and Alternatives (CEAA) progessides the foundation. Within CEAA
and the overall Framework, new regulatory assuramcwironmental accounting, and
crediting methods can be applied. We hope thatrtbig Framework will foster agreement
between transportation and resource agencies omeoation priorities and ecosystem
service valuation in areas where new transportafioojects are planned, improving
transportation project delivery and conservatisuits.

The imperatives of climate change and the tightgletsl faced by government at all levels
make it vital that every dollar spent on environtaénmitigation and restoration in
transportation project development is money wedingplt is incumbent on us to steward both
public tax dollars and natural resources to thatgist extent we can, to ensure that time and
money are not wasted, and to ensure that what evdang really contributes to the goals of
species and ecosystem recovery and restoring amttaining the integrity of the nation's
waters while delivering needed transportation mtgjéo serve community needs.

THE FRAMEWORK

Using the steps in the Framework, state transpomtafhigencies (DOTs), metropolitan

planning organizations (MPOs), and resource agsneaierk together during long-range

planning to identify strategic transportation piogr needs, their potential environmental
impacts and conservation opportunities in the stteregion, or watershed. The Framework
allows programmatic tools to be used to increasgilatory predictability during project

development while furthering regional conservatiggoals. The Framework is a

comprehensive, dynamic process that will promote ititegration of regulatory and non-

regulatory authorities and strengthen the oppdituioi achieve ecosystem health. Through
the integration of traditionally competing regulatcand non-regulatory authorities, this
Framework can improve resource planning, enhanoe tand resource efficiency, and
minimize redundancies in the decision making preces

CUMULATIVE EFFECTS ASSESSMENT AND ALTERNATIVES PROC ESS

The CEAA process is based on and supports the Bgwhl approach. The CEAA provides

technical guidance to transportation and natursbuece practitioners—helping them bring
the right expertise, data, methods, and tools ¢origiht stage of the transportation planning
and project delivery decision making process. Témult is better environmental outcomes
through reduced impacts, identification of high lgyamitigation and enhancement

opportunities, and accelerated permitting througtoagtive inclusion of resource

considerations early in the process.

Rather than a radical new approach, the CEAA psoseaply brings together a variety of
well-tested methods, data, and tools into a cokesiwological assessment framework. It
addresses several long recognized needs: 1) thé teeeroactively consider ecological
values early in infrastructure and land use plagprmprocesses and preferably at a regional
scale; 2) the need for spatially explicit and sudfintly precise cumulative effects assessment
throughout a region to provide useful informati@anguide alternatives development and
mitigation planning; 3) the need for a collaboratistructure for technical information
development and maintenance to serve multiple plgnpurposes dynamically over time;
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and 4) the desire to obtain better ecological gut® from mitigation investments while
meeting planning objectives.

Specifically, the CEAA process guides an ecologasaessment that: 1) evaluates direct and
cumulative effects on resources from any potempi@hning alternative or project, 2) assists
in the identification or creation of alternativemnd 3) identifies the best mitigation and
enhancement opportunities. The CEAA process supportollaborative and scientifically
rigorous process for avoiding and minimizing cartflias well as identifying mitigation and
enhancement opportunities.

It addresses several key questions in the traregmrtand conservation planning and project
development process:

e What areas and resources will be directly impacted by transportation
development?

* How will those resources be impacted cumulatively through the affected region?
*  What areas could be used for mitigation?

* How can anticipated long-range regional mitigation needs be aggregated for
maximum ecological benefit?

The CEAA is intended to be highly scalable to thmet resources, data, and expertise
available, and can be used at the regional, carriioproject level. Undertaking a CEAA
requires working collaboratively with transportaticand resource agencies and other
stakeholders to agree on a set of targets and fpyads area of interest. As described in Eco-
Logical, this process ensures that relevant exgeertiata, tools and methods are considered in
the development of a Regional Ecosystem FramewRB&]. The REF can then be used to
assess and guide transportation decision makidj atages of transportation planning and
development, and allow impacts to be assessed aadtified early in the transportation
planning and project delivery process.

Within this process, it is possible to begin at @amnsportation decision point and use the
CEAA to help identify and incorporate the necessargstions, data, and analysis needed to
support better environmental and transportationsa®t making. The online version includes
references that provide in-depth reading on theepts, and case studies that illustrate real-
life applications, as well as useful technical soahd data sources to support its use and
implementation.

The major outputs of the CEAA are:
e Unified map of transportation, land use, conservation, and restoration priorities.

* Maps of each potential transportation scenario that shows an assessment of
direct and cumulative effects at a landscape level with supporting data.

* Identification of affected resources and the quantification of the cumulative
effects for each transportation scenario being considered.

* Identification and evaluation of potential mitigation and enhancement areas
within a region.

REGULATORY ASSURANCES AND ECOLOGICAL ACCOUNTING STR ATEGIES

Within the overall Framework and the CEAA processo strategies are critical. First,
transportation planners and project managers ndgsesas regulatory requirements, ideally as
early in the transportation planning and develogmprocess as possible. Second,
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environmental accounting strategies can be useebith agreement with regulatory agencies
on project impacts and mitigation requirements. @raject explored new approaches to

regulatory assurances and environmental accouatidghow they could be used within the

overall Framework if transportation and resourcengigs choose to do so.

Regulatory Assurances

Addressing regulators’ needs is an essential plathe decision making process for all
transportation projects. While obtaining completgulatory assurances may be impossible,
this report and the online database provide guiglamcthe information, tools and processes
that can lead to faster decisions with improvedirenmental outcomes. The focus of our
project is on regulations under the Endangeredi€pdat (ESA) and the Clean Water Act
(CWA). We identified the aspects of current decisioaking that provided the greatest
concern for regulators at the national, region@tes and local levels; and then developed a
set of potential tools and information to addrdsssé concerns. Based on our research, we
believe that, particularly for wetlands and endaedespecies, regulatory conflicts and delays
largely result from transportation planners andutatgrs having insufficient, incomplete, or
poor quality data.

There are two critical requirements for improvedcomes. The first is to provide the tools

planners can use to identify potential impacts eégutated resources very early in the

planning process — allowing them to avoid or mizienthese impacts as much as possible.
The second is to assure that any mitigation thattraocur due to unavoidable impacts will

provide effective, measurable, and high qualityiemmental outcomes for the impacted

resources.

Problems under Section 7 of the ESA result botmfithe lack of certainty about the
probability and degree that a project may impalistad species and the lack of certainty as
to how to design meaningful mitigation measures. Nypothesized that if done correctly,
specific improvements in threatened and endangesmeties data can improve both
transportation planning and species recovery affdfte found that developing digital maps
showing the probable distribution of listed spedsefeasible for all listed species, and has the
potential to radically improve regulator and planiméeractions.

Species distribution models using inductive modglmethods can create reliable maps that
can be used by transportation planners early inplhening process, before significant
investments have been made towards road designmbps are also useful in identifying
mitigation opportunities and assisting in recovelanning. The nature of the inductive maps
makes updating them with new information relativediraightforward, and can allow
regulators, if they choose, to easily modify thepgédo make them more conservative if
needed for Section 7 consultations for a particafmcies. Natural Heritage Programs have
created these maps for many endangered and apésies in New York, Oregon, Florida,
Wyoming and Virginia, and have been working withtitaServe and the U.S. Fish and
Wildlife Service (USFWS) to develop a strategy foeating these data for all listed species
in the U.S.

Improved information appears to be equally as irgrarfor improving transportation and
conservation outcomes related to wetlands, streaivex,s and other resources regulated
under the CWA. The majority of transportation ageimteractions with regulators were on
Section 404 compliance, which provides protectifmmswetlands, so information needs for
wetlands was our research focus. As was the cdbelvd ESA, data is lacking for avoidance
and minimization and for mitigation. However, udithe ESA, the data needs for avoidance
are somewhat different from the needs for mitigatio
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For avoidance, transportation planners need adcestgital wetland maps covering the
entire U.S. The National Wetlands Inventory (NWd)the baseline database for the country
designed for this purpose, but covers only abo@t 80 the country digitally -- and much of
the NWI is based on imagery that is almost 30 yeldsUSFWS has been working hard to
obtain the funding to complete this dataset, buhwurrent protocols and funding level, it
will be decades before the country has digital diash is sufficiently updated to be used by
transportation planners and accepted by regula®meaningful attempts at avoidance and
minimization. Our research looked at case studiesd¢ate digital data where it was lacking
in Oregon, and to improve it in Michigan and VinginWe have identified strategies to create
wetlands data for avoidance for the entire couwitkin two or three years.

The primary data need for wetlands mitigation is idhentification of priority wetland areas
needing restoration, or a wetlands restoration amitigation catalog for states. To be
effective these need to identify mitigation needs dll watersheds, and need to be pre-
approved by wetland regulators. The research iieshtimethods for developing wetland
catalogs based on a Regional Ecosystem Framewddied in Oregon and Virginia,
focusing on methods that can be implemented withetiie near future. Similar efforts have
been undertaken locally as a watershed approactany areas of the country, with an effort
to develop statewide priorities for Maryland. Mangthods appear to be promising, although
ways to integrate wetland priorities with other evagjuality needs are only beginning to be
explored. The development of a wetlands mitigat@atalog can significantly improve
conservation outcomes, and also dramatically impteansportation project implementation,
and developing standards for implementing this setbe country is a critical need.

Ecological Accounting Strategies

ES-4

The transportation industry has much to gain froeing better able to understand and

measure the relationship between transportatiorastiicture and ecosystems. There are
many ongoing efforts to improve ecological metacsl decision-support tools. However, the

movement to adopt these tools into actual DOT dmtisaking has been slow. As a result,

the transportation industry has not been takinigaidvantage of the opportunities that the use
of better ecological metrics and decision-suppmotst can provide.

Transportation planning and permitting decisiorguine a clear measurement of impacts to
understand available choices, but agreement on ureaents to assess impacts and
mitigation options can be difficult to reach. Additally, as decisions are made in resource-
specific processes, silos are created around eatlrah or ecological resource being
managed. Our research addressed measurement neadedtexistingregulatory concerns
and measures and take advantageemierging requirements and stakeholder concerns
developing around the concept of ecosystem servidgas communities rely on ecosystem
services of many kinds to be economically prospgrduwealthy, and safe. Measuring
ecosystem services is increasingly seen as an famaspect of sustainability planning and
an important tool in public engagement to commueitew and why we manage the natural
environment the way we do.

Function-based crediting tools are measurementgedbas understanding the natural
processes and benefits provided by natural andfieddinvironments. This methodology is
reflected in many of our current regulatory struetu and in conservation planning.
Ecosystem Crediting Tools generally deal with prbpecific measurement issues such as
mitigation quantities. However, tools within thiegs can provide a wide variety of benefits
beyond merely calculating mitigation debits/credit$he tools we present in our online
database go beyond regulatory compliance and irdader stewardship and sustainability
through ecosystem service measurement.
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A major focus of recent work within the world ofasystem metrics is the effort to link and
correlate the measurements at a landscape schlenedsurement of similar resource issues
at a site level. Applied in a transportation contthat means being able to: 1) broadly
understand and plan around a resource at a regscak — identifying goals and desired
outcomes for that resource; and 2) measuring spemitcomes for that resource at a site
level in a manner that tells us something meaninghout the increment of change
associated with a project’s effect on the resourceractice, linking the measurement scales
provides the following outcomes:

* A better ability to maintain continuity between early transportation planning
and project specific planning,

* Improved regional goal setting and a better ability to track the effect of specific
projects on the progress towards those goals,

* A framework for understanding and presenting cumulative effects analyses,

* An improved understanding of the opportunity/need for using programmatic
approaches and an improved ability to develop them.

Ecosystem metrics and decision support tools carsbd in a variety of ways to improve the
communication and decision-making in the projedigle and permitting processes. Ideally,
this improvement starts by building off the progrdemel opportunities described above.
However, it also includes the following:

* Ability to use alternative analysis tools that can provide quantitative distinctions
between alternative scenarios.

* A sound site-level ecological metric provides a basis for clearly measurable,
quantitative, outcome-based performance standards, which can be an effective
means of providing design engineers some much needed design flexibility while
also providing certainty for impact targets.

* (Good ecosystem metrics provide a means of better linking impact measurement
to mitigation decisions.

Currently there are specific geographies (e.g. Willamette Valley in Oregon, Chesapeake
Bay region) and resources (e.g. wetlands) wher&ehaolutions are becoming increasingly
viable. However, for all markets, credit demandusrently seen as the limiting factor to the
broader, more extensive development of ecosysterketmdaces. In this circumstance, DOTs
could play a significant role in shaping and cregtinarket opportunities.

* A market solution requires a unit of measure that is used as the basis for the
transaction. Increasingly, ecosystem market developers are exploring the use of
improved ecological metrics to expand the scope and quality of market
transactions. To access these markets, it will be necessary to incorporate these
ecological metrics into DOT impact analysis.

* The need to pursue ecosystem market approaches could become increasingly
important as CEQ pushes for increased stringency for the mitigation associated
with Mitigated Environmental Assessments (better documentation, monitoring,
etc.).

This approach to ecosystem metrics from the lamscscale to the site level, from
alternatives analysis to outcome-based mitigation $pecific projects, is addressed
throughout the CEAA process. A separate step asidgesise of crediting systems is in
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included in the Framework, providing specific guida for transportation agencies on how to
develop and use ecosystem crediting systems.

PILOT PROJECTS

After the Framework, including the CEAA and suppugtstrategies, was developed, we
tested it in three pilot projects in Oregon, Midmg and Colorado. Our objective was to see if
the new approach would result in different decisiand outcomes or time and cost savings
compared to the traditional transportation plannamgl project delivery system. We also
sought to test the usability of the new proceséés.found that our methodology produced
similar results to traditional approaches in thaleation and mitigation of direct impacts.
Our approach showed the most difference in thelteefar cumulative impact analysis and
selection of mitigation option, particularly at ttransportation planning level.

DISSEMINATION

ES-6

The Framework, including the detailed CEAA processl the supporting strategies for
achieving regulatory assurances and using ecologicaunting systems and credits, will be
included in the TCAPPs’ website. Our research dged an interactive database to support
transportation and resource agencies. The databasewill be integrated into TCAPPs
includes a step-by-step guide with supporting danitiation in the form of case studies,
tools, data, expertise and other resources totgssistitioners in using all or part of the
proposed new approach.
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1. CHAPTER 1: THE PROJECT APPROACH

1.1 RELATIONSHIP TO THE COLLABORATIVE DECISION MAKING F RAMEWORK
AND PROJECT CO6(A)

The SHRP2 Capacity program is charged to develppoapghes and tools for systematically
integrating environmental, economic, and communigguirements into the analysis,
planning, and design of new highway capacity. Thenéflation of this approach is the
Framework for Collaborative Decision Making on Alilalis to Highway Capacitgeveloped
by the CO1 Project. The nine-stEpo-Logicalframework for integrated planning is tied to
key decision points within the Collaborative DegisiMaking Framework (CDMF). Our
Integrated Eco-Logical Conservation and Transportation PlamirFramework (the
“Framework”) was designed to build on tl&o-Logical framework, allowing it to be
integrated into the CDMF.

The CO06(A) Project|ntegration of Conservation, Highway Planning, aBdvironmental
Permitting Using an Outcome-Based Ecosystem Appradaborated on decision points in
the CDMF that involve regulated and non-regulatedrenmental impacts, such as wetlands,
water quality, endangered species, wildlife, habjtand cultural resources, building on the
Eco-Logicalframework. The C06(A) project also worked to sotlie problem of getting
assurances from regulatory agencies that trangjportagency investments in environmental
mitigation or restoration are accepted by regulatmencies. Project C06(B) worked closely
with the CO6(A) project to address the issues ifledtby the regulatory agencies, obtaining
better information about the regulated resource®oriter to obtain early agreement on
resources to avoid and on robust, flexible, cledigation strategies. Our coordination with
the CO6(A) project should assure that the scientifid technical processes and strategies
developed to support an ecological approach fithiwitexisting and future institutional
systems and address barriers to its wider adoption.

1.2 APPROACH

We began our work by developing a vision for ingggd transportation and conservation
planning (see Chapter 2). We then reviewed thealitee and did detailed reviews and
evaluations of existing ecological assessment tants environmental accounting tools. The
results of this work were included in our interigport and are included in the interactive
database we have developed. The CEAA process wadoged and integrated into the
overall Framework. State and federal regulatorsevieterviewed in order to identify and
address the technical issues associated with aigaimegulatory assurances early in the
transportation planning and project delivery precedtate and local transportation agencies
were interviewed to help develop step-by-step efjias for improving use of outcome-based
environmental accounting and crediting systems.eOthe CEAA technical guidance and
supporting regulatory assurance strategy was dped|dhey were tested in three pilot states.
Additional details on our approach are providedtbel

Our approach integrated well-vetted and tested equiscfrom the disciplines of systematic
conservation planning well described in Groves 2@08nulative effects assessmartd the
mitigation hierarchy (avoidance, minimization, métion, compensation). While integrating
the scientific concepts from these disciplines,degeloped technical guidance drawn from
the spatial analyses and decision support practides intention was to describe a detailed
hierarchy of integrated steps and substeps thdd gude practitioners through the CEAA
process but be flexible to their specific GIS matfis and available capacity and financial
resources.
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1.3 DEVELOPMENT OF THE FRAMEWORK

The Integrated Eco-Logical Conservation and Transpooat Planning Frameworkwas
developed in collaboration with the CO6(A) teamwi#ts developed to closely follow the Eco-
Logical framework while providing additional detdd make Eco-Logical implementable.
These additional details were described in a hibieal fashion with detailed technical levels
to include the Cumulative Effects Assessment anrAdtives (CEAA) component. The
Framework underwent a number of revisions basemdew by a large number of consulted
practitioners and our experience conducting that piojects.

The CEAA component originated from work done ontheanTRB research project (NCHRP
25-25 (54)) on regional cumulative effects asseassniehe CEAA is more focused on
ecological resources, where the earlier projeengtted to address a broader set of resources
and vulnerable human populations. The original weals modified to fit the Framework and
provide further detail in the components of mitigatand alternatives development and
ongoing adaptive management. See CEAA sectiontapters 2 and 3 for more information.

1.4 ECOLOGICAL ASSESSMENTS TOOL SURVEY AND UTILITY ANAL YSIS

Scientists have developed many methods for asgessiasystem function over various

geographic scales and timeframes. The challendge identify the methods that are most
useful at various stages of the transportationrmtegnand project delivery process in order to
know what resources and functions are importank imypacts to them can be avoided and
minimized, and if impacts are unavoidable, how thag be mitigated most effectively. To

identify methods appropriate for use at various #egision points in transportation planning
and development, we developed a tool survey pratoco

The tool survey protocol included the methods fearshing for tools, evaluating tools for
their relevance and utility and characterizing $dol a database suitable for long-term use in
an interactive database. The survey built on cenalile existing knowledge regarding tools
available to conduct ecological assessments inudumulative effects analyses. It also
drew on tool surveys by the Ecosystem Based ManegeEBM) Tools Network. The
EBM Tools Network supplied the team with charaaations of 171 tools that were already
integrated into an online databadtyd://www.smartgrowthtools.org/ebmtools/index.jphp
some of which were included in our survey.

We worked from the EBM Tools Network evaluation toamls, added to it, and created a
working list of criteria and questions to develdge ttools and methods included in the
Ecological Assessment Framework. The databaseaods tteveloped through this protocol
was conducted by reviewing the tools documentetierEBM Tools Network, reviewing the

tools that were referenced in many of the artieled research cited in the literature review,
and by using our team’s knowledge to evaluatedbkst

The tool evaluation database consists of decisimpat tools, ecological and conceptual

modeling tools, transportation-sector specific $othlat have broad applicability and state-

specific ecological and conservation data queristd@ome tools listed are best described as
methods to organize information or integrate cersps into a larger planning process.

Each tool in the database was evaluated withirctimeext of the overall Framework and the
process tasks and key decisions included in theltes that support the Framework. There
is no ecological assessment “supertool” capableosfducting all computerized analyses
necessary for regional ecological and cumulatiieces assessment; therefore, we have
developed a “toolkit” that combines multiple todls support an information workflow

through all levels of transportation planning amdjgct delivery. The following assessment
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criteria and questions were developed against wpatkntial tools were assessed for their
utility at various stages of the transportatiompliag and project development process:

1. Was sufficient information available to correctlyacacterize a tool?
For some tools, adequate information could nothiained to describe it adequately.
2. Does the tool have documentation?

Documentation can take many forms but it shouldclear and readily accessible. It
should clearly state who created the tool (theimaitpr), what the tool was designed to
do, was it created for a particular focal ecosystetmat information or inputs the tool

needs, and how the tool creates useful outputhéouser(s).

3. Does the tool originate from a credible source?

The majority of tools encountered online come fremll known governmental, private,
or non-profit institutions. The existence of a usemmunity also lends credibility to the
tool.

4. |s the tool maintained?

Too often, tools are created and released but agitained over time. Since technology
and methodologies change, tools can quickly becolselete. Some of the documented
methods were older but applied more generally td-egablished planning processes
(such as NEPA).

5. Has the tool been used in the field?

Ideally, all tools have been used in a planningcess and contributed to a successful
outcome. However, some tools lack any type of ftekting and therefore the outputs of
these tools are unknown. In some cases, there evagarmation on how particular tools
have been used.

6. Is the tool useful for integrated conservation/spartation planning?

If the tool did not appear to add value to an irdeed ecological assessment method in
the transportation context, it was eliminated.

If the tool did not meet all criteria, it was elimaited from the database. Forty-tiomls are
included in the database out of a total of appraxéty 70 tools surveyed (for a list of the
tools surveyed see Appendix F). In the final eviddurastage, we defined and cross-walked
information about the tools utilizing key stepgtie overall Framework.

1.5 REGULATORY ASSURANCES AND DATA QUALITY

October 2010

Transportation practitioners seek methods for ifigng potential impacts to regulated
resources as early as possible in the planningepsoso that impacts can be avoided or
minimized. They also share the desire of regulatmgncies to assure that any mitigation
required due to unavoidable impacts provides effectmeasurable, and high quality
environmental outcomes for the impacted resourd@ésough the planning and project
development process, transportation planners seelkdid conflicts and delays caused by
disagreements with regulatory agencies about prajgeacts and mitigation requirements.
For wetlands and endangered species regulatiorit¢hature and the work of the CO6(A)
team shows that insufficient, incomplete, or pooalily data is usually at the root of the
problem.
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1.5.1 Data Quality Issues: The Clean Water Act

To address wetlands regulators’ concerns, we cttbwvith state and federal wetland

managers to determine what types of regulatoryaudyt can be provided in states with

widely differing quality of wetlands digital dat&ihe status of wetlands information is quite
variable across the country so we diagramed a Veavkivith data and tools that integrate the
U.S. Fish and Wildlife Services’ (USFWS) nationadlyailable National Wetlands Inventory

(NWI) database with the process for refining andraenting that information to assure the
digital data is complete enough for regulatorset®l fomfortable assuring that transportation
planners can avoid all important wetlands.

Our workflow had two primary objectives. Firstpiiore accurately characterized the wetland
values impacted by transportation improvements idedtified opportunities to replicate
those values by protecting and enhancing wetlamdsighout the analysis region. The focus
of this is to assure that sufficient data showimg ¢urrent distribution of wetlands exists and
is available to transportation agencies early m planning process, and that this data is of
sufficient quality and standards such that it wiket the needs of the regulatory agencies.
Second, it identified locations where wetland naitign sites correspond with overall
conservation priority areas.

The result of this work was to identify and obta@gulatory approval for a set of Wetland
Mitigation Priority Areas, or a Wetland Restoratiand Mitigation Catalog. This catalog can
then help direct the locations of mitigation banksd allow transportation agencies to
expedite approval of mitigation options. Lastlye throject evaluated other aspects of the
Clean Water Act, particularly those related to wajeality, including non-point sources,
runoff, and total maximum daily loads (TMDLSs). Tfaeus here was that the restoration or
enhancement of wetlands offers potential (secondamgrovement to water quality in water
bodies exceeding water quality standards.

1.5.2 Regulatory Assurances and Data Quality Issues: The Endangered Species
Act

Most information on listed species locations cutlseexists in the form of observations,

instead of habitat and predicted distributions. Bleurrence of species is highly sensitive
and, as a result, is not readily shared with trartafion agencies or the public. The project
tested the possibility of transforming these highbnsitive maps showing precise known
locations of federally listed species into slightlyore generalized, public domain maps
showing places where these species are likely toiroor where their habitat needs to be
protected using inductive modeling methods.

1.6 ECOSYSTEM SERVICES ACCOUNTING AND CREDITING

Over 120 methods of accounting for and valuing estesn services were reviewed
(Appendix G). Based on the principles and criteni@,single method emerged as a readily
available option for use in transportation planrémgl project delivery given the wide variety
of resource types and ecosystems. To respond s$oldbk of a single tool, the project
developed a step-by-step process for use by angpoatation agency. The process provides
a way to self diagnose needs, identify candidatéstand develop custom tools if needed.
The accounting strategy, and a first iterationrefdit design, was tested with the pilot study
agencies through a series of interviews in whichtippants were led through a focused
discussion of the assumptions and structure gbtbposed credit design.

The accounting strategy is included in the Fram&wparticularly in Step 6 and will be
included in the TCAPPs website. The website wilhalde peer review of tools and
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methodologies for use in measuring and valuing yxtem services; share information

among stakeholders about current, emerging, arahpak ecosystem services tools, projects,
and markets; and create networks among interestbddtive groups to drive development of
effective oversight for ecosystem service tool dewaent.

1.7 PILOT PROJECTS

October 2010

The technical guidance developed by our reseathdas recommendations and supporting
case studies on the successful use of data ansl itoéghtegrated planning. It is meant to
streamline decision making and support naturaluesoand transportation practitioners as
they begin to adopt a more integrated approachetisibn making in planning and project
implementation.

We tested the technical guidance to see if usiisgitew approach to ecological assessment in
transportation planning and project developmentldvoasult in: 1) different decisions and
outcomes, 2) significant savings in time or fundimgd 3) additional refinement of the
C06(B) technical guidance. Our testing focused esting the technical aspects of an
integrated planning process, and not on the ‘cotation building’ part of a planning
process, although collaboration building is essémti the success of the technical aspects of
the Framework. We decided that testing the techigjomlance on a transportation project,
rather than a transportation plan, would yield aeyquantitative and accurate comparison of
the new approach to the traditional approach oéssisg an area for project development,
since a transportation project is generally mortaitiel and spatially explicit. But in the end,
we learned in two of the pilot states (Michigan &@wlorado) that it was critical to compare
the pilot test results with the original results mé&nning efforts in the area in order to
adequately test the guidance geared towards immyglanning level decisions.

In preparation for conducting the pilot tests, tleam developed and documented the
approach (See ‘Approach to Testing C06(B) Techriaidance’, Appendix D) that would
be used by all three team in testing the CO6(Bhrimal guidance. This document also
included the criteria used for selecting the prigjer areas where we would conduct the three
pilot tests. In our proposal, we suggested doilg pésting in Florida, Oregon, and Virginia,
but because the Florida and Virginia DOTs couldpaaticipate in our project due to budget
constraints, we selected Colorado, Michigan, andgtm. These two states were selected
because our team included staff from the ColoragbMichigan state agencies and because
there was interest in this research by the DOThédge states.

Initially we set up meetings with key state andefed agency staff from the transportation
and natural resource communities in Colorado, Mjahj and Oregon to introduce our initial
research results. Then using our selection critanid input from the agency participants,
selected a project in each state to conduct thimges he three projects that were selected
were: 1) the I-25/US 85 project in Colorado, 2) S Joseph county section of US 131
project in Michigan, and 3) the Pioneer Mountaikddyville project in Oregon. Each state
had different levels of experience integrating &maation considerations into their
transportation decision making processes, andrdiffeavailable ecological data and spatially
explicit conservation plans. In addition, each pcojrepresented a different landscape setting:
the Colorado project was set in an urban landsctgee Michigan project was set in an
agricultural landscape, and the Oregon projectseai a forested landscape.

The results of our pilot tests showed the mosetdffices in the areas of cumulative impacts
and the selection of mitigation options, especiallyen comparing our results to the results
of planning in the states. See Appendix D for dtai
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1.8 SYMPOSIUM

The C06(A) and CO06(B) project teams held an inidtetl symposium on September 15-16,
2010 in Boulder, Colorado. The results of our redeavere presented to a group of 55 local,
state, and federal transportation agency and resoagency officials experienced in
integrated transportation and conservation planniflge resource agency officials also
presented new approaches that they are using égrated conservation planning and
permitting and reflected on lessons they have &ghin reference to our Framework. Break
out sessions provided feedback on the Framework saggjestions for implementation
actions. These discussions informed our final rgpespecially the conclusions and
recommendations.
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2. CHAPTER 2: THE ECOLOGICAL ASSESSMENT PROCESS IN
TRANSPORTATION PLANNING

2.1 INTRODUCTION

The advantages of an ecosystem approach to sustant restoring ecological systems and
their functions have long been recognized (Eco-talgiand 1995 CEQ MOU).
Transportation agencies and the FHWA have workék sgisource agencies over the last two
decades to use this approach in planning and dgligé new transportation facilities.
Unfortunately, it has not been as broadly adopseitl should be, given its benefits for project
streamlining and environmental outcomes.

The FHWA ReportEco-Logical: An Ecosystem Approach to Developinffabtructure
Projects providesthe basic framework for using an ecosystem appraadnansportation
planning and project delivery across individual rame jurisdictional boundaries and
encourages an outcome-based approach to conservetmwever,Eco-Logical does not
provide the tools needed to implement the prinsipléhis project fills that gap by providing
the tools needed for the ecological approach. TO&A) project identified existing barriers
to adopting the integrated ecosystem approach ppdrtunities for future implementation as

summarized in Table 1.

Table 1. Barriers and Opportunities

Barriers

Opportunities

Inability to access other agency and NGO
environmental data and plans

Lack of integrated and agreed upon
conservation priorities across agencies

Lack of local, regional and national
geospatial data for environmental data
and plans

Inability to agree between transportation
and regulatory agencies on the scientific
validity and adequacy of planning level
analysis in providing regulatory
predictability at the permitting stage

Ability to quantify the anticipated impacts
of transportation projects

Lack of agreed upon measures to
quantify ecosystem functions important to
transportation planning and development

Lack of transparent and integrated
scientific peer review of metrics, methods
and protocols

New tools for publishing data and harvesting others
agency and organization’s published data

New methods for integrating conservation priorities in the
Great Lakes, Chesapeake Bay, the Willamette Valley
Oregon, and Virginia

Potential for new standards and funding to develop
regional and national environmental data

New models for predicting the locations of listed T&E
species with capacity to expand these nationwide. New
spatial data, tools, and knowledge to map wetlands and
identify wetland priorities. New models for identifying
potential water quality implications for road development
projects very early in the planning process

New decisions support tools to look at cumulative impacts
of developing in watersheds or ecoregions

EPA Ecosystem Services Partnership, USDA Office of
Ecosystem Services and Markets, and programs such as
the Natural Capitol Project, the Bay Bank and the
Willamette Partnership interested in developing
measures. Scientific interest in developing pilot models
and algorithms for attributing areas with these values.

Ecosystem Commons peer review process drawing upon
university and agency research capacity

The CO06(A) research identified three key scient#ficd technical barriers to using the Eco-
Logical approach to transportation planning andettgyment:
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* Lack of integrated and agreed upon conservation priorities across agencies

* Lack of accepted data standards and geospatial data and lack of access to
environmental data and plans

* Lack of agreed upon methods to quantify the impacts of transportation projects
on ecosystem functions.

Our research addresses these barriers by develapimgw Framework supported by
enhanced information about regulated resources iamutoved ecological accounting
methods.

2.2 VISION FOR AN INTEGRATED SYSTEM

The vision underpinning this research was to develcscientifically-supported, outcome-
based approach that would facilitate efficient aeffdctive transportation planning, regulatory
decision-making and capacity development while mizing opportunities for the long-term

conservation and enhancement of ecosystem funcaiomsiltiple scales.

We envisioned an ecological assessment and crg@itiproach that would:

* Provide transportation agencies the toolkit they need to collaborate with
resource agencies, local governments, NGOs, and others to simultaneously meet
conservation and transportation goals/priorities during the decision-making
process;

* Provide the environmental regulatory assurances that resource and regulatory
agencies and transportation agencies need to make earlier decisions and
investments in the transportation planning and project delivery process; and,

* Integrate regulatory compliance within and across agencies.

We envisioned a specific, yet flexible, approacht ttould be customized and embraced by
transportation and resource agencies and wouldt riessustained institutional change that
encourages transportation agencies to adopt emvé@otal stewardship policies enhancing
ecosystem and hydrologic functions and maximizivgkienefits of their investments.

Our approach focused on regional ecological presjt multi-resource ecosystem
measurement and accounting systems, and achievipgved, measurable environmental
outcomes. It is:

* Linked to the key decision points in the Collaborative Decision-Making
Framework developed by SHRP2 through guidance relevant to environmental
regulatory compliance processes that identify policy questions; data
development and management needs; analytic tools; case studies/best
practices; and, references;

* Scalable, flexible, regionalized, and compelling to agencies regardless of their
experience with environmental management systems; and,

* Designed to maximize the likelihood of beneficial environmental outcomes from
all stages of transportation planning and project development.

Our approach allows for: expedited transportatiemetbpment; cross-agency understanding
and incorporation of conservation goals and piasiearly in the transportation decision-
making process; reduced legal challenges and castd; sustainable and systematic
ecosystem restoration and mitigation outcomes.
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2.3 THE NEED FOR INTEGRATED CONSERVATION AND TRANSPORTA TION
PLANNING

The key objective of this research is to develemekable ecological assessment method and
template that can and will be used by transporagi@nners working in diverse physical
environments and with varying existing data avdlilgb While there is a large body of
research on all of the themes, this project focuseshe integration between the existing
models, tools, and processes needed in order ttheseeffectively in transportation decision
making from long-range planning through projecinpiging.

Since passage of the National Environmental Poficy (NEPA) in 1969, transportation
agencies developing projects with federal fundshaeen required to consider the impacts of
their projects on the environment. New transpatatifaciliies must also meet the
requirements of dozens of other federal, statd@ral environmental and land use regulatory
requirements (Dale et al 2000; Luther and Beard@f}32Phelan and Phelan 2007b). Two key
issues developed as transportation agencies impteohéhese regulatory requirements for
new capacity projects: (1) determining when in thensportation planning and project
development process to prepare required envirorahantlyzes and apply for permits; and
(2) determining how to avoid duplication of effaahd inconsistent requirements under
different laws and regulations.

Traditionally environmental resource and permittaggencies have little involvement in the
transportation planning process when alternativeslaveloped and compared, waiting until
a specific project solution has been selected bdfecoming involved. As a result, planning
decisions are often questioned and revisited inNE#A process delaying delivery and
adding cost. This problem was recognized as eafl%5 by the National Cooperative
Highway Research Program (NCHRP). The 1975 NCHRpbrtealso recognized the
disconnection between the disaggregate level & datlysis and impact predictions at the
systems level planning stage versus the projealdpment stage.

At the heart of the suggested reforms is the iti@a @an environmental review process that
runs concurrently with or at least overlaps witleragy planning processes would increase
efficiency, provide better information for plannimgd less litigation as a result of greater
opportunities for public participation (Tripp andldy 2003). The former head of CEQ,
James L. Connaughton, strongly supported this agpro noting the need to share
documentation and maintain databases of informaftiom prior environmental reviews.
(Connaughton 2003). Such an integrated approaexpsected to move beyond traditional
approaches of avoiding, minimizing and mitigatingpacts of transportation projects to use
ecosystem approaches to provide environmental benefnd promote ecosystem
sustainability (Brown 2006).

Amekudzi and Meyer in NCHRP Report 541 surveyedesteansportation agencies and
metropolitan planning agencies to assess how thegider environmental factors in their

system planning. Survey respondents indicateddhgt some of the data types needed for
considering environmental factors in transportatmanning were available. Respondents
also noted a lack of appropriate planning analygits. Reviewing the various types of tools
(geospatial databases, remote sensing, impact mgdelecision analysis and simulations),
the authors concluded that new tools should betalpeovide more and better information to
decision makers at the planning level in order totget environmentally sensitive areas.
They developed a conceptual framework of transportasystems planning and project
development to show where environmental factorddctne incorporated to improve the

process, overcoming the past disconnection betwleemplanning and project development
stage. The study showed that environmental coratides can be included throughout
system planning and project development (AmekuddiMeyer 2005).
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In 2006, eight federal agencies and representati/ésur states publisheico-Logical: An
Ecosystem Approach to Developing Infrastructurej&s (Brown 2006), building on the
earlier MOU on ecosystem managemeBto-Logical presents an integrated planning
framework that incorporates an ecosystem appraaemvironmental mitigation agreements
and adaptive management through performance mesafsaliscussed above, our research
builds from Eco-Logical to provide the scientifinchtechnical procedures and methods
needed to support use of the new integrated Frankewo

2.4 CUMULATIVE EFFECTS ASSESSMENT AND ALTERNATIVES

The Cumulative Effects Assessment and Alternatf@GsAA) process is tightly coupled with
and fully integrated into nearly all steps of therfiework. The CEAA provides a hierarchy
of substeps for implementing relevant componentthef Framework and they are further
supported by:

1. Literature citations that provide references torpexiewed and other works for
additional reading on the steps.

2. Case studies/examples from real-world applicatifrthie concepts to illustrate how
they have been accomplished.

3. Tools, focusing on software for spatial modelingl @ssessment that can be used to
streamline the application of the steps in a GIS.

The CEAA steps are described in the Framework @empter 3) and further described in the
online tool (see Chapter 5). A brief descriptiontloé key processes and products of the
CEAA is provided below along with a discussion dfalenges and suggestions for
successful implementation.

2.4.1 CEAA Goal and Products

10

The goal of the CEAA is to support all types ofnsportation and land use planning by
conducting thorough ecological cumulative effectssemsment and development of
alternatives that reduce resource impacts andt assashieving regional conservation goals.
The key products for achieving these objectivesshoavn in Table 2.
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Table 2. Key Products of the CEAA Process

1. Regional Ecosystem Framework (REF) which consists of:
a. The list of resources included.

b. A database of viability requirements and responses to a variety of land uses,
transportation features, and other disturbances as well as conservation
practices for each resource or priority conservation area.

c. A map that synthesizes existing achieved conservation areas and identified, but
not yet achieved, conservation priority areas from accepted sources. The map
can be supplemented as needed with individual resource distribution maps to
provide complete coverage of the list of resources.

2. Transportation alternatives assessment and refinement which consists of:

a. Quantitative assessment of the impacts of alternatives individually and
cumulatively with other land use and conservation actions.

b. Support for developing alternatives that meet both transportation and
conservation objectives.

3. Mitigation support which consists of:

a. Quantification of resource impacts for all alternatives.

b. Identification of compensation sites that can provide for the required mitigation
and provide the greatest contribution to regional ecosystem objectives.

4. Adaptive planning and management which consists of:
a. A partnership structure for dynamic information sharing.

b. Atechnical approach for integrating new resource information and status with
project development decisions for dynamic updating of the status of
conservation objectives.

2.4.2 Intended Applicability of the CEAA Process

Recent advances in data quality and decision stiggetems and computing power enable
“NEPA-level” assessment at all stages of the trartafion planning and design process
whenever transportation improvements can be chaiaet spatially (whether coarsely or at
fine scales). Therefore, this process should bécatyte to Long Range Transportation Plans
(LRTPs), Corridor Plans, and Project Design. Oumpleasis and intended application is
LRTP in keeping with study objectives for movingsoearce consideration and mitigation
planning to the long range planning phase as opjpmsputting it off until project design. We
believe this technical guidance is applicable fibrtransportation agencies and their MPO
partners but we acknowledge many agencies, eslyemiahy smaller MPOs and perhaps
most state resource agencies, currently lack thaaity to implement the template in its ideal
form. We provide suggestions and alternativesdaelr capacity agencies below.

2.4.3 Relationship to NEPA

October 2010

This technical guidance will provide support foeating Environmental Assessments (EAS)
and Environmental Impact Statements (EISs) condistéth guidance for a tiered EIS
process developed by the Federal Highway Admirietra(FHWA) through their Legal
Guidance on Integration of Planning and NEPA PreeggFHWA 2005) and in Appendix A
to 23 CFR Part 450 (72 Fed. Reg. 30 pp. 7223-7286, 14, 2007). An objective of this
study is to move analysis traditionally conductédh® project phase of the transportation
development process to the planning phase to direaproject delivery by identifying and

11
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mitigating expected impacts much sooner in the ggec This CEAA process provides
several outputs useful for NEPA processes and piedirirst it identifies environmental
resources and environmentally sensitive areas aoctlding existing natural resource
conservation areas and the outputs of natural resqulanning efforts. It also explicitly and
guantitatively conducts cumulative effects assestsnfor plan alternatives by incorporating
all reasonably foreseeable actions in the area sschregional and local growth and
development plans and projections (and numerousr athmulative effects factors). The
Appendix A guidance assumes that analyses of emviental effects at the planning stage
will not be sufficiently current or detailed for W, but fully implementing the CEAA steps
is capable of producing sufficient analyses if debi The CEAA process also supports
decisions and documentation for eliminating altdwes and generating plan alternatives to
avoid impacts as much as practicable. It enablessament results and comments to be used
to create a preferred alternative and quantify ictgpand, if necessary, mitigate resource
impacts.

2.4.4 Scale

This template is meant to be applied at any scahging from states and ecoregions to
municipalities and corridors. Differences in scailggest differences in information sources
and levels of precision (e.g., that data coveriaggd regions is often of coarser scale).
Therefore expectations for the level of precisibpmducts from the spatial analyses should
be consistent with the level of precision of thaadaputs (i.e., expectations/needs for
precision of results should be lower for largerioag compared to smaller corridor/MPO
analyses). However, the advent of species distobumodeling and robust desktop
computation capability are reducing the extentigien effect and creating data that are
applicable at multiple scales across broad extdifitss does not eliminate the need for on-
the-ground observation for projects, but shouldrovarthe scope of site surveys to the
resources that have reasonable probability of oicuon the site.

2.4.5 Partnership Coordination

Because an REF by definition is a synthesis of wiek of many contributors, many
organizations should be involved in deciding hovetteate it. It is unlikely that the REF will
be created and maintained, however, without strcengral coordination. The role of the
coordinator is to identify the key sources of imfiation and science needed to build and
maintain the REF and to engage the responsiblenaf#ons in the REF partnership.
Because the REF is initially developed for the g@ortation planning process (to be useful in
many applications), it may be appropriate for anO\#i? DOT to take the lead role. However,
it may be more appropriate for a resource agenaosh ®s the State Wildlife Action Plan
(SWAP) coordinator, to assume the lead role duthéoREF focus on natural resources.
Leadership and partner roles in conducting the CE#$pecially creation and maintenance of
the REF, generated considerable discussion at @ symposium. Several participants
suggested that larger MPOs would have the stromgestation and coordination capability.

2.4.6 REF Guidance

12

This component of the CEAA process was drawn diréaim Eco-Logical. It was described
there asA REF consists of an overlay of maps of agenaieé’idual plans, accompanied by
descriptions of conservation goals in the definegion (Brown 2007)This definition could
result in an incongruous product, by trying to camebboth conservation and development
plans and goals. For clarity, we define the REFaaspatial and non-spatial database of
resources and scenarios with planning objectivescanservation criteria. The REF contains
the spatial distribution of information that chaeaizes:
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1. Current actual development, established conservatiea, and their attributes.

2. The conservation priority areas of the resourcénpes (e.g., resource agencies and
NGOs) with attributes that specify the individuesource (e.g., species) contained in
those priority areas, individual resource distritng and their conservation goals and
requirements.

3. The development plans for “action” agencies (transpion and other infrastructure
and land use). These tend to be less certain anel dyoamic given shifting agency
and societal objectives and available implementdtioding.

Resources which the partnership considers impottargpresent in the REF may need to be
represented by individual resource distribution shagther than encompassed in priority area
maps. The resources component of the REF shoulasbabjective as possible, based on
guality mapping and robust scientific processesliriag subject matter experts (SMEs) for
the required resources. The REF process keepshthe tomponents (current situation,
conservation priorities, planned development) sgpaand intersects them at those times
when a cumulative effects assessment is needegppme decision making.

2.4.7 Limitations and Challenges in Using the CEAA Proces s

As with most innovations and activities requiringpdd partnerships, the key challenges to
adoption tend to be institutional, political, andaicial rather than technical. Those issues
are being addressed by other research programs,SH&RP2 CO06(A). We focus on the

technical and scientific limitations and challengéshe CEAA and provide suggestions for

overcoming these. Three challenges to the techpicakss are addressed below.

2.4.7.1 Data Availability and Quality

Lack of quality data is becoming less and less mfeacuse to not do good resource
assessment. While perfect data will never be aeldiemore and better data are available
every year. However, the perfect should not beetiemy of the good. The REF partnership
focus on making the best use of has availablewhiig it develops the strategy and funding
mechanisms to obtain better data. Frequently, thta drom conservation NGOs is
overlooked, but it may represent some of the beailable information. Two specific data
content and quality challenges and suggested anfutire the scale and spatial specificity of
SWAPs and the lack of coverage for some impor&suurces in conservation plans.

The state wildlife action plan should form a keynpmnent of the REF. Sometimes SWAPS
are non-spatial or too coarse to support transpamtalanning. As of this writing, most states
seem dedicated to mapping priority areas for tB&8#AP and increasing the spatial resolution
to support implementation. Other plans may exisfilkdhis role wholly or partially in the
interim, such as work by large national or regiocahservation NGOs and some natural
heritage programs. When no conservation priorigaaplans exist at the needed level of
resolution, the partnership should decide if itlveié more efficient to downscale existing
coarse-scale plans or create an interim produch fegisting data on individual resources.
The SWAP and other partners’ plans can still previdportant guidance on the resources to
be considered, resource priorities, general aréamservation importance, and perhaps
even resource retention goals. To create a mootveesspatial-priorities map, an alternative
is to use an existing high resolution natural lavde/habitat maps, such as those produced
by the USGS Gap Analysis Program, to identify laigict natural habitat areas and
augment them with other data, such as the nateréblje program occurrences of imperiled
species and ecological communities and state resoagency maps of important game
species habitat, to identify natural vegetatioragreontaining important resources.

October 2010 13



Development of an Ecological Assessment Process and Credits

System for Enhancements to Highway Capacity
Transportation Research Board

Conservation priority areas do not cover some ingmbrresources and maps for such
resources are often based on incomplete observationis. This is a very likely situation
especially since many SWAPs did not address pla@ties and many species distribution
maps only exist as point observations. Techniqessribed above that can help address the
omission of resources in conservation priority megs also address this problem. The lack
of complete geographic distribution maps for indal resources can be addressed using
predictive distribution models. The USGS Gap AnislyProjects produced moderate
confidence models for most terrestrial and aqueitebrate species and some developed
models for other species. Other projects in stateggions may have produced other higher
confidence models for particular species. The REfgnam/partners may also be able to use
contemporary tools and methods to create the regessodels which are achievable with
much less effort than in the past, as discussenhbel

2.4.7.2 Science and Subject Matter Experts

As with data, science is imperfect and incomplEtay species have been studied sufficiently
to provide empirical values for viability (e.g.teation goals, minimum required occurrence
sizes, etc.) which form the bases in the CEAA fetedmining cumulative impacts. Our
process must, therefore, rely on subject matteerx{SME) judgment. This reliance on
expert judgment can present defensibility issuethe planning process even though it is
frequently accepted in other resource planninggeses subject to NEPA. SMEs need to be
accepted by the partnership. They often are foungovernment agencies, academia, and
NGOs and other organizations outside those prayigian inputs to the REF. EPA NEPA
guidance (EPA 2010) describes cooperating agenieg melated to their expertise in the
environmental issues being addressed. We follosvabtepted approach but move it forward
into the spatial analytical age by including gueatitve values for viability assessment. The
NGO conservation community has been using this agmbr for many years. Sources for
further guidance are found in the CEAA online reseulinks. While a fair amount of
uncertainty around quantitative values will exishich should be documented), we believe
this approach provides more rigor and defensibilitgn typical approaches for conducting
assessments at the planning level (and likely fojept level assessments as well).

In the near-term, the REF partnership needs toeagre the degree of scientific rigor
acceptable for the REF applications. It may be aealle to conclude that the bar for
planning should be lower than for project assessiffieth NEPA process) where the number
of considerations is fewer and more precise inféionacan be collected and more rigorously
analyzed. The objective is to provide a far bedtedt more precise assessment at the planning
phase than traditionally done while not hamstriggit with impracticable requirements.
Education of partners and stakeholders in the ndesalue of SME judgment will be needed
to achieve the objectives of streamlining projeeliveery by moving considerations to the
planning phase. Uncertainty in scientific knowledgeuld also contribute to agreements
about triggers for additional analyses at the ptgphase. The partnership should also agree
on acceptable sources of scientific information sinould develop a scientific research needs
assessment and strategy for the mid- to long-terfitl tritical gaps.

2.4.7.3 Technical

14

Many of the technical challenges and limitationstioé past have been overcome with
improved computing power and creation of decisigpp®rt tools to automate a considerable
amount of the CEAA process. The remaining techriballenges are addressed below.

Creating robust analyses understandable to decisiakers and stakeholder®Vith the
availability of more and better data and robustiapanalyses techniques and tools, analyses
and products are becoming highly complex and mdfiwt to describe and explain. We
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suggest a hierarchical form to the products of GIEAA process that start with the binary
presentation of “problem not a problem” and thelovalusers to drill down through the
information to further detail as needed. For examp@l result from a cumulative effects
assessment may indicate an incompatibility betwaeeessource and a proposed action (there
is a problem). Further investigation may reveal iégource is not legally protected, but the
action would prevent achieving of the resourcentsta goal. Identification of the specific
resource and the amount of area impacted can tegnitientify possible on, or offsite,
mitigation options that could be pursued with ietted REF partners.

Integrating and maintaining information from dibtrted sourcesThis can be a particular
challenge for obtaining, integrating, and managegert input on the resources. Such
experts are usually distributed among many org#oize and over wide geographic areas.
Creation of a simple online location where thefoimation can be input can ease the burden
on everyone for information collection and managemé&lsing this approach makes their
information reusable for multiple applications.

Integrating dynamic processes and informati@tynamic data can include data that is
updated frequently and or that represents dynammén@mena. Study and modeling climate
change is increasing and beginning to produce lamgeunts of such data which can affect
the REF (species/ecosystem change and migratiahpasessment of additional important
stressors on the resources. The REF partnershipdskaplicitly address what information
should be included and how it should be used iratgsito the REF and assessment.

2.4.8 Suggestions for Low Capacity Agencies

Ideally, transportation planning processes willldahe necessary partnerships and funding
needed to conduct the CEAA process, ongoing updates adaptive management. If the
transportation agency and REF partners lack captcimplement the process, it is possible
to use a significantly scaled back approach whigh ely on SME involvement or be

automated through a statewide system (existinghderudevelopment in a growing number
of states). For the long term, however, such pseEssltimately may require more staff time
and may produce less reliable/defensible resutigs dpproach also loses the opportunity to
gather expert knowledge in a reusable databaggpty 0 other plans/projects in the region.

An alternative process to that described in the Efocess in its most minimal form entails
overlaying (graphically with hard copies or througl1S) proposed LRTP alternatives with
the State Wildlife Action Plan and or other spati@nservation priority maps for the

resources of interest. Areas of potential confliciuld be graphically identified and SMEs

would identify resources that might be impacted amake an expert judgment about the
significance of the impact and options for mitigati

This approach is currently common in project aseesss and such functionality is supported
through tools such as Florida’'s ETDM online systiEm project evaluation. States could
replicate this capability to assist low capacitgnsportation organizations by providing a
system which would contain all of the necessargus= layers and the capability to overlay
maps. The only technical requirement then for thegportation agency would be to provide
their LRTP to the state system for assessment. dltésnative approach would accomplish
the rudimentary need for comparing the LRTP torémources, but it falls far short of the
recommended process in terms of ability to quamtifsnulative effects and to support a full
cycle of LRTP option development, assessment, efeanitigation, and implementation.

The lack of resource agency capacity can be miiyabmewhat by involving science-based
NGOs but in the long run, more capacity for reseuagencies to routinely engage with
transportation planning activities will be requirefdr integrated conservation and

October 2010 15



Development of an Ecological Assessment Process and Credits

System for Enhancements to Highway Capacity
Transportation Research Board

transportation planning to succeed. This will regumternal capacity building and training in
methods and tools.

2.5 REGULATORY ASSURANCES

Addressing regulators’ needs is an essential path@ decision making process for all
transportation projects. While obtaining completgulatory assurances may be impossible,
we focused on identifying the aspects of currerigien-making that provided the greatest
concern for regulators at the national, regioni@tes and local levels; and then developing
tools or information to address these concernse@am our research we believe that,
particularly for wetlands and endangered speciegulatory conflicts and delays largely
result from transportation planners and regulataging insufficient, incomplete or poor
quality data. Transportation practitioners seekhmas$ for identifying potential impacts to
regulated resources as early as possible in thenipig process so that impacts can be
avoided or minimized. They also share the desireegtilatory agencies to assure that any
mitigation required due to unavoidable impacts es effective, measurable, and high
guality environmental outcomes for the impactedueses.

The keys to success are to: 1) Use the best datacgo obtain or collect, early in the
planning process; 2) Stay in touch with regulater®ntact them early and often, throughout
planning and implementation; 3) Take advantagexidgtiag conservation planning work,
completed by federal agencies, state agenciesernsities and conservation organizations;
and 4) Link conservation planning with your regatsitprotection work, but understand that
regulators must focus on their specific resourcanigfrest. We developed new strategies for
data integration and modeling that can be usedh&n CEAA process to improve the
likelihood of obtaining regulatory assurances tigitaut the transportation planning and
project delivery process.

2.5.1 Improving Wetlands Data

16

Section 404 of the CWA is the key national regulatbechanism to assure wetlands are not
continually lost. The program is also the nationstates’, and communities’ primary
mechanism to restore natural resources, espetiatBplace lost aquatic functions. In a 2007
report, ELI estimated that private and public exjiemes for compensatory mitigation under
8404 of the CWA come to about $2.9 billion annugnvironmental Law Institute 2007).
These funds represent more than three quartersllohadural resources mitigation
expenditures nationally and constitute the prinsoyrce of funds to restore wetlands and
watersheds across the nation.

While some progress has been made in restoringcamgbensating for the loss of aquatic
functions, to date, much of the mitigation has fed to the creation, restoration, or
conservation of important wetland habitats, resgltin a system that does not completely
avoid losses and that is largely unable to be pirea¢Gardner 2009). The current system
also lacks a sufficient emphasis on avoiding orimizing project impacts. Some of these
inefficiencies stem from a lack of practically assble data, that regulators would consider
sufficient for the proactive analysis and early ocoitments that could maximize DOT
investments in conservation or restoration of sigmnt areas, to help achieve watershed
goals. Later decision making and sub-optimal miitgaoutcomes result because resource
agencies often feel they cannot effectively consalier, absent key information about the
resources in question.

Major concerns of wetland regulators include:

» Assuring the most significant or vulnerable wetkade protected.
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» Being confident that the locations of most sigrifit wetlands are known in advance
so that they can be avoided if possible; and ingat minimized if unavoidable.

e Assuring that high-quality and appropriate wetlaniddormation is used in
assessment tools.

» Having methods for addressing prioritization oésifor mitigation.

» Assuring that mitigation results in high-quality teends creation and/or measurable
enhancement equivalent to habitat lost.

To address wetlands regulators’ concerns, we ctmtbuwvith state and federal wetland
managers to determine what types of regulatoryaueyt can be provided in states with
widely differing quality of wetlands digital dat@ihe project initially focused on the states of
Michigan, Oregon, and Virginia. The status of weds information is quite variable across
the country so we diagramed a workflow with data #ools that integrate the USFWS's
nationally available National Wetlands InventoryWN database with the process for
refining and augmenting that information to assime digital data is complete enough for
regulators to feel comfortable assuring that trartsgion planners can avoid all important
wetlands.

2.5.1.1 Improving Wetlands Data for Avoidance and Planning

The primary need is to improve the quality of wetla data by improving its spatial
accuracy, currency, and content. Our researchestutbhw to develop wetland data in states
without high quality wetlands digital data, exparglion USFWS’s NWI and other national
databases. We developed with a practical and effigirocess for refining and augmenting
that information to express wetland type, states|agical integrity, and biodiversity value.
Specifically, we developed methods to accelerajiizing wetland maps and create wetland
mitigation and restoration catalogs. In July 20t& Federal Geographic Data Committee
(FGDC) endorsed a new wetlands mapping standardthierU.S., which provided for
standard mapping protocols for wetlands (USEPA 208hy major data improvements
provide the opportunity to assure that the new FGla@onal wetlands mapping standard is
applied to these data.

Currently, the national information for wetlandsnsintained in the USFWS NWI. The NWI
represents a major investment of the U.S. goverhmget it remains incomplete and
underfunded. Figure 1 below shows the status ebmealtwetlands data in the U.S. from the
NWI annual status report.
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Figure 1. 2010 Status of Digital Wetlands Data for  the United States in the NWI

According to the NWI, approximately 80% of the Uhas digital wetlands data available for
the country. In addition to the fact that 20% of dountry has no digital data, much of the
other data that is digital is based on wetlands Wexe mapped from imagery taken in the
1980’s, meaning it may be significantly out of dahether it is actually out of date or not is
largely immaterial, since the perception that téga is neither comprehensive nor reliable
prevents transportation agencies from obtaining tgpg of regulatory assurances by using
this data early in the planning process for avatdaand minimization of potential impacts.

A major barrier to the improvement of this datalie cost to digitize the remaining paper
maps, to incorporate scanned maps, update the N wurrent standard methodologies,
and to develop new digital data in the areas swschitah, southern Montana, and Alaska,
where no old paper NWI maps exist. The EPA has hearking in Montana, Colorado,
Oregon, and California, through state wetlands mmogdevelopment grants, to improve this
information. However, the current estimates to t@dad complete these maps by the state
wetland regulatory agencies average between 1.2 amitlion per state.
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Oregon Case Study

Oregon provides a helpful example of what can beedtntil 2005, Oregon had only about
20% of the state available digitally. Figure 2 lelshows the distribution of digital data in
Oregon as of 2006 in red, with the red along theléowith California, Washington, Nevada,
and ldaho coming from the adjacent states. Whéeotkerall costs to complete digitizing and
updating the state were estimated at $1.5 millmmartnership of agencies including the
Oregon Geospatial Enterprise Office in the Depantm&f Administrative Services, the
Oregon Watershed Enhancement Board, and Oregoa Staversity decided that a digital

wetlands coverage was essential, and took on gheofascanning and updating the available
data.

Wetland Digital Data Status, 2006
B Oigitsd atn bom USEWS WM
[ hio Digist Dat Avaiabie

Figure 2. State of Wetlands Digital Data in Oregon  from 2006

After an investment of about $300,000, includingg@0D00 provided to the GIS Mapping
Center at the Oregon Prison Industries, and $180f00the Oregon Natural Heritage
Information Center through a grant from EPA and Mh&dock Charitable Trust, the entire
state now is available digitally. Figure 3 belovosis the current status of the state.
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Watland Digital Data Status, 2010
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Figure 3. Status of Digital Wetlands Data in Oregon  from 2010

This case study is included because having theamddl digital data is such a critical
component of the proposed methodology; and it destnates that obtaining this data can be
done quickly and somewhat affordably. Providing tfega digitally allows transportation

agencies to use it in long-term planning, and a#iows for the creation of wetland

mitigation and restoration catalogs, which is tkeond key data need

Michigan Case Study: Wetland Functions

20

A consortium of partners lead by Ducks Unlimitedvdiabeen working to update the
Michigan NWI data, which while statewide, was bettimewhat out of date and limited to
basic NWI data. Their methodology involves usingtig data, modeling, and some imagery
analysis to attempt to develop functional attrisufier all of the wetlands in the state. The
functional data provides valuable information whaan assist in identifying the importance
of the wetland, and the value of the wetlands fdigattion and restoration. The data was
used in the Michigan St. Joseph Watershed Pilaésb the overall transportation planning
methodology proposed in our research (see Appdhdix

This approach helps address the need for stateavidecomprehensive functional wetlands
data. Wetlands functions are difficult to measurat if acceptable information can be
obtained, it can both improve the quality of thellareds data, improve the ability to compare
changes to wetlands over time, and potentially ower mitigation implementation by
addressing wetland ratios. However, developing tiype of data is more expensive than the
simpler methods described above for Oregon, or ppehdix D 8 in Virginia, costing
approximately two million dollars to complete thats.

Based on the current national status map showrigaré 1, the majority of the wetlands
mapping remaining needs to take place in the wesdtates, primarily Utah, Colorado,
Montana, Texas, Idaho, Arizona, and New Mexico. Blamk areas in Wisconsin represent
an area where the state’s maps differ from the USENWI, but high quality digital data is
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available. The Natural Heritage Programs in Coloradew Mexico, and Montana are
working to complete the mapping and digitizationaaftlands in these states using wetlands
program development grants from EPA, but remain yie@rs from completion. Idaho
Heritage worked at this for a while, but has stap@éere are no ongoing efforts to complete
the mapping in Utah, Texas or Arizona, and in th&tsg¢es, a federal agency, an NGO or
program from another state may need to completentiygping. Once digital data is available
nationally, the country has the potential to idgntnitigation priority sites, or a mitigation
and restoration catalog for all states, with dibeated in each watershed.

proving Mitigation Implementation and Outcomes

The inability to implement mitigation for unavoidatwetland losses is probably the greatest
obstacle to transportation project developmenh@rhany wetland-rich areas of the country.
Our research indicates the best way to overcon® dhstacle is to identify a relatively
comprehensive set of mitigation priority sites,aomitigation and restoration catalog. This
needs to be completed for all areas in which trariapion development is likely to occur,
and include at least one and, if possible, a féasdbcated in each watershed. Some states
are working to develop comprehensive catalogs,these pilot methodologies are described
below.

Oregon Pilot Wetlands Mitigation Catalog

October 2010

The Institute for Natural Resources’ Natural HeyitdProgram has developed a pilot effort to
create a wetlands catalog in the Willamette Valleywas done quickly and cooperatively
with limited public funds. Oregon Heritage workeiwThe Wetlands Conservancy, a local
NGO, to develop a set of priority wetlands basedaonintegrated REF created by an
interagency cooperative effort. Lead by The NaDomservancy (TNC), the Oregon Parks
and Recreation Department, the Oregon Departmefistf and Wildlife Service, Oregon
State University, the University of Oregon, andestpartners worked together to integrate
the results of five assessments covering the WéttanBasin. These included: the TNC
Ecoregional Portfolio’s based on their conservatimsessment (Floberg et al 2004), The
Willamette Basin Futures study, completed by midtipniversities in the Willamette
Ecosystem Research Consortium (Baker et al 2004¢gdd’'s Greatest Wetlands (The
Wetlands Conservancy 2005); Willamette Greenwayjepto(Bauer 1980); the Oregon
Conservation Strategy, Oregon’s state wildlife attplan completed by ODFW (Oregon
Department of Fish and Wildlife 2006); and a semésrecovery plans and assessments
focused on federally listed species, including nioethern spotted owl, coho, Chinook, and
steelhead salmon, the Oregon chub, Fenders blterfhytand four vascular plant species.

This effort did not involve setting conservationatpoor gathering new information. It was

relatively straightforward and inexpensive, althowgsuring that all the parties were willing

to accept the resulting map took over 6 monthsureig below shows the resulting synthesis
map, and some of the pieces that made it up.

The wetlands mitigation catalog was identified gsinonservation opportunity areas
identified the synthesis map as the primary footprHeritage Program and Wetlands
Conservancy staff then identified those areaserfdbtprint with potential for wetlands: sites
with wetland soils in areas that were farmed, weedytherwise needing restoration, areas
with existing wetlands that had become separateddnye types of disturbances, or areas
with historic wetland losses. Wetlands priority agewere identified in every 8-digit
watershed, to assure there would be mitigatiors sitese enough to be considered on-site to
any likely development. The resulting map was presk to the state and federal wetland
regulators in a meeting as a draft, and was slightidified based on their recommendations.
This case represents the quickest and simplest ogheittentified for setting wetland
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mitigation and conservation priorities and was dpaccepted. Because it was accepted so
quickly by the regulatory community, additional ia&ance from an EPA Wetlands Program
Develop Grant has been obtained to help completeatalog for Oregon.

Willamette Valley
- Wetiand Prionty Sites

~—— Major Rivers
—— County Borders

Major watersheds in pastst
colors. with watarshed names

Figure 4. Willamette Basin Wetlands Mitigation and Restoration Catalog

Virginia Pilot Mitigation Catalog

The Virginia project was completed as part of tieisearch. The Virginia Natural Heritage
Program, in the Virginia Department of Conservatiamd Recreation, had an existing
wetland restoration catalog they developed baseiht@mnal conservation priorities. This
catalog was limited enough that many watershedeethany priority mitigation areas, and
the catalog was not frequently used by either YiiegDOT or Virginia DEQ. As part of this
research, they tested a method to develop wetleadtp sites that both represented the best
places for wetland conservation, and the best iteseet overall water quality restoration
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needs, using only spatial data that is most lilketgilable across the country. Their work was
tested in an 11-subwatershed pilot area coveriad ttwer Pamukey River basin in central
Virginia. Data was used to expand existing NWI datassure that as many existing and
historic wetlands as possible were included indhalysis, looking at an array of datasets.
Details of this methodology are included in Appenidi 8. Priority sites were identified with
land ownership parcels included, so that the cgtatmld be displayed by priority wetland
and by priority land parcels. The resulting sitesrevranked based on their importance for
conservation, their ability to address water quatieeds, adjacency to existing mitigation
banks, and restoration potential.

2.5.2 Including Clean Water Act Sections 301, 303 and TMD Ls in Catalog
Planning

The project team also evaluated other aspectseofC WA compliance, particularly those
related to water quality, including non-point sagcrunoff, and total maximum daily loads
(TMDLs). Our focus here was on the fact that thdamgls restoration or enhancement offers
potential (secondary) improvement to water qualityvater bodies exceeding water quality
standards. Water quality impacts due to roadwayffuimpacts to water quality limited
streams based on decreased shading, and increapesditabn of nitrogen or phosphorus
appear to have data or tools available that coeldnborporated into the overall CEAA
process.

Initial exploratory work was done with the Natur@hpital Project hydrology staff and
researchers from the EPA’s Western Ecology Divigmidentify tools and data available to
characterize 303(d) attributes spatially. Initialbur team was unsure if it would be possible
to use the Water Quality module of INVEST, butialtwas done as part of this project. EPA
is also testing methods which may allow for momg@dassessments and approvals of needed
mitigation.

The initial focus of the Virginia Wetlands Catalogsearch had been to directly incorporate
water quality data to both expand the catalog, eraluate the effectiveness of the various
identified sites at addressing identified water liqgdimitations. Virginia was able to use
water quality data to prioritize the catalog, buit ras a method for selecting priority
mitigation sites. In Oregon, the team also explarsidg TMDL and water quality limitations
in prioritizing the restoration and mitigation daig in the Willamette Valley of Oregon.
However, in both Oregon and Virginia, the water lfyaevaluation was completed
independently from the wetland catalog developmarfuture area of research would be to
test methods of developing a catalog of restoratmu mitigation opportunities that
simultaneously evaluated wetland and water quatitybutes.

2.5.3 The Watershed Approach and Other State Efforts

The “Watershed Approach” is a method identifiedvietlands mitigation rules developed by
the U.S. Army Corps of Engineers (USACE) in coofierawith the EPA (EPA 2008; Eli
2007). While these rules are relatively generalumber of organizations and localities have
undertaken efforts to demonstrate the watershewagpip. EPA and USACE staff have tested
the approach in the central Maryland, and belitey tan implement it throughout the state.
The approach has also been used in watershedslaw&e, Minnesota, Tennessee, and
Montana. The approach is quite similar to overplbraach we have developed, involving
collecting spatial data, identifying priorities,daworking with partners to determine the most
important areas for restoration and conservation.

The watershed approach has focused on assuringpéntaterships are developed with a
myriad of local organizations, governments andphblic, making them relatively easy to
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implement, but more time consuming and expensive davelop. To date, most
demonstrations of the watershed approach have begeloped locally, with a local
government or NGO as the driver of the analysisianpdementation.

Assuring comprehensive and readily acceptable atitig sites are identified and, if possible,
pre-approved by the regulatory community in anyesta a key to gaining early regulatory
assurances. Any of the methods tested will meegdiads of the transportation and regulatory
community, provided they involve an analysis of eatively comprehensive wetlands
dataset; some analysis of overall conservationrifigs, preferably in an REF; and an
identification of mitigation opportunities.

There would be advantages to creating standardghéodevelopment of statewide wetland
mitigation catalogs, but wetland standards canifficwdt, and this would not be critical to
obtaining regulatory certainty. The fastest and tnsdmightforward method would involve
building on existing efforts in the states wheresdn are ongoing, and identifying a
straightforward method, based on the Virginia, @regor Maryland work, for rapidly
creating a statewide catalog in other states.

Regardless of what method is chosen, moving froistiag wetland banks to a system based
on priorities is not going to be simple. Grandfaithg in existing sites is likely essential.
Similarly, methods that rely on wetland functiohatio further identify mitigation needs and
opportunities will have to be addressed. The claastacle to better transportation and
conservation outcomes is the lack of a reasonaidecamprehensive set of pre-approved
mitigation sites. As is the case with all issudateal to planning and information, the lack of
perfect data should not be allowed to stop progredsch is especially important in
developing methods and tools used in a regulatarpdéwork.

2.5.4 Improving ESA Data

Most of the uncertainty that endangered speciesilaggs have is caused by lack of
information on the probable distribution and hathitathese species. While good information
exists on known populations, the fear of losinguaknown but potential important site for a
species is a major barrier to many permits. Thdaiote or potential distribution is also the
most important data to adequately assess impadtplan for protection and recovery.

2.5.4.1 Developing Inductive Species Maps for Federally Lis  ted Species

Most information on listed species locations cutlseexists in the form of observations,
instead of habitat type and predicted distributioBpecies occurrence is highly sensitive
information and, as a result, is not readily shamtl transportation agencies or the public.
In addition, observation data is almost always shawd distributed with buffers that reflect
the accuracy or certainty of the individual occoo®e As a result, the older, less accurate
data shows up as large buffers covering large avgdle more recent and more accurate data
is smaller, with limited buffers. Figure 5 belowosts the federally listed species occurrences
from northwestern Oregon, and how large the unicgytduffers are for some older records.
The system was designed for project review by wges, but works poorly with electronic
decision support tools.
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Figure 5. Map of Federally Listed Species Occurrenc e with Buffers in Northwest
Oregon

We tested the possibility of transforming theséhhigensitive maps showing precise known
locations of federally listed species into slightlyore generalized, public domain maps
showing places where these species are likely toiroor where their habitat needs to be
protected. This built on the on-going work in Oregblew York, Florida, and elsewhere in
the Natural Heritage network to develop high reotupredictive species maps that did not
have the sensitivity of observation data.

In order to develop regulatory assurances for egelan species issues, the project team met
with USFWS Endangered Species staff in Florida,gome and Virginia. Presentations were
made on the previously developed models in Flogith Oregon. Models were used to create
detailed maps of potentially occupied habitat whigbuld add known occurrences and
legally designated critical habitat to create dettéch could be used in decision support tools
and the overall Framework.

These new data are called, species distributiorsmiBpe work to date has focused on three
primary areas: 1) working with regulators to detimerhow to assure the data would achieve
the project goals; 2) defining methodology, stepd eosts for developing the data across the
country; and 3) addressing issues related to stdediénking the data to the Framework, data
security, and data distribution and maintenance difference between the two approaches
is illustrated by Figure 6.
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Maps showing traditional (left) and species distrib utions (right) of the bog turtle in New York. Red
dots indicate occurrences and the green on the left map are the ecological subsections in which they
occur. ( Courtesy of NY Natural Heritage Program.)

Figure 6. Comparison of Traditional and New Distrib  ution Maps for the Bog Turtle

Using the data from the Natural Heritage NetworRlistics species observations database,
and new software for modeling species predictiwtrithutions (DOMAIN, Random Forest,
Maximum Entropy), predictive distribution maps wtéd threatened and endangered species
were developed which better represent where spetigist be. They also can significantly
reduce the size of areas requiring potential inmgnfior endangered species. The models can
be used not only to define potentially occupied itagbbut most significantly, through
probability analyses, areas which are potential habitat for any listed species. Figure 7
below shows a detail of the bog turtle map, showiag the probability of occurrence can be
identified, and used to create maps for both Sedticeview and recovery planning. We have
developed a series of detailed methodology questielated to data development, and a list
of answers from researchers at institutions theg lieveloped these models.
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Figure 7. Map Showing Inductive Distribution Probab ility for Suitable Habitat of the
Threatened Bog Turtle in New York

New York has spent the most staff time buildingisk- species models using inductive
modeling methods, with over 250 species mappedhe dtate. Oregon also has done
extensive research on inductive models, developindels for very rare species to help the
timber industry address their Sustainable Forestitiative certification requirements.
However, Oregon has completed only 8 species mofdeldisted species and has 15
remaining. Florida is the only state in the U.S.aclhhas completed models for all listed
species, although Florida Natural Areas Invent®iyAl) would like to update their models
to use the new techniques and standards develgpédokida and Oregon. Wyoming and
Montana have expanded their capacity to createraigibiution maps of species distributions,
while work is beginning in Colorado, New Mexico, $&onsin, and elsewhere.

USFWS has been using similar, but simpler, modetgetive critical habitat for use in listing
species under the ESA or recovery plans. As atraggulators are familiar with them and
understand their potential utility. In addition, EM¥S is developing a Section 7 decision
support tool that focuses on analyzing impacts dasespatially mapping threats identified
in listing and recovery documents and integrating actions. The current USFWS tool
requires distribution information and would be diigantly improved using inductive
models. In proactive parts of the transportatianping framework, planners could inductive
models to avoid probable distributions of endangesgecies and target other (improbable)
areas of occupation for potential transportatidrastructure development.
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2.5.5 Endangered Species Mitigation

While ESA mitigation may not be as prevalent aslavet mitigation in transportation
implementation, it remains a major focus. The iaa of a programmatic approach to
project planning and implementation is identifiedEco-Logical and a major goal for ESA
implementation by both the USFWS and NOAA Fisheri@he development of
comprehensive species distribution maps will assisteveloping and creating priorities for
the development of programmatic approaches. A cetepl REF, with information on
identified threats and recovery needs for all kn@wpredicted federally listed and proposed
species clearly identified, is also essential.

Integrated wetlands and ESA mitigation catalogsehbeen developed for vernal pond
species in the central valley of California, in gouestern Oregon, and in south Florida.
However, these examples were developed primardyded on the needs of one or several
listed species which occurred in wetland habitatsumber of programmatic efforts focusing
on listed fish and their streams have also beealdpgd by both NOAA and USFWS. All of
these efforts require an analysis of recovery neediscritical habitat. This data currently is
not readily available, and represents anothecafitnformation need. While only NOAA and
USFWS can develop these data, integrating availables, and including critical habitat and
recovery goals digitally in planning criteria féret REF and for all transportation plans can be
done by state and local agencies. Including thifsrination in the inductive species
distribution maps provides the best opportunitesobtaining regulatory acceptance.

2.5.6 Assuring Planning Data is Up-To-Date and Meets Regu  latory Requirements

Addressing data distribution infrastructure neeald how the data can best be incorporated
into the Framework has yet to be done. The Frameweeds to be better developed for this
to be done efficiently. We will evaluate the Bioeligity Exchange Network, based on EPA’s
successful Water Quality Exchange Network, as aria tool for data distribution. To date,
the new network is unable to share spatial dat@ Utah Natural Heritage Program was
funded to develop a functional node with a geofufada, but the end date of the project has
been extended until August of 2010. Utah contintedbelieve they will have a usable
methodology.

One of the goals of this research is to assurenatelata sharing of newly developed models
within the natural heritage network and the regulatigencies and to assure that the models
provide regulatory certainty. Another goal remams&ssure protocols and software exists to
allow programs to provide their data through welvises to transportation agencies and
other partners. The advantage to providing datautiit web services is that the primary data
manager is electronically and automatically pulitightheir data for web sites to harvest.
Data security can be built in, but applicationsngsiveb services receive constantly updated
data. We will tailor this on-going effort to medtet needs of transportation planners and
support the CEAA process.

2.6 ECOLOGICAL ACCOUNTING

2.6.1 The Problem of Consistent Measures

28

Conservation planning and regulatory efforts stri@eprotect our communities and the
environment from choices that may damage themptiateally or unintentionally. At the
same time, we are expected to only limit theseadsoas much as is needed — and no more.
These goals are classically in conflict in our jpwlefforts. In transportation, we are charged
to provide a certain level of infrastructure whskfeguarding the environmental resources we
affect. Outside of the environmental managementdy@tanners and administrators rely on
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many common measures to gauge progress towards godl objectives and make new
decisions. We track job gains and losses, the iecomhouseholds, the gross domestic
product (GDP), unemployment, poverty, and educatiattainment. For transportation, we
assess numbers of daily trips and levels of sesvice

In the environmental realm, however, it is much endifficult for us to evaluate how much
of a resource or habitat we need to protect, and hell we are doing. We are also
challenged to communicate this to the public amdted decision makers. Often we do not
know whether our choices have been good until t@te.|The federal environmental
legislation of the 1970’s, and a complementaryestatvs, has made us worry about the
environment, but 40 years later we have learned iha@naging crises of pollution or
extinction is not the most efficient way to achiexe environmental goals. We still struggle
to measure, communicate and assess our progressitoanservation and restoration as well
as prove our compliance with environmental goal&erBwithin our regulatory structures, we
lack a meaningful way to connect restoration oovecy goals to choices made at a site level.
The best we have been able to do is track a pat&haforesource-specific performance
measures — but without understanding how they airingorograms, regulations, or budgets.

A new set of measures could accomplish the follgvgioals:
* Provide status and trend information;

* Allow us to link budgets to choices in order to understand efficiencies and
progress;

* Translate high-level planning and regulatory goals to site-level decisions; and
* Communicate effectively with stakeholders, decision-makers, and each other.

The federal government has wrestled with concebmutaenvironmental metrics since the
1970’s. A 2005 GAO report tracks this history ahd efforts on a national level to measure
and communicate environmental conditions and treStkrting in the 1970s, the National
Academy of Science identified that the highest nitsidor managing the environment is to
create a centralized federal monitoring programmcé&ithen 16 bills or resolutions have
passed Congress calling for this or attempting dlves the problem (U.S. Government
Accountability Office 2005).

Progress on tracking the environment has focusggliaon single-resource questions. This
can be pollutant- or species-based or based os anpacted, as areas burned. Or it can be
resource-based in terms of tons of fish caughtaard feet harvested. Today the federal
government spends at least $600 million, every,ya@amonitoring the conditions and trends
in our environment (U.S. Government Accountabili@®ffice 2004). State and local
governments spend an additional unknown amoumétk the environment. The challenge is
that none of these measures has remained cons@tdreen integrated longitudinally to
provide a basis for developing new managementesgfied, theories, or comprehensive
assessments. We often end up with databases thainable to speak to one another, thus
unable to be shared, or to inform decision makirtge inability of ESA recovery plans to
provide help in developing Section 7 or 10 consialies is just one example of the resulting
dysfunction.

Measurement systems for assessing and quantifgm@nvironment historically have been
developed to meet regulatory requirements, witiouargoals in mind. The metrics that have
emerged from the CWA illustrate the multiplicity ofeasurements and requirements. The
CWA includes pollutant measurement systems devdldpetrack individual pollutants,
including chemical and physical pollutants. Alonghwits state analogs, it also generated a
measurement system for wetland units based on,googsilarly known as “no net loss.”
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Finally, to assess the progress in remediatingipofi of waterbodies, the CWA also fostered
the development of indices of biological integrityhus, three unique, unrelated, and
specialized measurements have been developed Hil twe same goal of returning

waterbodies to a healthy state. In addition, othegulatory drivers working towards

improving the health of the environment and ecasystinclude the ESA, Clean Air Act,

Natural Resource Damage Act, and many state laatsréguire their own measurements.
The multiplicity of regulatory requirements contésuto be a challenge for transportation
project delivery.

In many contexts, the measurement systems andatemnd overlap biologically, but the
overlap is not reflected in the policy and regutatiealms. Even if the science suggests that
managed resources should coexist, their regulatiogly coexists. For example, a wetland
adjacent to a stream with ESA-protected fish maynecanto a regulatory conflict as
mitigation or restoration required by regulationaymmot be allowed to serve both resources.
In all such measurement systems, metrics have lisad on single resources or species as a
key to capturing the health of the entire systeapufation numbers, pollutant loads, or acres
of habitat have driven most regulatory systems. fidwirrent problem is that the narrow
focus on a single resource frequently comes agxpense of other resources.

This challenge has led to calls for a common seind@k that can be measured with a bundled
or stacked credit system. Stacking efforts haveded on attempts to identify common sets
of functions and indicators to allow for relatioish between regulated resources to be
understood (Oregon Department of Transportatio®7p0To date these efforts have been
limited to the ecological features included withanregulatory system. However, other
biodiversity and natural features are importantdnsider in assessing human impacts on the
natural environment, and include the role the emvitent plays in protecting and providing
for human communities. For example, properly fusmitig floodplains protect against
flooding and improve water quality.

Environmental measures include tools or methodekdor assessing specific impacts or
benefits from actions on the landscape. Creditipstesns are also needed to evaluate
alternatives, assess impacts at project sites, ematliate benefits from conservation or
restoration actions. Crediting includes both theitpe credits from beneficial actions and

debits from impacts that harm the environment, amgt be consistent whether used for
measuring impacts or benefits. The primary goaldioy crediting system is to capture the
environmental impacts or benefits in a common thmt bridges different activities, times

and geographies as appropriate.

We developed an ecosystem service accounting mathgpd for a Department of
Transportation to self-diagnose the need for aesysidentify existing crediting options, and
if needed select a method for developing a customditing system (see Chapterf@r
details). These measurements may be used to prdviddasis for credits or debits in a
compensatory mitigation context, or to evaluateigtesalternatives that best avoid or
minimize impacts.

2.6.2 Ecosystem Services and Transportation Planning

30

The need to better understand society’'s dependamoatural services and goods has led to
the increased study of ecosystem services and fhertoinity for ecosystem services to

structure new management tools. The ecosystencssriiterature in the U.S. dates back to
Aldo Leopold and conservation biology writers ie #arly and mid-20th century.

Ecosystem services are the goods and serviceshtimsan communities depend upon for
health, safety, and economic prosperity. These gaod services are often grouped into the
general categories of provisioning, regulatingtwall, or supporting services (Daily et al.,
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2009). Provisioning services include more commoncegptions of goods from the natural

world such as food, fiber, and fuels. Regulatingvises include the natural features and
functions that protect communities from flood, $ireand storms. Other services that are just
as important, but often hard to capture are thbs¢ provide us aesthetic, cultural, and
recreational values. This classification systemojgosed by those arguing for a more
integrated view of how services interrelate and loiow naturally (Fisher et al., 2009).

The use of methods for estimating ecosystem serVies been the subject of some debate.
One concern is that ecosystem services fail torenstotection of biodiversity by focusing
environmental policy attention on services whoséues to humans are more widely
understood (Kremen and Ostfeld, 2005; Vira and Asla2009). The concern stems from the
way services are defined. Because their valueet th human use and consumption, it is
feared that some natural functions necessary tpastipiodiversity, but lacking a human
consumer, will be lost or undervalued. Through mo€tihe ecosystem service literature,
there is an underlying assumption that if ecosystermices are preserved, then biodiversity
will also be protected. Research on the correlaiietwveen services and biodiversity has only
recently begun. Some early results suggest thatdhelation between ecosystem service
provisioning and biodiversity is positive, but ignnot be strong in many cases (Chan et al.,
2006; Benayas et al., 2009).

A second concern is that many valuations based omlgcosystem services are based on
large area analyses that do not directly suppardlldecision making or implementation
(Nelson et al., 2009). Some valuation systemsaeliarge area economic analyses that allow
for both a broad scope and set of services to esidered, but which are difficult to
disaggregate to a local level (Costanza et al. 7199 related argument against ecosystem
services providing an economic valuation systernth& while they provide an important
policy analysis tool, use of these valuations fanjgxts or sites fail to be sensitive enough to
measure the difference between small areas of@maental benefit such as one would find
in the design of highway infrastructure.

Much of the related literature focuses on valuatr@thods based on a monetary value. These
valuations include replacement value, avoided ¢@std contingency or willingness to pay
methods (Apogee Research, 1996; Wilson and Camerig9; Kolstad, 2000). All of these
economic methods result in a valuation of serviaad goods. Framing environmental
decision making with this economic based valuatafnecosystem services allows for
decisions to be assessed in the common unit of fagngalue. The resulting values also
allow for comparison with other non-environmentabgram activities, allowing for a cost
comparison between environmental and other expmedit The challenge for this
methodology is that often the economic valuatioggeshd on external economic factors. For
example, the value of a natural feature such dsoaglain requires a measurement of costs
of rebuilding a structure for the flood plain itséb be valued. This scenario leads to a
floodplain deep in a wilderness having no valueabee its ability to protect homes is
nonexistent without the presence of human developme

The third challenge to ecosystem service valuatorthat species- or service-specific
measures lack integration across both the numbserefces and the areas studied (Nelson et
al., 2009). These valuation studies often selemitizal service and limit study to a specific
area or watershed. While these studies providdotted level data and policy implications,
they are limited in how they assess other valugkariarger watershed or ecosystem context.
The results leave policy makers with no new wayutalerstand tradeoffs across the
environmental values and across a landscape.
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3. CHAPTER 3: THE INTEGRATED ECO-LOGICAL CONSERVATION

AND TRANSPORTATION PLANNING FRAMEWORK

3.1 INTRODUCTION

32

The Integrated Eco-Logical Conservation and Transpdomt Planning Framework
(“Framework”) is designed to provide technical sogpfor implementingeco-Logical: An
Ecosystem Approach to Developing Infrastructurejéis (Eco-Logical) —a guide and
“permission documehtsigned by eight federal agencies in 2006 to engmufederal, state,
tribal and local partners involved in infrastrueyranning, design, review, and construction
to use flexibility in regulatory processes to a®kiegreater environmental benefits.
Specifically, Eco-Logical establishes the concelpgmaundwork for integrating plans across
agency boundaries, and endorses ecosystem-badgédtimit that addresses highest priority
needs for the watershed, species, or ecologicahmorty. Our Framework provides more
detailed technical guidance for practitioners te isimplementing this ecosystem approach
to decision making that considers multiple rescswrc€he Framework addresses and
integrates the cumulative effects assessment atefnatives (CEAA) process with
partnership development, regulatory assurancesee@wglstem services crediting strategies.

Cumulative effects assessment and alternatives The CEAA process is the starting point for
conducting ecological assessment by evaluatinguh®ulative effects on resources of one or
more plan or project scenarios, allowing and sutpgpiconflict identification and creation of
alternatives. It also provides the ability to qufsnimpacts, which is needed for further steps
in the regulatory processes and mitigation actidiie CEAA process can also integrate
proposed mitigation actions to provide and maingaitynamic reporting of regional resource
goal achievement or gaps. This process only adeseb® spatial analyses components for
guantifying impacts and identifying mitigation oppaoities.

Regulatory assurances strategies integrate with the CEAA process by adding inforiorat
on data standardgwhat data is needed by regulatory agencies)hamd predictive modeling
methodsfor species and habitats that are acceptablegiairy agencies. The purpose of
having regulatory assurances strategies is to al@nactitioner to move from regional scale
analysis to the level of information and analyseded by the permitting agencies.

Ecological accounting strategies help direct transportation-related mitigation aoither
transportation-related decision making to suppayh priority conservation goals. Specific
tools are provided to address impacts at the prdgeeel, while tying avoidance and
mitigation actions to broader conservation planhese steps can be used within the
Framework or as a stand-alone process/strategy.

Partnership development strategies developed by the CO6(A) project are included
throughout the Framework.

These four components of our Framework have betgrated into a 9-step process (see
Table3 for an overview and the following sections for de)a The steps of the Framework
are aimed at guiding state transportation agen¢@®Ts), metropolitan planning
organizations (MPQOs), and resource agencies in ingrikogether to identify strategic
transportation program needs and potential enviemtat conflicts or conservation
opportunities in the state, ecoregion, or watershduls, the Framework supports the
development of programmatic approaches to increspdatory predictability during project
development while furthering achievement of regiom@nservation goals. It is a
comprehensive, dynamic process that will promote ititegration of regulatory and non-
regulatory efforts and strengthen the opporturotyathieve ecosystem health. Through the
integration of traditionally competing regulatorynda non-regulatory processes, this
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Framework can improve resource planning, enhanue tand resource efficiency, and
minimize redundancies in the decision making preces

Table 3. Steps of the Ecological Assessment Framewo  rk

Step

Purpose

Step 1: Build and Strengthen
Collaborative Partnerships, Vision

Build support among a group of stakeholders to achieve a
statewide or regional planning process that integrates
conservation and transportation planning.

Step 2: Characterize Resource
Status. Integrate Conservation,
Natural Resource, Watershed, and
Species Recovery and State Wildlife
Action Plans

Develop an overall conservation strategy that integrates
conservation priorities, data, and plans, with input from and
adoption by all conservation and natural resource
stakeholders identified in Step 1 that addresses all species,
all habitats, and all relevant environmental issues.

Step 3: Create Regional Ecosystem
Framework (Conservation Strategy +
Transportation Plan)

Integrate the conservation and restoration strategy (data and
plans) prepared in Step 2 with transportation and land use
data and plans (LRTP, STIP, and TIP) to create the Regional
Ecosystem Framework (REF).

Step 4: Assess Land Use and
Transportation Effects on resource
conservation objectives identified in
the REF

Identify preferred alternatives that meet both transportation
and conservation goals by analyzing transportation and/or
other land use scenarios in relation to resource conservation
objectives and priorities utilizing the REF and models of
priority resources.

Step 5: Establish and Prioritize
Ecological Actions

Establish mitigation and conservation priorities and rank
action opportunities using assessment results from Steps 3
and 4.

Step 6: Develop Crediting Strategy

Develop a consistent strategy and metrics to measure
ecological impacts, restoration benefits, and long term
performance — with the goal of having the analyses
throughout the life of the project be in the same language.

Step 7: Develop Programmatic
Consultation, Biological Opinion or
Permit

Develop MOUs, agreements, programmatic 404 permits or
ESA Section 7 consultations for transportation projects in a
way that documents the goals and priorities identified in Step
6 and the parameters for achieving these goals.

Step 8: Implement Agreements and
Adaptive Management. Deliver
Conservation and Transportation
Projects

Design transportation projects in accordance with ecological
objectives and goals identified in previous steps (i.e., keeping
planning decisions linked to project decisions), incorporating
as appropriate the programmatic agreements, performance
measures and ecological metric tools to improve project.

Step 9: Update Regional Integrated
Plan/Ecosystem Framework

Update the effects assessment to determine if resource goal
achievement is still on track. If goal achievement gaps are
found, reassess priorities for mitigation, conservation, and
restoration in light of new disturbances that may impact the
practicality/utility of proceeding with previous priorities.
Identify new priorities if warranted.

3.2 THE NINE STEPS OF THE FRAMEWORK

A summarized version of each step of the Frameviergrovided in the ‘boxes’ below
followed by a narrative that focuses on the appiboaof the technical components contained
in each step. Note that substeps of the Framevatkfocus on the ‘collaborative building’
components of the Framework (as opposed to thedomponents outlined above) are not
addressed in the narrative below since they aréhedbcus of our C06(B) research.

October 2010 33



Development of an Ecological Assessment Process and Credits

System for Enhancements to Highway Capacity
Transportation Research Board

3.2.1 Step 1: Build and Strengthen Collaborative Partners  hips, Vision

Step 1: Build and Strengthen Collaborative Partnerships, Vision

Purpose:

Build support among a group of stakeholders to achieve a statewide or regional planning process that
integrates conservation and transportation planning.

Outcomes:

= Developing a shared vision through mutual understanding, appreciation, and documentation of
transportation agencies’ and resource agencies’ overall goals, priorities, processes and major areas of
concern within a specified planning region (i.e., state, watershed, or other ecologically based region).

=  (Creating mutual understanding of significant land use issues that may impact agency goals and
mitigation needs.

=  Establishing or reinforcing partnerships through formal agreements on roles, responsibilities,
processes, and timelines.

= Identifying opportunities and criteria for using programmatic consultation approaches to better
address transportation and conservation planning needs.

Implementation Steps:

1a. Identify preliminary planning region (e.g. watersheds, eco-regions, and/or political boundaries).
Drivers may be environmental factors such as water quality needs or 303(d) listings, species’ needs,
watershed restoration needs, or rare wetlands.

1b. Identify counterparts and build relationships among agencies, including local government and
conservation NGOs (stakeholders).

1c. Convene a team of stakeholders, share aspirations, define, and develop commonalities. Build an
understanding of the benefits of a watershed/ecosystem/ recovery planning approach and develop a
shared vision of regional goals for transportation, restoration, recovery, and conservation.

1d. Record ideas and develop MOU on potential new processes for increasing conservation,
efficiency, and predictability.

le. Initially explore funding and long-term management options to support conservation and
restoration actions and long-term management.
Technical Considerations:

= Integrated Approach - Decide on high level approach to implement an integrated planning process that
most effectively captures transportation effects on species and ecological functions at the landscape
scale.

=  Types of Resources - What are the types of resources to include? Consider federal, state, local regulated
and non-regulated resources (connectivity needs, migratory and declining species).

=  Boundaries - Considering ecological as well as political boundaries, select the area for evaluation of
direct and cumulative impacts, restoration opportunities, and selection of mitigation sites (i.e,, area
evaluated for mitigation may be larger than area evaluated for direct impacts).

=  Streamlining - What are the repetitive and relatively standardized project activities conducted by the
DOT that could be addressed through programmatic approaches?

3.2.1.1 Technical Implementation of Step 1

Step 1a. Identify Preliminary Planning Region

34

A boundary is needed to identify the region in Whicesource and development

considerations will be analyzed. In establishing ttegion boundary, there are several
considerations. There is no perfect assessmenbrrdgit selecting planning boundaries

consistent with regional or MPO boundaries can uigakle. For ecosystem assessment the
main considerations are:
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1. The ability to recognize patterns for ecosystentstaadiversity related to their
distribution, regional connectivity, and naturadtdrbance.

Opportunities for offsite mitigation

Technical limitations in terms of data precisiom amoice of tools (further addressed
later).

Consulting data that significantly extends beyonel MPO for example, can still allow for
these considerations while limiting the extent gltsal analyses to the jurisdictional
boundary. For example, NatureServe’s Global Rankngkrilment assigned to most species
considers the global extent and threats to spethgs.information can be used for selecting
and prioritizing species for consideration and di&hing important criteria and objectives
without requiring spatial analyses throughout tpecges range. Once a planning region
boundary is selected, share it with regional pasthe assist in identifying appropriate data
and expertise. Select the most precise boundatyctrabe represented with spatial data to
reduce inaccuracies and confusion when intersetttimigh fine scale data.

Ecosystem Crediting AspectsStep 6B below includes a review of institutionaida
organizational issues and concerns to includeisitstage of the overall process. Reviewing
the participant’s perspective in new environmentaasures and management choices begin
at this step. Efforts may involve assessing theéohjsof interactions, impacts, or mitigation
and setting a new vision based on better performmgoals. Defining the physical, natural,
and policy boundaries of the measurement systeamitisal and occurs in this step as well.

3.2.2 Step 2: Characterize Resource Status

Step 2: Characterize Resource Status. Integrate Conservation, Natural Resource, Watershed, and

Species Recovery and State Wildlife Action Plans

Purpose:

Develop an overall conservation strategy that integrates conservation priorities, data, and plans, with input
from and adoption by all conservation and natural resource stakeholders identified in Step 1 that addresses
all species, all habitats, and all relevant environmental issues.

Outcomes:

=  Compiling existing data and plans into a refined map that identify areas for conservation and
restoration action to use as the basis for a REF and cumulative effects analysis.

=  Developing an understanding of historic/long-term trends, priorities, and concerns related to aquatic
and terrestrial species and habitats in the region.

=  Identifying any gaps in data or plans that may need to be addressed separately and identifying
modeling or assumptions to be used to address these gaps.

=  Obtaining commitments and schedule for delivery of data and modeling to fill gaps.

Implementation Steps:

2a. Identify the spatial data needed to create understanding of current (baseline) conditions that
are a by-product of past actions and understand potential effects from future actions.

2b. Prioritize the specific list of ecological resources and issues that should be further addressed in
the REF or other assessment and planning.

2c. Develop necessary agreements from agencies and NGOs to provide plans and data that agencies
use in their own decision making processes. Agreements should allow data to be used to avoid,
minimize, and advance mitigation, especially for CWA Section 404 and ESA Section 7.

2d. Identify data gaps and how they will be addressed in the combined conservation/restoration
plan. Reach consensus on an efficient process for filling any remaining gaps.

2e. Produce geospatial overlays of data and plans outlined above, as well as supporting priorities,
to guide the development of an overall conservation strategy for the planning region that
identifies conservation priorities and opportunities, and evaluates stressors and opportunities
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Step 2: Characterize Resource Status. Integrate Conservation, Natural Resource, Watershed, and
Species Recovery and State Wildlife Action Plans

2f.

2g.

2h.

Technical Considerations:

for mitigation and restoration.

Convene a team of stakeholders to review the geospatial overlay and associate goals/priorities,
and identify actions to support them.

Record methods, concurrence and rationales of this step based on stakeholder input (e.g., how
the identified areas address the conservation/preservation, or restoration needs and goals identified
for the area).

Distribute the combined map of conservation and restoration priorities to stakeholders for
review and adoption

What are the quantitative retention goals for each resource to ensure preservation of an agreed upon
portion of the priority resources?

What is the conservation status of identified priority species and habitats (including wetlands)? How
accurately do we know where priority species and habitats (including wetlands) occur or could occur?
Do we understand the viability needs of priority species and habitats ( i.e, minimum habitat size
required for particular species)?

What is the condition of the existing data (e.g.. completeness, age, resolution)?
What expertise and resources are needed to fill any identified data gaps?

Are conservation priorities and actions represented accurately in the REF, including ones that are not
spatially explicit?

Is there disagreement in the conservation priority areas and goals identified by different conservation
plans developed in the planning region? How will this be resolved?

What regulated resources are most common in the area, and are most likely to be impacted or are the
most sensitive to disturbance?

What ecosystem services of interest are most likely to be affected by transportation projects?

Do mitigation banks, habitat conservation banks or other markets exist for ecosystem services likely to
be affected?

What landscape scale measurements exist, if any, for quantifying ecosystem services and impacts?
What are the limiting factors associated with TMDLs and 403d limited streams?

3.2.2.1 Technical Implementation of Step 2:

Step 2b. Prioritize the specific list of ecological resources and issues that should be
further addressed in the REF or other assessmentan  d planning.

36

First, one must establish the resource list; this lee done through a variety of methods, but

we recommend a systematic approach:

1. Begin with federal and state legally-protected veses.

2. Add resources that are determined at risk by thsouree collaboration
group/scientists.

3. Use ranking systems such as NatureServe's Globak R& Imperilment (G1-3
status) and the State Natural Heritage Programi&srgs1-S3).

4. Apply the coarse/fine filter approach for biodiviersconservation planning (which
seeks to conserve the full range of biodiversity).

5. Add “trust” species (those in addition to legallptected species which agencies are
required to manage).
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6. Add other resources of interest/value to stakehslde

Next, it is highly useful to set quantitative rdien goals for each resource (e.g., 90% of the
distribution of habitat A or 100 occurrences of @ps B within the planning region) and
document the source(s) of information used. Goats tgpically set in the systematic
conservation planning process using experts inethesources to apply their judgment
relative to historic vs. current distribution anihility/sustainability requirements such as
species population structure and natural distubargimes. While it may be required or
desirable to estimate actual historic distributaord loss this is difficult and expensive for
most resources. Some states have created histegetation distribution maps and
approaches exist for mapping historic wetland itistion. Individual plant and animal
species historic distribution maps are rare and ldvcdhave high uncertainty. Another
approach is to apply NatureServe global ranks gfeiiiment. These “g-ranks” already
incorporate  expert judgment on  historic loss and n cabe found at
(http://www.natureserve.org/explorerior non-legally protected resources, goal sgttian

be difficult and controversial but forms the bdsisassessing significance of impacts in later
stages and facilitating mitigation and tradeoffnplilmg. It is critical to clearly characterize the
objectives for legally protected resources, inalgdall goals identified in recovery plans,
adopted watershed plans, and programmatic agreement

The typical alternative to goal setting is weightithe relative importance/priority of

resources/features on some categorical scale {e53.low to high, etc.). Weighting resource
importance can be used as an initial step to hd#grm the magnitude of potential impacts
while quantitative goal setting is being conducfedhich can often times be a lengthier
process) and weighting is often an easier valuextact from stakeholders than quantitative
goals. However, the use of weights alone limitsubefulness of information generated from
the impact assessment conducted later in this psobecause weights do not result in
conclusions about resource viability impacts ordh@unt of mitigation that may be needed
other than for resources where any impact mustiigated. Weighting values provided by
stakeholders can inform the expert judgment progeserms of gauging the amount of
representation of a resource relative to sciensed@dgment about sustainability (e.g., it
may not require much area to continue represerdirgarticular resource in sustainable
numbers in a planning area but stakeholder valuag suggest they'd like to see it
widespread). See the introduction to Appendix Aftmther goal setting guidance.

If choosing to use quantitative goals, decide #irggle goal or a goal-range is desired. For
legally-protected resources, a single goal is yikeleded (often 100%). Goals can also be set
as a range rather than a single value such as ommiand preferred levels (e.g., 50% and
75%, respectively) or high-medium-low as an expogssf risk of future loss (e.g., 10%,
30%, 50%, respectively). Set resource goals andrdent the source(s) of information used.

A considerable amount of spatial and non-spatfakrination will be collected and generated
through application of this framework. Creatingadadbase for resource information is critical
to document name (and taxonomy if applicable), aedsr selection, “champion” meaning
which partner(s) hold the resource in trust or ntliee advocate for it and can provide key
information about it, and sources of spatial angeexinformation. This database will also be
used to record the retention goals and other Keyrration necessary for effects assessment
and retention planning/mitigation describe in StepThe process of populating this database
can take some time and can proceed in parallelatitar tasks but the sooner it is started the
more likely the information will be in place wheereaded (in particular for Steps 3 and later).

Populating the database essentially involves hasiulgect matter experts (SMESs) for each
resource use extant data, their knowledge and jedgrand that of other colleagues to
develop the required attributes. Resource expegidistributed among many institutions and
individuals and guidance exists for obtaining sirdbrmation in useful and effective ways
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e.g., use of workshops (Groves 2003). Oftentimgmxes are located outside the planning
region or otherwise are not available to attendkatoops or funds for such workshops are not
available. In those cases, a data collection foam loe sent via email. An example of an
expert knowledge gathering process and forms is h#p://www.natureserve.org
[prodServices/vista/docs/expertinputGuide. pdf

Step 2d. Identify data gaps and how they will be ad  dressed in the combined

38

conservation/restoration plan. Reach consensus on a n efficient process for
filling any remaining gaps.

Begin this substep by reviewing plans/plan docus¢éatdetermine fit of scale, precision,

purpose, source, etc., and which resources aradead! Determine the value of plans for
target resources and gaps in resource coveragdahg.df gaps appear to exist, conduct
further investigation of resource coverage anddiebiow the team will address. Creators of
the plans will be the most knowledgeable aboutrinfog whether their plans can suit the

REF purpose and with what limitations. It will alee useful to have resource SMESs review
the plans to determine if they can adequately sgmteindividual resources.

Next, determine which plans and or resource mapsdaode in the Regional Ecosystem

Framework (REF) and which resources each plan epresent. Each resource should be
represented primarily by only one plan but impar@nservation areas that include multiple
resources may represent an acceptable overlap.ekample, a particular conservation
priority plan may be deemed acceptable for reptesgiird conservation generally but an

individual bird species priority map may be addedtiie REF that better represents that
individual resource. Though there is some overlagh input maps will be useful for the

REF.

To understand how well existing plans representifiperesources, we suggest creating a
matrix that cross-references resources to namedpptaducts. If specific resource content is
not documented in existing plans (e.g., locatioeniified only as habitat conservation

areas), interview plan developers to determineuregocontent. If no further information can

be obtained and the plan is to be included in tG&,Rhen conduct the following steps.

1. Identify and obtain existing resource distributioraps that the resource SMEs
believe appropriately represent the resource.

2. Intersect plan priority/management areas with iifdial resource maps to determine
resource content.

3. Identify those resources not covered or not adetyabvered by any existing plan
and decide how or whether they should be repredémtihe REF.

4. Document how well existing priority maps includeclkeaesource. Consider coding
the relationship according to the strength of resetreatment in the plan (e.g., on a
1-3 scale from low to high) and document the stitemd the treatment. Strength of
treatment may refer to the quality of the data u&ed., recorded observations or
range maps vs. accuracy assessed predictive difdrtmodels) and the robustness
of analyses (e.qg., simple distribution area vsupaton dynamics).

5. Determine if enough information exists to inclutle tesources in the process and if
so whether they will have separate treatment dsithdhl element layers in the REF
or be integrated into an update of an existing pladuct by the owner of that plan
(e.g., add to State Wildlife Action Plan).

6. Document how each resource will be treated and Hgymv
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7. Fill gaps in conservation plans as feasible anérailse note deficiencies and how
those should be addressed during later phasesi@frimge planning and or project
planning.

8. Document priority areas and individual resourcerithigstion maps with the amount
of resource area and occurrences as well as cofide resource presence in each
occurrence. These data will be important for quiginty and evaluating impacts and
mitigation needs and opportunities. Confidencerimfation will also be useful for
determining re-opening clauses (see Step 7).

9. Document priority maps and or specific priority asefor any of this information
that could not be determined, and plans for fillinfprmation gaps.

10. Identify any individual resources for which adegudistribution information was
not available and plans for filling information gap

Step 2e. Produce geospatial overlays of data and pl  ans outlined above, as well as

supporting priorities, to guide the development of an overall conservation
strategy for the planning region that identifies co nservation priorities and
opportunities, and evaluates stressors and opportun ities for mitigation and
restoration

When overlaying the various accepted plans (inagidindividual resource maps) be sure to
follow procedures for retaining all relevant attribs as available in those plans. The intent of
this step is to create a robust spatial databastea mpresentation map because it will be
infeasible to visually represent all of the inharadormation in one map. It will however
provide the attributes needed to create such viptedentations of particular themes of
interest. Suggested attributes include:

1. Source/owner of the input map

2. Type/purpose of individual areas

3. Resource content of individual areas

4. Metadata for methods used to map areas

Areas within these plans need to be distinguishgdhleir conservation status as either
secured or unsecured (i.e., areas are or are e some ownership/agreement to manage
them in perpetuity for the resources to be susthin&lternatively, all secured areas can be
moved to a protected area database (PAD) and reérgaareas from this step are all
unsecured priority areas that should be mitigatechay provide offsite mitigation. Secured
areas also inform avoidance in planning and asripyri@reas become secured their
availability to offer mitigation is removed. It mdoe especially useful to attribute areas that
contain legally regulated resources.

Prioritizing areas requires a rating system that kighlight areas based on attributes of
content (e.g., legally protected or especially /iamgeriled resources or those values
integrated in weightings described earlier) anéahfrom conversion. The REF partnership
should come to agreement on the creation of anptedgle rating system. A more rigorous
approach uses a key concept from systematic caatimmplanning called “irreplaceability”
which informs how many options exist in the assesgfplanning region to meet resource
retention goals. For example, an area that contamase resource with a 100% retention goal
(retention of existing distribution) would be 100¢#eplaceable. Applying irreplaceability
requires the setting of quantitative goals.

Ecosystem Crediting Aspect$he first step in employing ecosystem creditingoisnalyze
the need and roles of crediting. This may includscan of regulatory, conservation and
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market needs. The regulatory scan starts with sewewof the permitting and compliance
requirements in the study area. This can includ@storic review of agency permitting
obligations and costs, or reviewing the agency nacdor permitting. Conservation scans
require examining bother regulation based and talyrbased conservation efforts that may
identify species, habitats, or systems that reqaitention. Market scans include reviewing
the regional mitigation need and banking if used.

Ecosystem crediting decision making begins witleagrents on objectives for crediting and
the basic rules for their use in transportatiompiag. The key questions are what existing
measurement systems are in use, such as onesaésgatith ESA recovery efforts, pollutant
measures for TMDL management, and wetland measGmsdination with other planning
efforts early identifies both opportunities and ltdrages that need to be resolved early. Steps
6 A and B coordinate with this step to include exhinformation.

3.2.3 Step 3: Create Regional Ecosystem Framework

40

Step 3: Create Regional Ecosystem Framework (Conservation Strategy + Transportation Plan)

Purpose:

Integrate the conservation and restoration strategy (data and plans) prepared in Step 2 with transportation
and land use data and plans (LRTP, STIP, and TIP) to create the Regional Ecosystem Framework (REF).
Outcomes:

"  Producing the REF-- an integrated map of resource conservation and restoration priorities,
transportation long range plans and other land use, infrastructure information, and socio-economic
information).

=  Reviewing and verifying REF and data sources used with all participating agencies and stakeholders

= Identifying areas in which planned transportation projects intersect with management/ conservation
priorities, including existing conservation areas.

Implementation Steps:

3a. Overlay the geospatially mapped Long Range Transportation Plan (or TIP/STIP) with
conservation priorities and other land uses.

3b. Identify and show 1) areas and resources potentially impacted by transportation projects and
2) potential opportunities for joint action on conservation or restoration priorities that could
count for 404 and Section 7 regulatory requirements.

3c Identify the high level conservation goals and priorities, and opportunities for achieving them,
relative to the transportation plan and other land uses/plans.

3d. Review and verify REF with stakeholders.

Technical Considerations:

®  What areas will be directly impacted by transportation development?

®*  How severe are the likely impacts in combination with other land uses and/or cumulative impacts?
=  What and where are the affected natural resources?

=  How many of these natural resources are statutorily regulated and how many are imperiled but not
legally protected?

=  Whatareas could be targeted for mitigation? Would these areas contribute to meeting REF objectives?

What areas should we target to avoid impacts due to the presence of irreplaceable resources (i.e., endemic
species or habitats)?
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3.2.3.1 Technical Implementation of Step 3

Step 3a. Overlay the geospatially mapped Long Range  Transportation Plan (or TIP/STIP)
with conservation priorities and other land uses.

In this substep, we wish to understand how devedspirplans are likely to affect resource

conservation priorities. First, you must obtain aimdegrate transportation and other

development plans. Land use data is an importampoaent of these plans but we want to

distinguish existing development from future depetent. We suggest segregating land use
data into actual current land use, allowable onmdal land use (e.g., from local government
comprehensive plans/zoning or public land managemlans), predicted/forecast land use

(e.g., from urban growth models), and proposed las®l that falls outside of existing plans

(e.g., a large planned unit development). Includstieg conservation lands as a land use to
assess the achievement of resource goals undenteonditions.

The various developments plans will undoubtedly different names and identifiers for the
different development types represented in thoaesplit will be highly useful to create a
single classification of all of the developmentdgpacceptable to the partners. You can then
assign/crosswalk the land uses into this commassifieation that resource SMEs can then
efficiently use to assign response of resourceland uses/disturbances (in Step 4). It is
important that the classification be stratified egio for SMEs to distinguish differences in
how resources respond to land uses but not solatktidiat it unnecessarily increases the
burden on the SMEs to attribute the responsesekample, local governments may have
dozens of different named land uses but the vagtrityaof those will be urban uses that
have the same effect on resources. On the othek, Fegriculture” can mean many different
types of practices that have very different reseumplications. The use of a hierarchical
classification can lump uses together to reduceldsification complexity when warranted.
A good example is the classification of direct #iseand conservation actions adopted by the
Conservation Measures Partnership and IUCN foundhtigt//www.iucn.org/about/work
[programmes/species/red_list/resources/technicaurdents/new_classification _schemes/
IUCN standards have also been adopted by USFWS8stiin their IPaC online assessment
tool.

Once a common classification is established, youtban incorporate the spatial data. The
data base can depict the distribution of regula@ésdurces to assure the analysis can identify
impacts to individual regulated resources alonghvaverall conservation objectives and
tradeoffs. In particular, these would include specdistribution maps for listed species
showing areas where listed species are likely tag@and an updated NWI map for the area.

Finally, you can intersect the REF and the LRTBupport Step 3b.

Step 3b. Identify and show 1) areas and resources p  otentially impacted by
transportation projects and 2) potential opportunit ies for joint action on
conservation or restoration priorities that could ¢ ount for 404 and Section 7
regulatory requirements.

In this substep, we generate output maps and dqatwei reports from the intersection in 3a
above to identify which priority areas/resourcesuldo be impacted, the amount of
area/resource distribution impacted, and the lonatif impacts. Note that if Step 4 is not yet
accomplished, this simple intersection assumeslicbitfetween all development and all
resources/priority conservation areas. This is asarable assumption at this stage to
understand potential conflicts and needs. Stepl4add information for more precise results
suitable for more detailed planning. It is stillportant at this initial stage, however, to apply
a consistent format to these results will facilitaeady comparison between alternative
transportation scenarios. Note that to get a ttutyulative effects assessment it is important
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to combine with the LRTP the existing land uses atiter proposed/planned/forecast land
use and other infrastructure (as described above).

We use the quantitative results from this substegualuate impacts. At this state, the
objective is to identify the resources/areas bémgacted and the projects/uses causing the
impacts. This can lead to identification of oppaities for focused joint action on creation of
better alternatives through avoidance or desigigaiibn and early scoping of compensation
opportunities should they be necessary.

Step 3c. Identify the high level conservation goals and priorities, and opportunities for

achieving them, relative to the transportation plan and other land uses/plans.

The outputs of 3b allows one to develop the list amap of affected resources and areas that
will be the focus of further assessment and migatinder the analyzed scenarios. From
there we can list and map the opportunity areasniitigation and identify the key players
that need to be engaged in the process.

Ecosystem Crediting Aspectd key consideration for ecosystem credits at gtep is the
ability for landscape level measures to connectsite level ones. Landscape level
conservation or transportation decisions must taté@s$o a project level through metrics that
aggregate appropriately to track progress or supponitoring. The success of Steps 6 F and
G depend on this connection. Landscape goals ¢an bé too general to provide the basis
for site level decisions. Detailed landscape messhelp to remove ambiguity once the site
level is being considered. For example, a consienvétvel goal may identify the protection
of habitat associated with a particular speciesdtage, but if this is left in general termssit i
impossible to implement at a site level.

3.2.4 Step 4: Assess Land Use and Transportation Effects

42

Step 4: Assess Land Use and Transportation Effects on resource conservation objectives identified in

the REF

Purpose:

Identify preferred alternatives that meet both transportation and conservation goals by analyzing
transportation and/or other land use scenarios in relation to resource conservation objectives and
priorities utilizing the REF and models of priority resources.

Outcomes:

=  Developing program level cumulative effects scenarios associated with transportation development
and other future land uses.

= Identifying preferences regarding avoidance, minimization, potential conservation, and restoration
investments to support selection of the best transportation plan alternatives.

= Identifying and quantifying mitigation needs.
Implementation Steps:

4a. Work collaboratively with stakeholders to weight the relative importance of resource types
(including consideration of resource retention) where needed to help establish the significance of
impacts and importance for mitigating action.

4b. Identify/rate how priority conservation areas and individual resources respond to different land
uses and types of transportation improvements.

4c. Develop programmatic cumulative effects assessment scenarios that combine transportation
plan scenarios with existing development and disturbances, other impacting features and
disturbances, and existing secured conservation areas. Include climate change threats to better
understand what resources/areas may no longer be viable or what new resources may become
conservation priorities in the planning region during the planning horizon.

4d. Intersect the REF with one or more cumulative effects assessment scenarios to identify which
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Step 4: Assess Land Use and Transportation Effects on resource conservation objectives identified in

the REF

priority areas and or resources would be affected, to identify the nature of the effect (e.g,
negative, neutral, beneficial) and to quantify the effect noting the level of precision based on the
precision of the map inputs.

4e. Compare plan alternatives, and select the one that optimizes transportation objectives AND
minimizes adverse environmental impacts (the least environmentally damaging practicable
alternative).

4f. Identify mitigation needs for impacts that are unavoidable and that may require minimization
through project design/implementation/maintenance, and that may require offsite mitigation.
For impacts that do not appear practicable to mitigate in kind, review with appropriate resource
agency partners the desirability of mitigating out of kind (e.g., by helping secure a very high priority
conservation area supporting other resource objectives).

4g. Establish the preferred transportation plan, and quantify mitigation needs including the amount
and quality of area by resource type for which impacts could not be avoided and require further
mitigation attention.

Technical Considerations:

=  Whatareas have the highest degree of potential impacts? What impacts should be avoided?

=  What areas have opportunities for mitigation, or restoration that best benefit target resources
(imperiled species, watershed/aquatic resource needs)?

® Inassessing mitigation:

e Which impacts should be mitigated on-site or off-site? Including consideration of off-site
conservation priority areas?

e What are the specific criteria for determining when off-site conservation actions are appropriate
or inappropriate?

e  What unprotected conservation priorities can be protected through project mitigation?

e What markets for ecosystem services are available in the area that could be used to meet
mitigation requirements?

e Are there opportunities for conservation bank development?

=  What rules or methods will be used for weighing resources and transportation objectives when
tradeoffs are required?

= Inassessing climate change:
e What are the predicted climate change threats to identified resources?

e Which of the priority species and habitats in the planning region are most vulnerable to climate
change? How do we assess this vulnerability?

¢  What resources might not continue to be viable and what resources might become priorities in the
planning area?

e  How does climate change influence the selection of mitigation sites?

=  For species in the planning area, what are their needs related to movement and habitat connectivity?
What obstacles exist to habitat connectivity? How will species movement needs and possible
transportation and land use impacts influence scenario evaluations?

What are the opportunities for using performance measures to develop standardized conservation
outcomes that can be easily incorporated in §7 or programmatic §7 consultations? For example, for species
in the planning area, identify opportunities to conserve or restore their habitats using recovery or habitat
conservation plans, and determine if these opportunities can be tied into conservation objectives for other
listed species occurring in the area.
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3.2.4.1 Technical Implementation of Step 4:

Step 4a. Work collaboratively with stakeholders to weight the relative importance of

resource types (including consideration of resource retention) where needed
to help establish the significance of impacts and i mportance for mitigating
action.

A first step is to set individual resource/priorilyea importance weights. Weights in this
sense do not replace quantitative goal settingristiéad inform a tradeoff process when not
all resource retention goals can be addressed in itaration of the scenario
assessment/mitigation process. The partnershipldtestablish how the weighting system
will be used and how the weights will be set (e §MEs, committees, stakeholder
involvement, etc.). Next, establish the weightingtem and criteria (e.g., 1-5 highest to
lowest, etc.) and set the weights and documenteafrinformation/process.

Step 4b. Establish individual resource conservation requirements such as their
response to different land uses and types of transp ortation improvements (and
other stressors), minimum viable occurrence sizes, connectivity requirements,
etc.

44

In this substep, we add information to increase pihecision of our cumulative effects
assessment. In addition to the quantitative raiantgoal established earlier, expert
knowledge is obtained to specify other recommeratet] optional parameters and input to
the resource database such as:

1. The minimum required area for a patch or occurrenfethe area/resource
(recommended).

2. Ecological condition thresholds. Ecological coratitiis a function of the criteria
used to assess the quality of the resource compareidble reference conditions
and usually takes into account (besides the minimmaquired area above) the
presence of pollutants, exotic species, age cladsvagetation structure, offsite
effects, etc (optional).

3. Responses of REF priority areas and individual uesss (if used) to the plan
components of the transportation plan (and anyrofiaens or disturbances to
cumulatively assess). This component recognizes rtba all resources respond
equally to different land use and infrastructurpety. Responses can be put on a
numerical or categorical scale such as negativeytrale or beneficial
(recommended). Our CEAA process does not explicigll for calculating
multiplicative effects of disturbances (i.e., thhe sum level of disturbance to a
resource from multiple resources is greater tham shm of their individual
disturbances) as there is little science to suppuogntitative assessment of this
effect and it would likely add considerable comjtiexHowever, if such assessment
is desired it could be conducted as part of thp.st

4. Landscape ecological parameters or characteriticls as patch interior area, edge-
interior ratios, connectivity, etc. Use parametbet are meaningful for the resource
and tractable using available data and tools (optjo

5. Viable species population size and characteristiben these can be reasonably
established. Assessment of these characteristicbeaifficult and expensive and
more likely gathered during field assessment bobnding them during the expert
knowledge gathering phase will be most efficienec8use this information is
expensive and difficult to determine, it is modieafaddressed for legally-protected
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species where very high certainty of cumulativeeef assessment is required
(optional).

This information provides assessment that is muctemrecise by taking into account some
important considerations such as:

1. Not every resource responds negatively to everg lase/development activity.
Some species will have a neutral response and suithébenefit though most
intensive development will negatively affect massaurces.

2. Size and configuration matter: the area of a halpigdch, its shape, context, and
connectivity to other habitats are very importamtdetermining its suitability and
viability for many species.

3. Condition of habitats is not only very important doitability for species but also
important from a policy perspective for suitability receive compensatory
mitigation.

Step 4c. Develop programmatic cumulative effects as  sessment scenarios that combine
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transportation plan scenarios with existing develop ment and disturbances,
other impacting features and disturbances, and exis ting secured conservation
areas. Include climate change threats to better und  erstand what
resources/areas may no longer be viable or what new resources may become
conservation priorities in the planning region duri ng the planning horizon.

First, the partnership should decide what scenaniiisbe defined and evaluated. This

substep builds on those in Step 3 by conductingeermomplete mapping of stressors in the
scenarios (existing land use, management, andstnficiure combined with planned future

land use and other infrastructure, and climate ghaeffects is possible). Typically, the

scenarios to be evaluated include:

1. Current baseline of actual land use and management

2. A “policy” baseline of allowable land use/manageineot yet realized. This is also
often know as a “build out” map for urbanizatiorsbd on current local government
plans and zoning.

3. A trend scenario that predicts likely urbanization example based on demand,
suitability, and market conditions but may alsdude trends such a climate-change
effects.

4. Alternative futures scenarios. There are often isvef these which represent
alternatives to preferred future scenarios whicly i based on models, proposals,
civic engagement, etc. Examples might include timul long range plans
assuming automotive travel vs. a transit orieneketbpment scenario.

Once the desired scenarios are described, conduatventory of data sources that can
represent the scenario content (uses, infrastrictnanagement practices, disturbances) for
evaluation such as:

1. Current scenario:
a. actual land use mapped with aerial photographyoarsatellite imagery

b. actual land use or management records that spexiting or ongoing activities
—this is especially useful for land uses and mameye that are not easily
distinguished through remote sensing such as wgrkifandscape
uses/management
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c. infrastructure

d. protected conservation areas

e. known hazard areas that can threaten both develtpane resources
2. Policy and trend scenario:

a. land use or management based on existing plansasuconing or public land
management plans. Note that in cases where multige are allowed in an area
it may be appropriate to attribute the most intemsillowable use under the
precautionary principle.

b. Urban growth model output for the transportatioanpiing horizon. These are
often developed by local and regional governments @ther entities. They are
not just population projections but often predigbds of urban uses for areas
expected to be developed. Projections stated asrgpunit or human population
density can be converted to land use types.

c. pest and disease spread. For example, pine batle ligfestation in the Rocky
Mountain region poses a significant cumulative dbréo ecosystems and
individual resources.

3. Alternative future scenario
a. proposed transportation plans and projects (ariddhernatives)
b. proposed land use and management plans and (dndltematives)

Resource partners may additionally collaborate romlusion of predicted climate change
threats to better understand what resources mapaoiable or what new resources may
become conservation priorities in the planning eegiluring the planning horizon. Direct
threats modeled from climate change such as sehriese maps can be incorporated in trend
scenarios. In more sophisticated climate changy/sem other indirect resource threats can
be modeled such as species range shifts and régiomdition impacts on resources such as
temperature, soil moisture, etc.

You can then integrate the data into a single maptaining the different scenario
components. You may encounter instances where apeimput trumps others that overlap
with it. For example, many counties will zone paldnds in case land is swapped that puts
that land into private hands (thus it will be appiately “pre-zoned”). However, what we
want to evaluate is the public land managementth@theoretical private land zoned use so
we must use rules for combining the data to reamwnihen multiple uses actually are or can
co-occur and when one should trump others.

Step 4d. Intersect the REF with one or more cumulat  ive effects assessment scenarios to
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identify which priority areas and or resources woul d be affected, to identify the
nature of the effect (e.g., negative, neutral, bene ficial) and to quantify the effect
noting the level of precision based on the precisio n of the map inputs

Once the scenarios are constructed in the GIS dsggber Substep 4c., the spatial analyses
can be conducted. The intersection of the REF aedasios will first determine the location
and amount of each area/resource in each landypseit a scenario by intersecting the
spatial data.

Next the process will compare the responses ofatkas/resources (e.g., negative, neutral,
beneficial) to the land use types. Areas/resouisteilslitions with acceptable responses (e.g.,
neutral or positive) will be compared to other ggdatequirements (e.g., minimum viable
patch/occurrence size, etc.). Areas meeting regpams viability requirements will be
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considered “retained” under the scenario. Remaiaitgeptable areas will then be summed
and compared to the regional retention goals terdeéhe first if a scenario can meet
area/resource retention goals.

For assessing impacts on priority areas from thE,REs most useful to have quantities of
individual resources found within those areas ttemeine the type and amount of impact
though without precise resource location informatithe results have considerable
uncertainty if a portion of the priority area ispacted versus all of it being impacted. When
such information is not available, it may be neags$o work with the owner of the plan that
area came from to determine the nature of the itspac

For all areas/resources, a report should be gextkethat quantifies the current distribution
and the expected future distribution to quantifypamts. Maps of locations of expected
area/resource loss can identify where impacts woatdir and what scenario areas (land use,
infrastructure, management, etc.) are respongiblthé impacts.

Step 4e. Compare plan alternatives, and select the  one that optimizes transportation

objectives AND minimizes adverse environmental impa  cts (the least
environmentally damaging practicable alternative as suring regulated
resources are sufficiently addressed).

Having generated spatial and quantitative resaoltSubstep 4d, one can readily compare the
ecosystem performance of the plan alternativesfofmeance is based on meeting
area/resource retention goals. The likely rareesmsilest case will compare equally acceptable
transportation scenarios and readily identify the aith the least impact. In cases that are
more common there will be tradeoffs between trartafion scenarios and resource impacts.
An initial evaluation will likely reveal opportunés to further minimize impacts by creating
new transportation plan alternatives e.g., via itgbrof plan alternatives or mitigating
conflicts in a preferred plan through avoidanceacsite-by-site basis where impacts would
occur.

If opportunities for plan improvement are identifiethen you can conduct iterations of
transportation/land use plan adjustments that feddentification of a preferred scenario in
terms of meeting transportation and land use dbgstand least impact on resource goals.
The map and quantitative outputs of the assesswidinprove highly valuable for guiding
these adjustments by identifying locations, resesirand development activities that are in
conflict. The database of resource responses tel#ssification of development activities
will also be highly useful for determining compdgiluses at priority sites.

Step 4f. Identify mitigation needs for impacts that are unavoidable and that may require
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minimization through project design/implementation/ maintenance, and that
may require offsite mitigation. For impacts that do not appear practicable to
mitigate in kind, review with appropriate resource agency partners the
desirability of mitigating out of kind (e.g., by he Iping secure a very high priority
conservation area supporting other resource objecti ves).

The outputs from Substep 4d will provide the guatitie information required to understand
what resources are impacted and the quantity ofirtigact (e.g., acres or populations
impacted). Combined with policy information (such raitigation multipliers required) you
can then describe the mitigation strategy for easburce that will meet the retention goals.
This step does not identify the specifics for inmpdmtation but describes if the mitigation
will be met through minimization or restorationge.through project design stipulations), or
through offsite and / or out-of-kind mitigation wieoptions exist.
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For impacts that do not appear practical to miéigatsite/in-kind or when onsite options are
not ecologically viable, review with appropriatesoerce partners the desirability and
permissibility for mitigating offsite/out-of-kind.g., by helping secure a very high priority
conservation area supporting other resource obgctf equal or higher priority. For legally
protected resources (wetlands and endangeredéheshtpecies) it may not be permissible
to mitigate out-of-kind but for other resourcesshiould be explored whether mitigation can
and should be directed to high priority conservatgites of the REF to support higher
conservation values (see Step 6 for more informatibout value trade-offs). NOTE: This
will support implementation of Step 6 and may reguyartially completing that step in
advance.

Ecosystem Crediting AspectStep 6 A, E, and F connect to this step. Step dudes a
diagnosis of the environmental, regulatory andettalder issues. This also includes creating
linkages between these various values to assefoffa. This is captured in Step 4 here as
well. The market assessment and implementatiorsidecin Step 6 E and F also connect
here. These portions of Step 6 define a set ofilgessptions for resolving environmental
measurement problems and for finding more effectivaservation and mitigation. These
two steps connect in Step 4 through the analysidtefnatives and minimization decisions.

3.2.5 Step 5: Establish and Prioritize Ecological Actions
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Step 5: Establish and Prioritize Ecological Actions

Purpose:

Establish mitigation and conservation priorities and rank action opportunities using assessment results
from Steps 3 and 4.

Outcomes:

Developing and agreeing on::

=  Aregional mitigation (conservation, recovery, restoration) strategy, conservation and restoration
priorities with quantitative and qualitative valuation of mitigation sites. The strategy and priorities

should be iterative, and it is important for the stakeholders to identify a process that supports updates
to be incorporated.

=  The preferred conservation/ mitigation actions to achieve the priorities.

=  Strategies and actions that consider regulatory requirements and programmatic implementation
opportunities, including seeking regulatory buy-in for mitigation solutions and/or establishing a
mechanism by which resource agencies can convey their acceptance/approval of investments in vetted
conservation or restoration priority areas.

=  (Crediting opportunities (see Step 6 for details).
= Identify lead agency or agencies for each strategy and method for achieving each strategy.

Implementation Steps:

5a. Identify areas in the REF planning region that can provide the quantities and quality of
mitigation needed to address the effects assessment and develop protocols for ranking
mitigation opportunities. Ranking should be based on the sites ability to meet mitigation targets,
along with: a) anticipated contributions to cumulative effects; b) the presence in priority conservation/
restoration areas of the REF; c) ability to contribute to long term ecological goals;, d) the likelihood of
viability in the landscape context; €) cost; and f) other criteria determined by the stakeholders.

5b. Select potential mitigation areas according to the ranking protocols described above.

5c¢. Toincrease confidence in the mitigation component of the plan, field validate the presence and
condition of target resources for attention at mitigation sites and reassess the ability of sites to
provide necessary mitigation. Revise the mitigation assessment as needed to identify a validated
set of locations to provide mitigation. Compare feasibility/cost of conservation and restoration
opportunities with ranking score and context of conservation actions of other federal, state, local and
NGO programs to determine overall benefit/effectiveness. Predictive species modeling can target field

validation process.
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5d. Develop/refine a regional conservation and mitigation strategy to achieve eco-regional
conservation/restoration goals and advance infrastructure projects.

5e. Decide on and create a map of areas to conserve, manage, protect, or restore, including
documentation of the resources and their quantities to be retained/restored in each area, and the
agency and mechanisms for conducting the mitigation.

5f. Obtain agreement on ecological actions from stakeholders.
Technical Considerations:
=  What areas within REF priority areas meet the mitigation criteria?

=  Ifrequired mitigation cannot be found within an REF priority area, what other mitigation opportunities
exist that will further the agreed upon regional restoration plans goals and objectives?

=  What other conservation actions are occurring in the area?

=  Who owns or manages the identified priority areas?

=  What site level measures are needed to verify progress at mitigation sites?
=  Whatare the protocols for ranking mitigation opportunities?

=  What is the most effective way to direct and conduct field validation of identified mitigation areas?
How can field data be captured and provided to natural resource data maintainers/providers so that is
can be used in future assessments?

3.2.5.1 Technical Implementation of Step 5:

Step 5a. Identify areas in the REF planning region  that can provide the quantities and

guality of mitigation needed to address the effects assessment and develop
protocols for ranking mitigation opportunities. Ran king should be based on
the sites ability to meet mitigation targets, along with: a) anticipated
contributions to cumulative effects; b) the presenc e in priority conservation/
restoration areas of the REF; c¢) ability to contrib  ute to long term ecological
goals;, d) the likelihood of viability in the lands cape context; e) cost; and f)
other criteria determined by the stakeholders.

For mitigation of impacts to individual resourcéswill be necessary to have either high
confidence distribution maps of the individual nesm®es or attributes of quantities of
resources in potential offsite receiving areas. ritias will need to be verified prior to
putting agreements in place but the initial infotima can be used for planning purposes.

For mitigation of priority areas from the REF, & most useful to have quantities of
individual resources found within those areas tdemieine mitigation needs. When

unavailable, the owner of the source map for them ahould be consulted to determine
appropriate in-kind or out-of-kind mitigation. Seinng approval and funding for such

mitigation however may likely require additionalvastigation and verification of the

resources that would be impacted and the valubeoptoposed mitigation (see Substep 5c¢
below).

For out-of-kind mitigation, Step 6 must be addrdseedetermine equivalency of values that
can be provided by other areas or resources tlee tirectly impacted.

Step 5b. Select potential mitigation areas accordin g to the ranking protocols described
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above.

When searching for mitigation areas, spatial qgeran be conducted against REF attributes
to identify those areas meeting mitigation crite®D occurring in REF priority areas.
When required mitigation cannot be found withinREBF priority area, then other areas can
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be identified and investigated. Failure to find amkind mitigation opportunities may then
trigger discussions for out-of-kind mitigation oppmities.

For wetlands, endangered species, and other redulesources, identify, adopt or if there is
sufficient development likely to occur in the ar@atentially develop programmatic
approaches to mitigation catalogs or portfoliosvé@eping these is especially useful if
mitigation banking occurs in the area, since thas ®oth improve the ease of project
implementation and the environmental outcomes fitigation. Steps for developing a
wetlands mitigation catalog are identified below.

Proposed Process for Creating the Priority Wetlands Map
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Mapping current and historic wetlands.

A comprehensive digital map of wetlands needs tauaglable. The goal is to ensure that all
wetlands greater than 5 acres in size are repegheifpossible, having comprehensive maps
of wetland soils and historical wetlands, can dyemhprove the quality of the map. The
NatureServe national ecological systems map insldtde current distribution of wetlands,
linked to National Wetlands Inventory, NatureSeraeg National Vegetation classifications.
Biophysical settings maps from the inter-agency IDFRE effort depict historical wetland
distributions. Both of these maps are at 30m pigsblutions (approx. 1:100K scale). These
may be compared and combined with NWI, wetlandssaiaps, terrain models, and/or
augmented with additional image interpretation.

There are important benefits to developing wetlamps that are linked to these several
standard ecological classification schemes. For mgk® NatureServe ecological

classification units are categorized by conservagtatus. Using knowledge of relative rarity,
trends in extent, and remaining habitat qualit}chetype is categorized along a scale from
“critically imperiled” to “secure.” These conseri@at status measures feed directly into
prioritizing sites for wetland conservation. Additally, most wetland types in the

NatureServe ecological systems classification icajty, 10-20 types per state - have been
reviewed and attributed as habitat for at-risk fowhl species, so this information becomes
accessible to users for project scoring and selecti

In the Willamette Valley, the state Institute foatNral Resources/NHP started with a good
wetlands soil and historical wetlands map, andtiexjsNWI data. INR obtained EPA funds
to enhance the NWI wetlands cover with data fromalowvetland inventories, wetlands
mapped by the Oregon DOT, and existing wetlanaratbn sites and mitigation banks. At a
minimum, all available wetlands data (national,testaregional, county, and local site
information where it is available needs to be irateg. In addition, states must assure that all
the digital NWI data for significant wetlands isobght up to date using the most recent
imagery and air photography that exists for eacttestVirginia incorporated additional
spatial data to assure that farmed and partiallieldped wetlands were included (see
Appendix D 8).

Develop a synthesis of spatially explicit representations of conservation and restoration
priority sites.

A synthesis would include any conservation oppdtyuareas developed in the context of
state wildlife action plans, conservation portfidicreated in the context of ecoregional
plans, or watershed plans. The Eco-Logical guidaigeed by eight federal agencies calls
this a Regional Ecosystem Framework (REF). Thezeaarumber of methods for developing
a regional ecosystem framework or other spatiadplieit representation of conservation and
restoration priorities for a region. To work inghprocess, the REF or portfolio needs to: 1)
have a set of clearly defined objectives, and 2admeptable, adopted, or recognized as the
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guiding framework or best available data in théaegovered. The more comprehensive and
detailed the regional ecosystem conservation astdnagion framework, and the more widely
accepted it is, the more useful it will be. Fortighg in every state, the SWAP is an adopted
and recognized framework that can be used astingtaoint. Many already incorporate the
ecoregional conservation strategies developed bg Nature Conservancy with the
involvement of university staff, other NGOs, anéages with natural resource scientists

The first step involved in the proposed procesdoisidentify existing watershed and

conservation plans for a state, which at minimuthin¢lude the above plans. In a few cases,
a state may have only one such conservation framke@@nce The Nature Conservancy has
completed conservation strategies for the entir@éednStates), or two (since nearly two

thirds have mapped conservation priorities or oty areas in their state wildlife action

plans, to some degree). Army Corps and EPA staffiishbecome familiar with these and a
state project coordinator may want to facilitate &rmalize their endorsement and additions
to have an approved/adopted working framework taat be improved and modified from

there.

If there are conservation or watershed plans amhtifications of conservation and
restoration priorities, then the process is togrdate these plans, rather than redo them. For a
single ecoregion in Oregon, the Willamette Valléiyye comprehensive biodiversity or
conservation strategies had been developed indeptnd One was completed by The
Nature Conservancy (an ecoregional assessmeneauliimg portfolio of conservation sites),
one by the Oregon Department of Fish and Wildl€estatewide wildlife conservation plan
that identified conservation opportunity areas)e doy The Wetlands Conservancy (a
statewide cover of important wetlands), one by asodium of universities with the
Environmental Protection Agency (an alternativeufas scenarios project), and one by the
USFWS identifying recovery areas for a series stell Threatened and Endangered plants
and animals. For this process, The Nature Conseyvaynthesized these four strategies to
create a combined coverage/map of priority arebs. Siynthesis was adopted for use by all
parties, although this is not a critical step.

In any case, obtaining recognition by the CorpsA EfRe state and other agencies that the
final conservation and restoration priority mage tegional ecosystem framework, is the best
“currently available” representation of conservatipriorities is essential. This synthesis
portfolio, REF, or combined conservation and regton priority map is the input to the next
step. If a state or a watershed in a state hadapmaa watershed approach to define wetland
restoration and mitigation priorities, such as B®A — Army Corps of Engineers approach
developed in Maryland, this approach and the cgtdieveloped should be used, and the
remaining steps can be skipped.

Extract existing and historic wetlands from the synthesis portfalio.

To do this right, a fairly comprehensive digital pnaf wetlands needs to be available for the
state. Access to a fairly comprehensive map okeivetland soils or historical wetlands (or
if possible, both), can greatly improve the quatifyhe map.

M odify the extracted wetlands cover ageinto a set of priority wetland polygons.

This is a straightforward GIS exercise in which newetland portfolio sites are created. The
use of high resolution digital imagery (NAIP) tdine the boundaries is an important step for
large or poorly mapped areas. The goal of thiotsmdevelop a conservation plan for a site.
It is just refining the boundaries of the areasthst they make sense to wetland regulators as
well as to those working on conservation and whtstgestoration.
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It is important to make sure that wetland mitigatjriority areas make sense. In some of our
test areas, we were forced to eliminate portionsonfie areas because of criteria associated
with wetland conservation; e.g., proximity to trpadation infrastructure. For instance, an
airport was included in the TNC Synthesis portfdliecause of the presence of some rare
plants on wetland soils. These showed up on osirdiiaft of the priority map, in an area with

a number of high priority sites. Wetlands regulatoad us remove this area because they did
not want to promote wetland mitigation so closeatoairport. If it had been a critically
important site, or the only priority wetland in thatershed, we might have left it in. This is
not very time consuming, but an important task.

An alternative method, especially useful in arehgne there are extensive wetlands, would
be the approach used in Virginia, in which all wads, historic and existing, were analyzed
to determine their conservation significance, aanked accordingly. The highest ranked
areas become the wetland priority areas. Thishi more expensive, but could be useful in
areas in which an overall synthesis of conservairrities cannot be developed.

Assurethat at least oneto five priority wetland conservation sitesexistsin every
water shed.

Work with regulators to determine that mitigatioccor in the same 8 digit HUC (4th field
watersheds) could be considered to be in placeuifdeg the types present are similar
enough to be considered in kind). Where desireld) digit HUC (fifth field watershed) can

be used, since these are smaller and provide teggil@more assurances of mitigation being in
kind and in place; but sites need to be identifigthin each 10 digit watershed across the
country. In almost every major basin in the countnye or more watersheds will contain no
synthesis, portfolio, catalog, or other prioritgas. In these watersheds, catalog sites need to
be identified using any of the original assessmehéd had wetland components or by
looking for concentrations of natural wetlands. Té&m made sure that there was at least one
potential site in each of these areas.

Across the nation, conditions will vary considesaatross 8 digit HUCs. In those where no
potential mitigation sites are already identifi@ge will use local plans, known locations of
at-risk biodiversity, NatureServe conservationugadf wetlands (i.e., imperiled-to-secure),
and the documented quality and condition of wettatusing the NatureServe Landscape
Condition map and other sources) to identify ptjosites for review by local regulators and
practitioners.

Createprioritiesfor the wetlands catal og

Developing priorities can make decision making easbr transportation planners, and a
simple method is to prioritize or rank the set abpty wetlands within each fourth field
watershed. The basic concept is that ANY restanatimitigation, or conservation within a
priority wetland area is good enough, and if beitgjuded in a priority area is a criteria for
increased wetlands function (as it hopefully wa) pthere should be no difference in function
crediting between any priority wetland, regardleggs rank. It may help DOT to be able to
demonstrate that all decisions they made were basegulators’ or priority criteria, not
theirs, which is why ranking the priority wetlandsthin each watershed can be useful.
Specific criteria for ranking the catalog are netammended here, although clearly the
overall significance to conservation in the REFdach site should be considered.

Vet the priority map with regulators and wetland program staff.

The priority map must be vetted with regulators amdland program staff. A good first step
is to vet the priority map with conservation partef they are available in the area. Then
leads should set up a meeting with regulators, mgakiure to include the Army Corps of
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Engineers, EPA, NRCS, USFWS, any state agenci¢gdbalate wetlands, the state DOT,
state fish and wildlife agency, and state DEQ éiytlare not the primary wetland regulator.

Promotethe Wetlands Priority productsand facilitate its use by federal, state, and local
planners.

Once the wetland priority maps and resources haen leveloped, it is imperative to

identify further steps that are needed nationatly & respective states, Corps Districts, and
EPA or USFWS regions and field offices to faciitdts use in decision making for 404

permitting, and as appropriate in ESA 87 consultegtiand in other regulatory matters.

Clearly, the best methods for doing this will bffatient in each state and jurisdiction.

It is essential that the information be made abglao the public as soon as it has been
vetted, since otherwise wetland bankers who dohase access to the data will have a
persuasive argument for protection of non-priodtgas. This should be made available
ASAP to local governments and all who develop andfprove development applications on
the local level, as considerable avoidance is igatied, on a voluntary or pre-regulatory
level.

Step 5c¢. To increase confidence in the mitigationc ~ omponent of the plan, field validate
the presence and condition of target resources for attention at mitigation sites
and reassess the ability of sites to provide necess ary mitigation. Revise the
mitigation assessment as needed to identify a valid ated set of locations to
provide mitigation. Compare feasibility/cost of con servation and restoration
opportunities with ranking score and context of con servation actions of other
federal, state, local and NGO programs to determine overall
benefit/effectiveness. Predictive species modeling can target field validation
process.

It is critical to integrate any field validationfaormation into the REF. This can include
adjustments to resource distributions or prioritgaa configurations and resource (e.g.,
species) condition/viability information. By instling an agreed, standardized approach to
input any field work done by or on behalf of the Rpartners (and others) into the REF
database, the database will gradually improvesmitcision and utility. The state natural
heritage program (seeww.natureserve.ojghas the job of conducting surveys for rare and
imperiled species and communities as well as iategy others’ survey work (if it meets
heritage standards) and thus can serve as a kriardner for both contributing and
maintaining such data. Data security/privacy isso@sy preclude integrating the most
spatially precise data directly into the REF dasgbao data use agreements must be
established.

Step 5d. Develop/refine a regional conservation and mitigation strategy to achieve eco-
regional conservation/restoration goals and advance infrastructure projects

The outcome of the previous substeps is developnoénthe conservation/mitigation
component of the REF that identifies, in a parficuhnalytical cycle, what areas will be
conserved and restored to meet partner objecfies.must include documentation of which
resources and their quantities are to be retaiestdhied in each mitigation area, and the
implementation agency and mechanism for conductimg mitigation. This could be
incorporated in or used to update the REF.

Assure the mitigation catalog and mitigation addiomre updated based on restoration
activities, lost opportunities and areas conserved.
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Ecosystem Crediting AspecfEhis step will specify many of the necessary patens for an
ecosystem credit. Step 6b connects to this stepftom decision makers on the various
measurement systems available to meet the goalswndmes of this step. The subsequent
step in this process, Step 6 will provide the tdotsmplementing these priorities. Similar to
earlier goal setting concerns in Step 3, the dafimiof resources and priorities must provide
a level of detail to be used at the implementasitaps. Priorities must consider the spatial,
functional, habitat and population issues defime8tep 6b.

Step 6: Develop Crediting Strategy

Step 6: Develop Crediting Strategy

Purpose:

Develop a consistent strategy and metrics to measure ecological impacts, restoration benefits, and long
term performance - with the goal of having the analyses throughout the life of the project be in the same
language.
Outcomes:

= Improving and integrating the mitigation sequence at a site level through: Avoidance - using a metric
that provides a systematized and structured scenario analysis that leads into, Minimization - which is
aided by the same metric providing the basis for outcome based performance standards, which sets the
stage for Compensation - which is defined by the same metric calculating the debit/credit totals
associated with the project impacts and mitigation outcomes, respectively.

= Accelerating implementation and improving mitigation results.

=  Supporting implementation tools such as advance mitigation, banks, programmatic permitting, and
ESA Section 7 consultation.

= Supporting use of offsite mitigation and out-of-kind mitigation where appropriate, since equivalency of
value can be determined across locations and resources.

= Informing adaptive management and updates of the cumulative effects analyses.

=  Balancing gains and losses of ecological functions, benefits and values associated with categories of
transportation improvements or specific project related impacts

=  Providing the means of tracking progress towards regional ecosystem goals and objectives (assumes
site level ecological metrics are correlated to the landscape level tools used to define the REF).

Implementation Steps:

6a. Diagnose the measurement need. Examine the ecological setting (including regulated resources and
frameworks, non-regulated resources, and ecosystem services); examine the regulatory and social
setting, and identify additional opportunities.

6b. Evaluate ecosystem and landscape needs and context to identify measurement options.

6c. Select or develop units and rules for crediting (e.g. rules for field measurement of ecological
functions, approved mitigation/conservation banking, outcome-based performance standards using
credit system).

6d. Test applicability of units and rules in local conditions.

6e. Evaluate local market opportunities for ecosystem services.
6f. Negotiate regulatory assurance for credit.

6g. Program implementation.

Technical Considerations:

=  How will debits/credits be calculated? Is credit stacking allowed?
=  What s the permissible service area for a bank, off-site mitigation?
=  Who may participate in the crediting system?

=  How will credits be registered and tracked?

=  How long will regulatory decisions on a given project be binding?
=  How will values be calculated across locations and resources?

=  What long-term monitoring is needed?
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The ecosystem service accounting methodology falloav seven step process for a
Department of Transportation to self-diagnose teednfor a system, identify existing

crediting options, and if needed select a methoddé&veloping a custom crediting system.
These measurements may be used to provide thefbasigdits or debits in a compensatory
mitigation context, or to evaluate design altemegtithat best avoid or minimize impacts.

Step 6a: Diagnosis of the Measurement Need

Diagnosing the resource measurement needs with B l@Quires examining the resources,
constraints, and opportunities that affect the obaf a methodology. The first components
are the natural environment and resources in tha, aither in the entire jurisdiction, or
within the areas of anticipated highway improversenthe second component is the
evaluation of regulatory requirements and non-r&guy expectations for the agency in
managing the environment. The final component isxamine the opportunities for meeting
the environmental management needs through existiadkets, conservation initiatives or
other innovative solutions. Through this diagnosis, agency can assess the ecological,
social, and economic needs for tracking their @mrirtental impacts in both the regulated and
non-regulated arenas.

Examining the Ecological Setting

A key challenge in any environmental planning dffsrto understand the scope of what may
be impacted. Impacts range across types, scaleimeadased on a variety of factors, and
they occur in a context of other impacts from emgstand new actions, as well as other
recovery or conservation actions and prioritiesaimegion. Understanding this ecological
setting is key to identifying the correct stratégymeasuring the environment. Traditionally,
the need to make measurements on transportatigecfgchas been based on a regulatory
framework that relies on consultation with appraf@i natural resource agencies. This
consultation typically occurs late in planning stssgnd often only at the project level as
specific details are developed. As tBeo-Logicalapproach has advocated, earlier and more
comprehensive coordination is needed for successftitonmental planning.

This step overlaps with the process for developimggional ecosystem framework (REF) as
described irEco-Logical An REF is simply a planning-level document antiafedata that
allow for early transportation decision-making tavh a reference in conservation and
recovery planning (Brown, 2006). The REF, and tesources it is based on, ultimately
become the basis for setting regional ecologicalgAccordingly, to be able to track how
projects affect progress towards those goals,aheesscan for resources and identification of
data needs for the REF will also inform the decisia the type of credit or debit tool used.

Different resource types and habitats each lendh¢béres to different measurement needs.
Highly diverse ecosystems with complex biophysigabcesses require more detailed

measurement systems. Simpler or more homogenowsystems can allow for more basic

measurement systems. The interaction of ecosysiantiéns also informs the measurement
system selection. In ecosystems with competingga®es, the analysis is complicated with a
need to either mimic the tension in the naturatesysor develop a series of tools to weigh

tradeoffs in implementation that may favor one vese. An example of this can be found

when habitat enhancements for an anadromous speeig®ccur at the expense of a native
warm water fish species. In this case, a policygiet is made to favor one over the other in
a system that may have increasing pressures fhr bot

Resources to examine can be roughly categorizedtintée categories based on the resource
connection to the DOT business model. Recogniziatyiot all DOTs have the same levels
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of authority or support for addressing some resesjrthese categories can be different from
state to state. However, they are based primanilthe existence of drivers to force an issue
into consideration in the planning process (Mandalte2005).

Regulated Resources and FramewoWsarking through resource agencies, identify specie

and habitats covered by the ESA or state or localeptions. Data may include species
distribution data such as probabilistic data ororded occurrence data. Water quality
regulations will identify aquatic resources to ddes in measurement, along with other
datasets such as local or national wetland inviergor

Non-reqgulated Resource$n addition to species or resources with speqgifiotections,
resources or habitats may exist that require censiidn for community or regional interests.
These resources may include species of local de stancern that are not afforded
protections, but which are recognized by the publidNGOs as important. Examples are
recreational, fishing and hunting, or subsisteresources. Native foods or resources may
also need to be included.

Ecosystem Service€cosystem services must be selected for inclusicamalysis or in a
measurement system. Depending on the classificatistem used, ecosystem services can be
divided into many categories, often too numerousifaplementation in a transportation
context. The Millennium Ecosystem Assessment pewid broad set of definitions for
ecosystem services that can help identify ecosyssemvices to include in analysis
(Millennium Ecosystem Assessment, 2003). The MEAtay divides services into four
categories:

* Provisioning Services: These services and goods are most directly consumed by
society. They include the production of fuels, foods, fiber, and other tangible
goods that may already have an established market or economic definition.

* Regulating includes the natural systems that moderate floods, maintain healthy
fire, disease, or pest regimes, or provide protection for catastrophic events
naturally.

e Cultural services are the social, spiritual, and recreational services from the
landscape.

* Supporting services, which provide the underpinning for all other services.
These include biodiversity, nutrient cycling, and other key ecological processes.

Examining the Regulatory and Social Setting

56

The regulatory and social conditions can be evatughrough both a historical review of
DOT experiences and a forward looking one thatuatak new potential regulations or social
expectations from projects. A review of the histaliexperiences should include compiling
permitting documents from previous projects over plast five years. This creates a baseline
level of impacts that provide important planningoimmation. First, this baseline helps
understand the trends in resource impacts. Idedtlyincludes cost assessments for
compliance to understand the organizational cdsis baseline must be understood in the
context of the statewide transportation improvenmngram (STIP) priorities over the past
planning period and compared to current prioritestewide planning and project delivery
often come in cycles of periods of greater andelessnstruction intensity. Looking at the
decisions made by policy makers about what is dedluon the Long Range Transportation
Plan or the STIP can forecast the regulatory ndedsexisting regulations. Additional
forecasting is needed to assess future new pdterggulation. In interviews with
transportation planners, our team uncovered a coratgout the expansion of listings under
the ESA, the growing applicability of the Safe [kiimg Water Act, and the role of climate
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change regulation in transportation planning. Thaxgeexamples of a need to analyze the
potential challenges for transportation permitémgl delivery assumptions in the early stages
of planning.

The social setting captures the concerns, usuallyide the formal regulatory system, that

the public expects the DOT to address. These cosege often identified via scoping or the

development of environmental documents. These ecoadaan also be captured in a review

of ongoing press and stakeholder communications, imore passive approach to assessing
public concern (Costanza and Folke, 1997). Oftenpthblic has not had the opportunity to

fully study environmental issues, so clear and isteist preferences are not established. We
experience these first hand in environmental pseEssvhere stakeholder positions shift

greatly over the life of a project as they learnrenabout the issues. This has called for a
more active approach to developing public input ieht@e public becomes not just an input

in the process, but is allowed to develop publdgment (Yankelovich, 1991).

In this process, stakeholders are engaged to beexperts of their own in the issues.
Integration of transportation planning with consdgion planning furthers this effort as
conservation, transportation and other stakeholdansbuild better understanding of issues
through the crafting of the REF. This process iscal as preferences and values for natural
resources are often difficult to capture at a peakor site level. To assure fairness and equity
in environmental planning, transportation and coret®on planning need to share
information with the public about the functions armmle of natural systems and allow
preferences to be expressed or formed (Costanzkakel, 1997).

g Additional Opportunities

An additional component to assess are ongoing dangad efforts or conservation programs
that can be opportunities for off-site mitigatiorctians that may provide improved
environmental performance (Bean et al., 2008). &lszsne programs have provided better
transportation cost efficiencies as well as costscantrolled and specific in project delivery
(Oregon Department of Transportation, 2008).

Traditionally, these opportunities focus on examgniexisting banking or mitigation
programs the DOT can take part in (Environmental Uastitute, 2007). As mitigation
banking has evolved more innovative solutions dse amerging from other biodiversity
based drivers based on state or local laws (Catall., 2008). However, new policy research
has called for opening up innovative DOT sponsomt/ironmental mitigation and
conservation programs to private entities to ineegarivate environmental compliance and to
support DOT environmental programs (BenDor and Boy010). BenDor and Doyle
examined the North Carolina Ecosystem Enhancenrangfrém (NCEEP) and identified the
difference in compliance efforts by public versus/gite permittees. They suggest that the
public based system can be a smart extension tposupocal land use compliance
requirements in private developments.

Non-mitigation based opportunities can include exémg the greenspace, open space or
other public lands needs of neighboring jurisditsiancluding state or county parks, or local
parks districts. These approaches can align wigional open space or green infrastructure
programs including “Greenprint” or green infrasttre programs (Benedict and McMahon,
2006). While these programs may not legally belalsbé for compensatory mitigation under
federal law, they may provide an opportunity to pbyrwith state, local, or non-regulatory
expectations for projects, especially urban capaweibjects.
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Step 6b: Evaluate ecosystem and landscape needs and context to identify measurement

options

The initial step of diagnosing the needs for a meament system identified the important
boundaries for managing the resources. The subsesigp is to evaluate the necessary scale
and units for management and to identify linkagelathdscape tools such as the REF or other
selected tools.

The starting point for evaluating the need for awimnmental measure is to define the
service area boundary that the measure will be ugtn and the relevant resources and
actors present. A service area is defined by tlaiaplimits that include resources with
ecological connections and also provide a definitfor where off-site actions might be
undertaken. For aquatic resources, service areasftan hydrologic. For faunal species, the
service area may be a particular range or halfitatesources, especially carbon, can have
large service areas. If an REF is being developethk area this is the proper starting point
to identifying the appropriate boundary. Howevatditional refinement may be needed to
assess the measurement options available if rmaltipbources are being combined. In
addition to the ecological boundaries, it is impattto be aware of traditional regulatory or
political boundaries such as ones created by federatate law and local conservation
regulations or land use requirements. It may beessary to identify multiple boundaries
initially, and once crediting is decided upon, Bmndaries can be reevaluated for integrity.

Crediting Definitions and Considerations

58

Environmental measures can be divided into thrassels of systems. First are condition
based measurements. Measurements in this categoumg on quantifying changes in the
status of the regulated resource. For instancejespef concern would be measured through
population surveys. These systems also includeutaolf load measurements, which are
normally defined by quantifying specific amounts asiteria pollutants added or removed
from the system — e.g., pounds of nitrogen or peroerease in turbidity. Condition based
examples include fish return counts, water quatigasurements, and indices of biological
integrity.

The second form are model-based measures rely tantaastimate species or ecosystem
response. Often these measures rely on similareptsmico condition-based ones, or try to
replicate a condition-based measure with models.

The third form of environmental measures is funciiased. These measures focus on
habitats, structures and processes as the basiseBuring the environment. Function based
systems are not species specific, and are used maherr unique resources need measures,
but that are not easily measured with one spebleslel based measurements can start to
combine elements of a function based measure atmhditions-based systems where the

model relies on habitat or field data to estimabitat use and densities.

To truly get at a measurement for use in transportgrojects the results need to tie the
natural impacts back to specific actions at a 3ites is needed for the full suite of mitigation

decisions: avoidance, minimization, and compensatidiese concerns need to guide the
selection or development of a measure. In the \iollg sections, the various existing

measures used in environmental management setthregpresented. This is followed by a

guide for the development of custom measurements.

Condition-Based

Condition-based measures are structured to cotlath on the physical, chemical, and
biological attributes of a system. These measuagsbe as simple as a plant and animal
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survey to measure occurrence of set of speciese lmmplex measures provide the basis for
long term monitoring and management of a region.

Condition-based measures can be applicable inicect@ses for transportation projects,
though they present important challenges that mestonsidered before agreeing to use in
permitting or in restoration. For transportationjpcts in remote and undeveloped areas with
no other anthropocentric inputs to affect environtakbquality, condition measures may be
able to evaluate an action’s level of impact. They also be important in regulatory settings
where they are a common tool for management suahmdesr the Clean Water Act or Safe
Drinking Water Act. An example of such a use isvamcrossing with potential impact on
surface drinking water sources. Disturbances toosading upland areas may potentially
create erosion and sediment inputs that place ttertnody over limits for turbidity in a
municipal water system.

Two primary forms of condition based measures adices of environmental quality or
integrity and observation-based systems:

Indices-Based

Indices for environmental measures are based anifigiag a set of field-based measures
that can provide a comprehensive index for hedltte use of indices expanded with the
passage of the Clean Water Act which requires gooenensive measure for a water body’s
health. Early implementation of the Act was suppdrivith the development of indices of
biotic integrity (Karr, 1981). These methods refflen understanding that biological
organisms better capture the health of a systenpaed to strictly chemical and physical
measures. This places a focus on a selection afespthat are understood to represent the
health of a system, such as macroinvertebratesslrspecies. These measures provide a
relative measure of health based on the compan$aeference sites and other randomly
selected sites that are considered comparablenfdysis. This process develops measures of
deviation and allows for long term monitoring. Datallected in this process are based on
sampling surveys. Data can include species abusdadigersity, size classes, species
composition, observations of health, and otherdgjiglal measures. Data can be in absolute
terms such as abundance or in qualitative ternts asdealth (Hughes et al., 1982).

Observation-Based

Observation-based measures are rarely used in @ttog@applications because of challenges
in attributing causation to the observed data. a#so@able use is for relatively closed systems
where the DOT actions are clearly the only sourfcendesired impacts. Observation-based
systems also apply in situations with species souees that are relatively static, such as
with floristic species. Observed measures may lbdsa component of monitoring sites after
restoration or disturbance. Permit conditions daa be based on observed data. Examples of
this include water quality monitoring in systemsendthe contributors to turbidity are easily
understood and any observed increase of the expdetels can be assigned to the
construction activities in the watershed. This rodtiihas been used in limited cases, and
depends heavily on well understood watershed psesabat the permittee and regulator both
agree on and trust.

Probability-based distribution mapping tools aredduced as a part of the SHRP2 program
as a replacement for traditional inventories ofepbsd points as described in Chapter 2.
These probability-based tools are best suited ffojept planning to incorporate in avoidance
and minimization measures, and to support the ifitaiton of sites for compensation. In
general, observed data is not recommended for nigssua trusted and continuous base of
data is available to provide reference conditiansampare against.
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M odel-Based

Model-based systems rely on an agreed upon selex and conditions that are expected to
result in an environmental outcome. Model-basedesys are similar to condition-based

measurements systems, but are usually employefldoning purposes. Unlike condition-

based systems that focus on sample-based data,lsmimdeis on the elements of the

ecosystem that can be affected by human action.

Examples of this are found in biological and cherhapplications. Salmonid modeling, such
as with the Ecosystem Diagnosis Tool, identify ttestoration actions or ecosystem
components that contribute to species health (Mubmt al., 1995; Lestelle et al., 1996).
Similarly the emerging carbon protocols for climatieange accounting are agreed upon
models that represent the carbon benefits or detrisnof specific actions (Voluntary Carbon
Standard, 2007). Models are best applied in com@hesironments where complete baseline
data is not easily available and where individwdilols or impacts need to be understood in a
context of many human actions that are difficulatwibute.

Function-Based

Function-based systems combine elements of conei@sed systems and model-based
systems. A function-based measurement identifiggbattes that capture the habitat
structures, elements, and other biophysical featdxdunction can be both abiotic and biotic.
Abiotic measures tend to be more common as theyedatively static and easily observed.
Biotic measures are also used but are more comging often on multiple sub-functions
to assemble to a properly functioning measure.

Functional measures are often performed with filded observation and investigation.
Attributes are empirical, observed data that inelwlich measures as percent cover of
vegetation, substrate types, slopes, species n@resso on. The attributes are then evaluated
based on scoring protocols built on existing litera, models, or peer review processes.
These attributes then combine to provide a measuperformance for that function. The
final unit of measure is then a combined multi-fiimt level of performance by area. This
provides a functional areal measure that can begaogd to other sites. While reference sites
are not necessary for functional measures, theybeansed to test outcomes and calibrate
scoring of credits. In this manner, they are basedite level evaluations with values based
on best available science.

This approach provides a common unit of measurefoenitiological, chemical and physical
processes that can readily be linked to economitside making (Groot, 1987). Functions
also provide a robust common unit for analyzing tipld resources or ecosystem services
because functions provide a bridge between thehggigal and the final outcomes that we
manage resources for (Boyd and Banzhaf, 2007; Brewral., 2007). Environmental
economists have recommended making a shift towfardgion-based measures as they also
allow for analysis of the services before clearcipg or valuation is developed. The
structures and functions of a natural system mesiruerstood before any value system can
be placed on top of it (Limburg et al., 2002).

Several implementation benefits are available with use of function-based systems. First,
because the natural environment and ecosystemcesrare measured through constituent
functions, multiple resources can be capturedsimgle measure. Second, the empirical basis
of observed attributes of functions allows for eadnclusion of functional measures in

contracts or permit terms and conditions. Theyabjective and enforceable elements that
can be requested of an agency or contractor. Altimes analysis and scenario based
planning can also be implemented with function-daseeasures. The future scenarios
specify the assumed attributes to be found oneaasiti can then be scored and credits or
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debits estimated. Scenarios in this context cahudiecalternative vegetation management
programs, stream restoration, forest managementyedisas impact scenarios based on
highway development. The alternatives can then backvaluated based on the number and
type of credits generated or diminished by the pseg actions.

Another benefit for functional measurement systemsthat they provide a basis for
ecosystem service measurements (Farber et al.,; 20@burg et al., 2002). Adding the
opportunity to also provide a field based measurgnpeovides the best approach to an
empirical measurement for ecosystem services. Gilyrdunctionally based approaches are
developed regionally, with different but similar theds used based on the local scientists.
Developing standards may be difficult, but coulgbiove the adoption of these methods.

Summary of Challenges

These three forms of measure can be understood! asghe type and nature of data
required and the temporal frame these measureswitirin. Data included in these systems
can be primary or secondary. In general, conditiamd function-based systems focus on
primary data collected specifically for the measuf®ugh secondary data can be used.
Modeled data processes existing data and doeslyobn field-based datasets necessarily.
The temporal frame is the usability of the meas@mnsystem tdrack changes versus the
ability to forecastchange. Functional and model systems are ablaécdst change based on
proposed actions or change in the environment. iionebased systems rely on historic data
and are challenged when they attempt to forecasteichanges in condition. This temporal
frame is critical in a regulatory or crediting seén as proposed impacts and proposed
restoration actions need some certainty in measmerefore they are implemented. A
common application of credits are in the terms emnditions of permits, these credits must
be easily defined based on proposed restoratioionactthat may be written into a
construction contract or similar agreement.

Condition- and model-based systems center on spaai@ their responses to impacts on the
environment. These measurements are most commsatyin monitoring species health and
for responding to impaired landscapes such assioniag water quality. These measurement
systems are suited for comprehensive managemeat goren resource. The challenge they
present for impact and conservation actions is tteegot provide a methodology to attribute
the benefits or impacts of a given action. For edama protocol for condition-based
measure may include random sampling for macroiebestes. Ideally longitudinal data
collection has occurred to provide the baselinelawel of variation. Following construction
of a project, the monitoring can continue and doemima change. In practice, this is
problematic. The baseline and variation analysésgmt the main barriers to implementation,
which does not rule out the use of condition-baselems: they can provide information in
design about resources that are considered vuleeraid therefore required to avoid.
However, the need to compare actual impacted donditto a reference site makes these
measures best applied after construction of a grojehis makes estimating credits in the
planning stages challenging. The measures do ndttleemselves to reliable forecasting of
change because of the level of assumptions requeddition-based systems can also
provide a support for long-term monitoring aftemstyuction of a highway project or a
restoration project.

Recognizing that each region, agency, and regylatetting requires a unique response,
these general classes of measurement are presertelp decide on the best system to use.
In areas with lower levels of biodiversity, or witmly one or two resources of concern,
condition-based measures can assist transportatioject delivery. In this context, the

condition measure is tiered off of the REF, conatown plan, or recovery documents to
provide priorities. For more complex environmersttings or where forecasting impacts are
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more critical due to the sensitivity of resourcemdels and functional measures excel.
Finally, if multiple resources need to be trackfatecasted, and credited then functional
measures excel. Appendix A lists a comprehensivé @presentative set of measures
available for use in transportation projects.

Selecting the Right Measure

The SHRP2 CO06(B) project has identified a numbetoofs at the landscape and planning
level that address the need for integrated resoumegmagement with transportation
development. These integrated programs provideagai in planning to the project level.
The crediting system documented here addressesotirection needed between planning
level analysis and site level analysis. To fullyplement the planning tools developed in
C06, a functional measurement system is necesgsamgcbncile multiple resources at a site
level.

One of the key challenges in site measures foriphelltesources istackingof various credit
types. Because many of the crediting programsnei#d to connect back to both regulatory
and non-regulatory processes it is hecessary tandect that no single credit is satisfying
multiple regulations. In other words, credits mbst shown not to “double dip” or count
twice for a liability. One strength of functionaleasures is that credits are created with
constituent functions that can be assigned to ipeegulations or goals and mathematically
isolated to prevent double dipping. It is importdat note that this challenge is not an
environmental one. Stacking in the environmenbinimon as multiple resources can benefit
from a single feature. For example, a ripariangbpeovides shading to cool adjacent waters,
carbon sequestration through growth, and song Ihéitat. These resources evolved to
maximize the use of these benefits. However, oguletory system requires that mitigation
benefits only be counted for the debit they arégassl to. This is technically accomplished
with functions — but we note this distinction tomember that while the environmental
benefits of stacking are clearly beneficial, theg aeen as undesirable in the regulatory
system. The technical details of stacking are dised in the next step.

The following step introduces the method for aduptir developing a functional measure to
integrate into the Eco-Logical approach and thgdaplanning tools included in C06(B). The
step provides a process for a DOT to develop, ietgotind adopt a crediting system that can
include ecosystem services and regulated resoutttiés at the same time managing multiple
stacked credit types.

Step 6¢: Select or develop units and rules for cred  iting

62

This step provides the basis for developing a cast®easurement system based on functions
for multi-resource crediting. If an appropriatestixig measurement system was identified in
the previous step then this step may not be negesthe following sections detail the
considerations and issues that must be addressed fobust measurement that is also
balanced with the level of effort needed to implami. An excellent introduction into
regional scale measurement requirements for e@myservices can be found in Ruhl, Kraft
and Lant’'s 2007 texthe Law of Ecosystem Services.

Development of a measurement system must firstidgenthe resources of concern and the
size of the areas to be included. Much of this Wil’e been identified in Step A, with the
assessment of the various ecological, regulatodysagial contexts. However, in this step the
details of the resources are further developed.
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Identify Resource and Ecosystem Services

The first question to ask is what services or resgsiare of concern. An important starting
point is to review the highway or agency specifima@erns and then identify services from
there. For example, stormwater treatment may batifted as a concern. From an ecosystem
services perspective then the site level needrignfore naturally occurring water quality
regulation. Water quality regulation as a serviepriovided by functions performed based on
the existing vegetation, soil types, site topogyagic.

Similarly, a regulatory agency or other stakeholaay identify a resource concern such as
listed species or species of concern. These amiveisity services. Functions are then
identified that support these specific biotic canse For example, concern over aquatic
species will then require functions that suppontiows life stages of the species such as
foraging and rearing, spawning and connectivityrfogration. These functions can then be
defined through specific attributes such as podiiffie types, substrate, and adjacent bank
characteristics.

As the services or resources are compiled and #doessary functions are identified to
support them, overlap of functions will occur. Ugithe example of the water quality and
aguatic species above, both will rely on functipesformed by stream side vegetation that
shade waterbodies or reduce sediment and polltremport into waterbodies. This overlap
is a critical feature of the multi-resource funotib measurement system. It allows for the
multiple resources to have a relationship thatiocform site and design choices.

Develop Functions and Attributes to Measure Services

The basic spatial unit of a functional system is thap unit, a relatively homogenous and
contiguous land cover type. Within these map uitisjbutes are collected that indicate the
level of functional performance. Functions mustdeseloped understanding this structure.
Functions can be divided into the abiotic and biathes — or functions that address
biophysical processes versus species-specific ggese The measurements are based on
attributes that can be easily collected by a faelv without extensive field instrumentation
or long-term monitoring.

An overall functional performance score for the mamt is derived equally from the
contributions of the abiotic and biotic functiofi$ie respective biotic and abiotic functional
performance scores are combined to provide a tmtdic and a total abiotic functional
performance score for the map unit. The abiotictiomal performance score and the biotic
functional performance score are then combinedranliiplied by area and habitat type to
obtain the overall measure of functional perforneafior the particular map unit. These
scores are summed to provide the functional pedaa score for the entire site.

To develop a biotic or abiotic function, a concegptiiagram is the first step. This aids in all
aspects of the development of the function, buttrimoportantly in terms of the application
of the measurement system. The conceptual diagamiders pre-existing conditions or
current conditions to describe what the functioquiees at a site level. In general terms, this
creates the logic of how and when to score a mépfama particular function. The system
itself turns functions on and off within the eqoas based on the triggering conditions
identified in the conceptual diagram.

With the functional diagram completed, the attrdsutand scoring must be generated.
Through a survey of literature, available sciermdreach to experts and other tools, the list
of field-based data needed is developed for thetimm In addition to identifying these

attributes, their role in contributing to the perfmnce of the function is evaluated. For all
functions, there is a 100% level where the natayatem is performing the function at its
highest possible level. It is helpful to considbistin evaluating the type and amount of
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attributes needed. Similarly, at 0% function, ituseful to think of what attributes that, if
missing, would limit the function fully. It is imptant to remember that at this level, other
functions may be affected. For example, a functiwt is highly dependent on canopy cover
will not co-exist with a function that is dependentexposed ground or grasslands.

As attributes are identified, their relative cobtrion to the function will start to emerge, but

the next step is to score all attributes for thecfion. For example, in a function that is

evaluating a map unit's ability to infiltrate stonmater the amount of pervious surface needs
to be scored. In this case, it may be a logarithouive that indicates slight loss of functional

performance as the initial increments of impervicusface are added to the map unit.
However, each additional increment of change toeivipus surface will have an increasing

rapid impact to the functional score. The scoringves are drawn for all attributes that

contribute to the functional performance.

As the functions are developed, the attributes rbesthecked across all the functions to
assure that the data collection protocols remastamt. This is frequently a challenge where
different measurement standards are combined adissiplines. The compilation of the
attributes will provide the basis for the creatwna functional measurement datasheet that
combines all the data requirements for the systetm & single instrument for field use.
Another benefit of this functional approach is thatnew functions are identified, they can be
built from existing attributes, or with just a fewadditional attributes needing to be
programmed into the system.

The final consideration for functional measure depment is temporal factors. In order to
ease implementation, the goal should be for measioravork at any point in time. Water
cycles, seasonal fluctuations and other naturaiesyslynamics can complicate this. For
example, substrate observations for stream systeemse influenced by turbidity that limits
visual assessment. These considerations need addvessed as attribute data collection is
defined in the field protocols. Other measuremesthmds may need to be developed or other
assumptions may need to be in place to addredmritations.

As functions are developed, they are combined baseyreed-upon rules. Depending on the
selection of functions to combine, there are ofpalicy considerations that inform the
relative importance of functions. For example, sieater management functions may be
prioritized over other functions in a transportaticontext. In these situations, formal
weighting factors must be applied to capture thesmities. While other services may still be
important, they must be combined at a lower levahwhe higher priority stormwater
management functions.

Step 6d: Test applicability of units and rules in | ocal conditions

64

The application of a functional measure is reconghednas a three-step process. Initially the
current pre-implementation (baseline) conditiorihaf site is determined using data collected
on-site. The system generates a baseline functparédrmance score for the site. The second
step of the process is to generate one or morgrda#iernative scenarios. For each of these
design alternatives, a set of map units and datedoh is generated based on the information
in the design plan. This should reflect conditiamsthe site at some pre-determined future
date. In general, a 20-year post implementatior tpariod is used. Using this set of map
units and data, a future conditions functional genfance score is generated for each
alternative considered. To determine the upliftimpact of a given design, the baseline
conditions site score is subtracted from the futcoaditions site score. If the resultant
number is negative, a debit has been generatgasifive, the project results in uplift. The
degree of impact or uplift is the number generated.
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Step 6e: Evaluate local market opportunities forec ~ osystem services

October 2010

Market opportunities can include existing wetlamcconservation banking systems or more
advanced payment for ecosystem service (PES) systBf8S programs are negotiated
contracts with landowners to maintain a certainelesf environmental performance to

maintain or enhance ecosystem services (Foresti3rand Ecosystem Marketplace, 2008).
Criticisms of these systems come from a concerh ttiere is no clear way to track the

performance. However, this is a technical measunép@blem and does not undermine the
potential power of PES systems (Redford and Ad2989).

Developing ecosystem metrics and tracking projegiaicts using those measures can make it
easier to access any operating regional ecosystarkets. Step A includes consideration of
the existence of ecosystem markets as part of egalatory compliance considerations
associated with selecting or developing an ecosysteetric. If these criteria have been
properly considered, then the DOTs ecosystem meamnt system should be well-suited to
ecosystem market use.

There are number of reasons why ecosystem market@p a better solution for DOTS,
including the following:

* Certainty. Purchasing credits from a mitigation bank removes the schedule risk
and uncertainty associated with getting approval of mitigation siting and design.
Further, there is greater budget certainty since the cost per credit is generally a
known quantity, whereas mitigation design and construction is not (particularly
for sites that have difficulty with plant establishment). Further, the costs of
mitigation and the liability associated with those costs can extend out five to ten
years or more.

* Transfer of Liability. Many ecosystem markets include a transfer of liability for
mitigation success. Wetland mitigation banks pursuant to §404 of the Clean
Water Act, and conservation banks pursuant to the Endangered Species Act
place the liability for restoration/conservation success on the banker. Note that
this is not universally the case. Liability under the Clean Water Act's NPDES
program remains with the permittee, even when the permittee is meeting
permit conditions through a market transaction.

* Better Alignment of Missions. Although many DOTs employ highly qualified
and experienced biologists and ecologists, the mission of the DOT is focused on
providing and maintaining transportation systems. This means the DOT project
delivery focus is on the road, bridge or other aspect of transportation
infrastructure - not the wetland or native habitat being restored as part of the
project’s impact compensation. In this circumstance, it is not uncommon to have
the mitigation lumped into the same contract as the road or bridge construction.
This can lead to situations where the grading and earth work for the mitigation
site is done by contractors with experience and expertise in road construction.
Restoring a wetland and building a road require different skill sets. It is best
when restoration professionals build mitigation sites and road construction
contractors build our highway infrastructure.

* Improved Ecosystem OQutcomes. Ecosystem markets provide the opportunity
to focus larger more meaningful restoration projects towards addressing
regional ecosystem priorities. In making this shift, the “postage stamp”
mitigation that is the frequent outcome of DOT projects is eliminated. These
small mitigation sites are inefficient, and too often not ecologically viable or
useful.
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Mitigation bankers on the other hand, have an itieerto focus on ecologically
desirable outcomes (since regulators are lesg/ltkehpprove use of the bank if it is
not providing good ecological benefits). Furthéeyt have an incentive to focus on
the site and make it successful, since in most ihgnkontexts, credit release is
incumbent upon reaching pre-established succedssiariThis means that not only is
society more likely to realize the ecological bétsefthose benefits are in place
before the impact occurs. In traditional mitigatitine restoration activities at best are
concurrent to the impact activities, but therenisvitably some temporal lag before
the mitigation starts to provide ecological bersefit

To add to all these benefits, mitigation banks lewn perpetuity protection for the
site. Often this means turning the site over tohiadtparty (e.g., land trust or
conservation organization) with an endowment to pay long-term site

management. In contrast, a typical mitigation sieeives five to ten years of
monitoring and then the site is on its own.

Step 6f: Negotiate regulatory assurance for credits

Stacking Credits and Double Dipping

Ecosystem functions and services have intercondeatationships that can be
complementary, conflicting, or magnified based loairtinteractions. The ability to measure
multiple resources and services at once is a aritfeature in functional measures,
particularly when used to generate credits that kél bought or sold in a mitigation or
ecosystem marketplace context. By working at thestmmasic level of environmental
measurements, functional measures provide a sytatrcan “stack” or combine multiple
credit types or resources and, at the same tirsaresthat credits are used only as approved
and allowed. This stacking function allows for theeractions of the natural elements to be
more fully measured.

Incentives for investing in conservation and resion actions that generate a wide variety of
ecosystem benefits are currently missing in regradriven, acreage-based credit systems.
Generally, once a site meets the minimum regulatequirements for mitigation of a given
resource, all potential additional benefits prodidey the site are ignored or forgotten. But
with a “stacking” credit system, the proper inceas for conservation can be introduced, as
the benefits of an action to all resources becotear.cSimilarly, in an impact context,
stacking allows the effects on resources to bebattderstood.

Stacking requires strict accounting to preventube of credits to offset impacts of multiple
projects. In a regulatory context, this is critigaimportant. Through the function-based
nature of credits, individual functions are ass@yne the credit type that must be audited.
This ties the constituent components of the credjéther, ensuring that credits are not used
repeatedly in different transactions (double-digpinThe diagram at right shows several
overlapping circles, each of which represents amuan of restoration benefit (uplift)
expected to result from restoration actions ongothetical mitigation site.

Step 6g: Program implementation

66

There are a number of ways in which good metrias icdorm transportation planning
processes and be incorporated into project comg@iadocumentation and regulatory
processes. For instance, good metrics can providech better means of conducting NEPA
alternative analysis. A good metric can also previde basis for terms and conditions,
conservation measures and performance standardsddition, when combined with an
appropriate landscape measurement system, it camebigasis for justifying off-site and/or
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out-of-kind mitigation. It is important that profedelivery staff be aware of these
opportunities.

There are a few basic thing DOTs can do to enceutlagse improvements. For instance, it is
important to provide on-going training and suppiort staff to help them understand the
potential opportunities for process improvements.e&sy way to affect this type of support
is to use a community of practice approach, sorélatant staff have a mechanism to share
concepts and ideas and impart lessons learned alt@mitworked and what did not work.
Another useful step for program implementationoigievelop a data sheet that standardizes
the metric application. Ideally, the data sheet bacome an integrated part of project data
collection and can be used to make that process gfficient and effective. See Appendix E
for an example of Natural Flow Regulation.

p 7: Develop Programmatic Consultation, Biologic al Opinion or Permit

Step 7: Develop Programmatic Consultation, Biological Opinion or Permit

Purpose:

Develop MOUSs, agreements, programmatic 404 permits or ESA Section 7 consultations for transportation
projects in a way that documents the goals and priorities identified in Step 6 and the parameters for
achieving these goals.

Outcomes:

=  Agreeing on resource management roles and methods.

=  Incorporation of outcome based performance standards into programmatic agreements to improve
project avoidance, minimization, as well as aiding effective monitoring and adaptive management
actions.

=  Establishing Programmatic ESA Section 7 consultation, SAMP, RGP, or agreements enabling agencies to
proceed with conservation action in line with CWA Section 404 and ESA program
objectives/requirements and with maximum assurance that investments count and will be sufficient.

Implementation Steps:

7a. Ensure agreements are documented relating to CWA Section 404 permitting, avoidance and
minimization, ESA Section 7 consultation, roles and responsibilities, land ownership and
management, conservation measures, etc.

7b. Plan for long-term management/make arrangements with land management
agencies/organizations (e.g. land trusts or bankers) for permanent protection of conservation and
restoration parcels. Notify and coordinate with local governments for supportive action.

7c. Design performance measures for transportation projects that will be practical for long-term
adaptive management and include in 404 permit and/or Section 7 BA/BO.

7d. Choose a monitoring strategy for mitigation sites, based on practical measures above, ideally using
the same metrics as those used for impact assessment, site selection, and credit development.

7e. Develop Programmatic ESA Section 7 consultation, Special Area Management Plan (SAMP),
Section 404 Regional General Permits (RGPs), or other programmatic agreements to advance
conservation action in line with CWA Section 404 and ESA program objectives/requirements and with
maximum assurance that conservation/restoration investments by DOTs count or will count.

7f. Set up periodic meetings to identify what is working well, what could be improved.
Technical Considerations:
=  Who will lead in development of needed agreements?

=  Under what conditions would the agreement be re-visited?

Set up periodic (at least annual) meetings to identify what is working well, what could be improved.
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The use of the integrated planning method desciiibéus report provides the ideal basis for
programmatic agreement implementation. Programnagtieements can include agreements
for compliance under a number of regulations dugta. Common programmatic agreements
include biological opinions, Section 404 permitsd docal permits. In general, programmatic
agreements require more time and effort to devabhdjally as the details and terms are
developed. Due to this, the usual application ofptmmatic agreements is in settings where
a project, or series of projects will require nuawex permits or consultations and each will be
very similar to each other. In this case, a tradai review process would drain staff and
agency resources through repetitive reviews thatad@dd value by repeating.

The level of resource and transportation infornratieveloped in the REF and transportation
plan documents provide a strong foundation for tiflgng programmatic implementation
opportunities. Through an analysis of the commompaiah types, a set of programmatic
permits can be developed to help speed projeatatgliProgrammatic agreements within the
REF must describe the resources covered, the tfpampacts or activities covered, and clear
instructions on avoidance, minimization, and miiiga in program delivery. The
programmatic must also include tools to assist ionitering and management of the
programmatic to assure the sum of the actions diecluis meeting the expectations of the
signatories and participants.

Advantages for using programmatic rest primarily the streamlining allowed once the
agreement is in place. Using a programmatic caask@mple as a one or two page letter that
outlines the information and certifies the impaet®e included in the programmatic.
Programmatic agreements allow for resource ageinoy to be more efficiently used and
allow them to focus on monitoring or tracking objacts. These agreements can also cover
multiple regulations or resources, and in the REffirgy should in fact do this. This multi-
resource programmatic approach can allow for muegrated permitting decisions to avoid
conflicts between regulated resources, such adlispecies and Section 404 requirements.
This multi-resource approach may also rely on @gtound ecosystem credits as identified
in Step 6. These multi-resource credits can allownfiore comprehensive mitigation with
conservation priorities included.

Challenges for a programmatic tend to rest on hompex the resources are, and the
diversity of impacts included. Another importannq@onent of programmatic agreements is
the level of trust and history of collaboration argall involved agencies. These agreements
may require high level support and an ongoing bollative staff relationship. If these two
components are not in place, programmatic agreesraet difficult to create and maintain.
This may also include stakeholder buy-in as wetinggrvation groups or other advocacy
groups can play a key role in challenging theseeaments, or supporting their
implementation. This makes the efforts of Step Iparant in getting to successful
implementation.

The SHRP2 C06(A) Phase 2 report documents the ibeefd challenges in implementing
programmatic agreements. The report also includedeg for developing agreements and
sample documents based on agency and resource.

Even in cases where the diversity of resourcesadainpr stakeholders makes programmatic
agreements difficult or impossible, the data andesfrom the REF can provide a key path
to individual permit decisions. The REF and ecaiagipriorities allow for analysis of
alternatives, permit performance standards, aneéroimportant decisions to be reached
without having to perform the analysis for eachngierThis savings alone can speed project
delivery greatly and reduce costs from delays.
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3.2.7 Step 8: Implement Agreements and Adaptive Managemen  t

Step 8: Implement Agreements and Adaptive Management. Deliver Conservation and

Transportation Projects

Purpose:

Design transportation projects in accordance with ecological objectives and goals identified in previous
steps (i.e., keeping planning decisions linked to project decisions), incorporating as appropriate the
programmatic agreements, performance measures and ecological metric tools to improve project.

Outcomes:

®  Maintaining continuity from early planning processes into project implementation phase, including:
e Use of regional ecological goals and objectives in project planning and decision-making
e  Use of REF map to guide project avoidance and mitigation decisions

¢ Incorporation of performance standards and programmatic agreements as appropriate into
permitting and consultation documents

e Integration of programmatic cumulative effects analysis into project NEPA, §404 and §7 analysis

= Incorporating tools and approaches into a monitoring and adaptive management strategy to ensure
positive project outcomes.

= Accurate recordkeeping and tracking of all commitments by transportation agency in project delivery
®  Updating information from construction and operation into REF.

= Measuring performance success in project delivery.

Implementation Steps:

8a. Design/implement methods to complete transportation project(s) consistent with REF,
conservation/restoration strategy, and agreements.

8b. Identify how advance mitigation/conservation will be funded, if this has not been done already.

8c. As needed, develop additional project specific, outcome-based performance standards related
to impact avoidance and minimization.

8d. Design transportation projects and integrate performance measures to minimize impacts to
resources.

8e. Use adaptive management to ensure compliance with requirements and intent of performance
measures.

i.  Develop and track ecoregional biodiversity, indicators of viability and integrity.

ii. Develop and track conservation status, protected and managed area status, and
management effectiveness.

iii. Identify remedial actions and needed plan adjustments

iv. Adjust the planning process and management processes and/or management of individual
conservation areas.

v. Incorporate outputs into future cumulative effects analyses for the region.

Technical Considerations:

= What tools are available that could help document goals and priorities identified in the REF that need
to be considered in project delivery?

=  What tools/methods can be used to track how projects contributed to and/or improved the REF
priorities and goals?

No additional guidance was developed as the stdgsalosteps are suitably described. Step 8
interaction with REF (described in other step gonaraof the CEAA) is primarily iterative
with other substeps described earlier such as imgdte resource status and condition.

Ecosystem Crediting Aspectd8n important aspect of any crediting system isntude an
adaptive management or policy feedback loop thiatval for new discoveries to inform
better crediting. IEF Step 6g works to capture ¢hdésssons and redefine credits or
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measurements in subsequent revisions. Credits chmulmonitored and measured against
other measurement systems. Step 69 includes asdieouof how indices or other long-term
monitoring measures can accompany a crediting reystad provide a useful tracking
mechanism for system performance.

This is an important step, and one that may chatgedards from one version of the
crediting to the next. This is an acceptable chaifigastified by new science or policy
priorities. However, it is important to set thebauges in the context of previous decisions so
as to not create new barriers for crediting in feitprojects. Adaptive management relies less
on the idea of precedents, and more on the nofiamew discoveries and decisions — the
process cannot become overly tied to past decigiomsv information is available.

3.2.8 Step 9: Update Regional Integrated Plan/Ecosystem F ramework

70

Step 9: Update Regional Integrated Plan/Ecosystem Framework

Purpose:

Update the effects assessment to determine if resource goal achievement is still on track. If goal
achievement gaps are found, reassess priorities for mitigation, conservation and restoration in light of new
disturbances that may impact the practicality/utility of proceeding with previous priorities. Identify new
priorities if warranted.

Outcomes:

= Updating REF and cumulative effects analysis

=  Updating conservation and restoration priorities.
Implementation Steps:

9a. Integrate any revised conservation plans into the regional integrated plan/ecosystem
framework and, where appropriate, individual resource spatial information.

9b. Update the area/resource conservation requirements, responses, and indicators in
collaboration with stakeholders (e.g., assess regional goals, update to minimum required area for
species and/or habitat, review confidence threshold for achieving goals, review weighting values of
resources in REF, evaluate responses to land use and infrastructure).

9c. Update the implementation status of areas in the REF to review those areas that are
contributing to REF goals and priorities, and determine if additional conservation/protection
action is required.

9d. Update the cumulative effects analysis with new developments, new disturbances, proposals
and trends (e.g., ecosystem-altering wildfire, new policies, plans, proposals, and trends such as new
sea level rise inundation model).

9e. Conductregular review of progress, including effectiveness at meeting goals and objectives, current
take totals, and likelihood of exceeding programmatic take allowance.

Technical Considerations:

®  Has the status of species or habitats changed? How does this affect REF goals?

= Do areas on the landscape critical to meeting goals identified in REF need additional protection or
restoration action?

®*  How often should the REF be revised to incorporate new conservation data or plans?
=  How often should the cumulative effects analysis be updated?
=  Areindicators used to track conservation progress capturing the correct trends?

= Are transportation project delivery indicators improving (e.g.,, streamlined decision making and/or
better conservation outcomes)?

®*  How can modifications be moved forward to alter mitigation and restoration priorities previously
identified but not yet implemented?
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chnical Implementation of Step 9

Step 9d. Update the cumulative effects analysis wit  h new developments, new

October 2010

disturbances, proposals and trends (e.g., ecosystem -altering wildfire, new
policies, plans, proposals, and trends such as new sea level rise inundation
model)

The framework implementation as described is ekplidesigned to support adaptive
planning and management. A key aspect of this gotieen is to re-analyze the cumulative
effects whenever there is a significant changeadtemtial stressors to the ecosystem. Each
assessment iteration should entail the following:

1. Update the effects assessment to determine if res@oal achievement is still on
track

2. If goal achievement gaps are indicated, reassésstips for mitigation in light of
new disturbances that may impact the practicatitithuof proceeding with previous
priorities.

3. Identify new priorities if warranted.

Ecosystem Crediting Aspectas changes occur in the REF or new informaticondtuded in
the decision making, the crediting system will at@®d to adapt. This may be due to new
resource concerns, emerging regulations, or putdiccern that is critical but not yet
regulatory. Reevaluating IEF Step 6a periodically be important to assuring the crediting
system is current and in alignment with environmkrstocial, and regulatory concerns.
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4. CHAPTER 4: PILOT PROJECTS

4.1 BACKGROUND OF PILOT TESTS

As discussed above, three major obstacles to dotegrated transportation planning have
been identified by researchers: 1) lack of datirimation and tools, 2) lack of resources,
and 3) resistance to institutional/process chafgeer research (e.g., NCHRP Project 8-38,
NCHRP Project 25-25-32) cites the lack of environtak data, in particular, to be an
obstacle to achieving better environmental resilisng transportation decision making —
planning, project development, and maintenance déeloped the technical components of
the overall CO6 Framework to address all of thelstarles. The CEAA guidance and
supporting strategies provide natural resourcetem$portation practitioners with a step-by-
step, peer-reviewed, and science-based process ghiales the implementation of
transportation decision making integrating envirental considerations. The guidance
includes documentation on commonly used methods, aad tools, as well as supporting
case studies on the successful use of these mettiai@dsand tools in integrated planning.
Practitioners are provided with: 1) recommendatimmshe use of data, tools and methods, 2)
a corresponding ‘roadmap’ that can improve andastfime decisions by introducing the
appropriate environmental information earlier ire thecision making process, and 3)
assistance for practitioners to adopt decision ngpkiractices that integrate environmental
considerations.

The next section provides a summary of the resfltesting the CEAA process in three
states. Appendix D includes a detailed report athepilot test addressing the following
information.

1. How and why the project was selected.
2. Anintroduction to the original project and projecea.

3. Results of the testing — comparison of ‘originalitaomes to outcomes using the
CEAA process.

4. Conclusions and/or lessons learned.

4.2 SUMMARY OF PILOT TEST RESULTS

72

In our pilot tests, we compared the approach andomes of the original project and
planning efforts in each state with the approaath @rtcomes using the CEAA process. Our
comparison focused on decisions and outcomes detatel) direct impacts, 2) cumulative
impacts, and 3) mitigation effectiveness.

Overall, in the three pilot areas, we found thansportation agency staff accurately
understood and accounted €brect impacts to natural resources. The transportation agencies
used existing data in combination with environmestadies to support the evaluation and
selection of the transportation alternatives thaically looked at direct and cumulative
impacts. Using the CEAA process our pilot assestsrachieved very similar results to the
original project assessment, thus in the realnmirettlimpacts our approach produced similar
results to traditional methods used by transpantagigencies. But it is important to note that
the CEAA testing process did not include any fistddies, and so very similar potential
impacts were found at a much lower cost, and likeith much less time. That said, it is
understood by the team that limitations of dataiesry and resolution will not eliminate the
need for on-the-ground evaluation of a project, $ite¢ the CEAA process could target field
studies and thereby reduce overall assessment costs
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For cumulative impacts, the traditional approach is to look at the impéacta species based
on the existing condition of the landscape or labjtbut our pilots included information that
indicated how the habitats looked historically nder to show how much of the habitats has
been impacted over time, and therefore provideuer tpicture of the cumulative effect that
additional impacts would cause. Data that shows ttmvlandscape looked historically is
often not used because it is not readily availdtle,in most cases there are other sources of
data often available through state or federal agsrtbat can be used as a proxy for historic
data (such as hydric soil data). The CEAA documentscommended list of data sources
including the types of data that can provide a @esessment of the cumulative impact of
transportation infrastructure and associated lss&lan species and habitats over time. Our
guidance also provides recommendations on othérigrity datasets that are generally not
available across the country but, if they were latdg, would streamline the assessment of
landscapes for planning and project developmeigt @gh quality data on wetlands and
endangered species).

When our team looked at the assessmentuofulative impacts and the selection of
mitigation options, especially when comparing our results to theltesaf planning efforts
(long range and corridor), our pilot test teamseotsd more significant differences utilizing
the CEAA process. These differences were due mtustlye fact that:

5. Our process recommends that for species within @eqr area or corridor,
cumulative effects and mitigation options shouldelvaluated within a larger, more
ecologically based area than is typically used,

6. Some of the original planning efforts in the pitdates included less comprehensive
or no ecological information, and/or

7. Different and/or more comprehensive data (e.g.tohil landscape, wetland
priorities, predictive species distribution mapskerev utilized in the CO06(B)
assessment of the project area.

Another result of the pilot testing analyses wanae accurate and complete understanding
of some of the issues related to thee of data to help guide a more accurate assessment of
impacts to natural resources and evaluation ofgatitn options, and recommendations for
the development of key datasets that could briggifitant improvements to the assessment
of ecological resources. For example, the pilotstaBustrated how the accuracy and
resolution of data influences what types of datrapst useful for planning level decision
making versus project level decision making. Thanefone key component of the CEAA
guidance is a recommended list of data sourcessthgiort each step of the guidance. The
CEAA also provides recommendations on other higbripy datasets that are generally not
available across the country but, if they were latdg, would streamline the assessment of
landscapes for planning and project developmert) sis high quality data on wetlands and
endangered species. Also, for the datasets that moaybe readily available across the
country, we document how they could be createdsTme result of the pilot testing analyses
was a more accurate and complete understandingnod ®f the issues related to the use of
data to help guide a more accurate assessmenpatimto natural resources and evaluation
of mitigation options, and recommendations for deselopment of key datasets that could
bring significant improvements to the assessmeetofogical resources.

We also looked at théme and cost of planning and project development for the pikstt
areas and documented ideas on how the use of tA& C&uld have streamlined some of the
transportation planning and project developmentsitat making - possibly saving time and
money. For example, the Michigan pilot illustratemv the evaluation of corridors using the
CEAA process would result in a more accurate apssssof potential impacts, supporting
the selection of corridors with the lowest mitigatirelated costs. Also, as noted above, use
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of our CEAA process (which includes use of more prhensive data and decision support
tools) for conducting direct and cumulative impassessments could target and reduce field
studies required.

Themost significant differences found from each pilot test state comparing the outcomes of
the original assessment versus the outcomes GFEAA were as follows:

1. Pioneer Mountain — Eddyville Project (Oregon): CEA8sessment would likely have
resulted in mitigation being done in larger prignitetland areas in the watershed that
would have provided opportunities for restoratiomntcibuting to creation or
enhancement of salmon (Coho, Chinook and Steeltreduifat.

2. South I-25 Corridor (Colorado): CEAA assessmentuldidikely have provided a more
accurate assessment of cumulative impacts (theredffiecting ratio of mitigation
requirements) due to the fact that we did spatiakglicit analyses of the impacts that
included some data types not included in the osigassessment, and the CEAA pilot
team used a larger ecologically based area foruhmilative impacts assessment.

3. US-131 Corridor (Michigan): The CEAA assessmentultes in the selection of a
different alternative that had the least numberingpacts and therefore would have
reduced mitigation requirements. The results diffebecause the C06 pilot team used
more detailed ecological data than was used imtiginal corridor assessment including
historic wetland data and data from a 2005 wetfandtional assessment, and utilized a
decision support tool allowing a very precise andhrgitative impact assessment by
resource.

It is worth noting that our teamtilized two different decision support tools to conduct the
CEAA pilot tests, NatureServe Vista was used inotaido and Michigan and EnVision was
used in Oregon. Although the focus of these pileés not to demonstrate the efficacy of
decision support tools the detailed pilot test refior Michigan (found in Appendix D),
includes information on the advantages of usinguM&8erve Vista versus a GIS without the
Vista ArcGIS extension. The efficacy of decisiomppart tools has been demonstrated in
many other publications, this is due to the factt tthese tools allow the practitioners to
automate the process of running new transportaitarnative scenarios as information or
priorities change — something that cannot be daenefficiently utilizing only GIS (NCHRP
Report 481, NCHRP Project 25-23).

An unexpected finding of the pilot tests includbd fact that in all three states, the data that
was used for original assessment of the projech avas not readily available, and not
available in a GIS layer suitable for use with aisien support tool. Thus, even data
collected from costly field studies were not captlin a way that it could be used for future
assessments. The development of data managemedamsta that support transportation
planning and project related assessments wouldribote to better application of data
collected for future decision making not only bwarsportation agencies but by natural
resource agencies as well. For example, if fialdiss for a listed species are completed and
that information was provided to a database onsthtus of imperiled species in that state,
that information could contribute to range-wideesssnents of those species by USFWS and
other natural resource practitioners for consepvgplanning purposes.
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4.3 CONCLUSIONS

Overall, the pilot tests were essential in dematisty the practical value of utilizing the
CEAA process to streamline and improve decisionintplin transportation planning and
project development. Clearly, the CEAA could besefifve at creating more accurate ‘sign
posts’ early on in any transportation decision mghkprocess that could alert practitioners to
potential impacts and mitigation opportunities.

Some key findings and conclusions from the testingpe CEAA process included:

* Better Outcomes: Most significant changes in outcomes from the original
project or planning outcomes were in the areas of mitigation site selection,
evaluation of multiple corridors, and/or development of transportation plans.
The pilot test results lead to the selection of mitigation sites with more
ecological benefits, and more accurate and comprehensive scenario assessments
that identified corridors with the least number of direct and cumulative impacts.

* Modest Investments in Data: Usefulness of the CEAA for planning and project
development is dependent on the accuracy and resolution of available data. But
a relatively modest investment in process changes and data development
upfront would create more accurate ‘sign posts’ early on in the decision making
processes of potential impacts and mitigation opportunities, vastly improving
planning, corridor evaluation, and consideration of mitigation opportunities.

* Scientific Credibility: Decisions have more credibility because the CEAA process
ensures the use of a more standardize, scientifically-based, peer-reviewed
process that utilizes the best available suite of methods, data and tools.

* Saving in Time and Resources: The CEAA approach would likely save time and
resources by reducing impacts and therefore mitigation requirements, as well as
supporting more targeted field studies for assessment of alternatives.

* Standard Data Management Practices: Better data management practices
would contribute to better application of data collected during transportation
alternative assessments for future decision making not only by transportation
agencies but by natural resource agencies as well.
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D. CHAPTER 5: THE WEB TOOL
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An interactive database was developed to providelyreaccess to the CEAA technical
guidance and supporting strategies for regulatesumances and environmental crediting.
The database is designed to integrate with andostifie website developed by Project CO1,
Transportation for Communities: Advancing Projectshrough  Partnerships,
http://www.transportationforcommunities.com/shrpcOt will be presented in full as a
“practical application” and linked to key decisigoints. A permanent repository for the
website will be developed in collaboration with TRBd FHWA.

The website is intended to serve as a hub, promgdtiterdisciplinary collaboration by

filtering the vast quantities of information andseerces supporting local and regional
transportation planning, and ecosystem-based marage according to four themes:
tools/methods; cases; references; and data. Threomttent will be linked across these four
areas, as well as follow the nine steps of the Evamnk providing multiple access points for
practitioners to locate relevant information. Theeractive database and website represents a
valuable platform to make research and resourcdilyeavailable to communities and for
this information to be in the form of a “living dement” that is constantly updated and
refined.

Users will be able to access information in théofeing ways:

» Search by Concept: You want to better understand how off-site mitigation might
be done and why it is useful? Or what is predictive species modeling and why it
is relevant to transportation planning?

» Search by Case Study: You are wondering what your neighboring states are
doing? You can search by location or type of work being done (cumulative
effects assessment, spatially explicit long range planning, etc.)?

» Search by Eco-Logical Step: You are familiar with the Eco-Logical framework
steps but want to understand one of them in more depth or how others have
implemented this step in the framework?

» Search by Data: At a recent conference, you heard about a source of data or a
new type of data that might be useful in your state, and you are trying to
understand more about it and where you might be able to acquire it in your
state?

» Search by Tool: You heard about a tool and want to understand how it can be
useful in integrating conservation and transportation planning?

The primary audience for our technical guidancerasisportation agency staff, state and
federal fish and wildlife agencies and other enwinental regulatory agencies. To fully
realize the C06(B) vision, a secondary audiencalds addressed. This audience includes
non-regulatory agencies and organizations that&fyi create data and other products such
as conservation priorities of use in the assesspreness.

The database and resulting website is written ia@messible, hierarchical way so that users
can begin with the overall Framework and hyperliokncreasing levels of detail based on
their role and interests. For example, a managey mant to understand the overall
Framework while a resource specialist will wantitd to details about specific tools, data,
and analytical procedures. The site has interageagch capabilities and the ability to tap
into a rich database of sister sites. The siteeg@gihed to provide forums for practitioners to
communicate informally and highlight innovative grams and activities. The website is
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designed to be flexible, easily refined and expdn@des the process evolves and is
implemented. We believe the guidance will ultimatbest be updated through volunteer
efforts of the transportation community much likgen source software.
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6. CHAPTER 6: SYMPOSIUM

At the Symposium in September 2010 the C06(A) afé(B) research was presented to
transportation and resource agency participants. dirapter summarizes the discussion that
occurred and recommended next steps related toCHBAA technical guidance and
supporting strategies. Our work was presented \fatlg each step of the Framework for
integrated conservation, restoration, and tranafiort planning.The results of the pilot
projects were summarized. This chapter summariee$eiedback received from participants
with a focus on the technical and scientific wodad by our project.

Feedback and discussion started by asking panmispa write down what they see as the
greatest opportunities for implementing the intespigolanning approach and what they think
is needed to make it practical for users. One comisiemmarized much of the discussion:

“There is an emerging paradigm where transportattan be an ally, and not an
enemy, in the conservation process that is stattirtgke hold’

The written answers to the introductory questioeseacombined with discussions captured
from facilitated breakout groups to summarize thiegiple themes raised at the Symposium.

6.1 APPROACHES AND FRAMEWORKS

Transportation agencies now are considering what ripht project is and factoring in
ecosystem approaches and watershed frameworkey tatmn doing business as usual. This
allows better information sharing and allows infatian to be used and improved on an on-
going basis. New approaches, like ecosystem searvicarkets are aligning interests of
development entities, conservation groups, landesyrand investors. Development of these
markets could not only provide on-the-ground cowvestton, but could also drive data
collection and information generation to minimipngestment risk.

6.2 WORKING TOGETHER

78

Resource agencies are collaborating and providibgsés for broader regional collaboration.
Trust is growing and interagency relationships starting to build which leads to more
consensus on areas of ecological importance, inggroenservation outcomes and promotes
leveraging funds for enhanced ecological successore participant said, “Agencies and
organizations are coming together more and sharitigtives, ideas, and priorities, realizing
we are all going in the similar direction and makichanges to work together (and not
staying in our bubbles).”

Transportation and resource agencies are talkéagning and sharing more at all levels. The
conversations are moving beyond technical mattedslegal requirements to recognition of
the need for trust in order to make progress. Goliation like this is needed at all levels,
including with interest groups and stakeholders.

It is critical to develop a better understandindesfns being used (e.g. mitigation, avoidance,
assurances, restoration, conservation) and sydteing developed (e.g. Eco-Logical, REF)
to avoid confusion and clear communication. Thigtal in terms of building on all the work
currently underway relationship and avoiding coitfus The discussion itself suggested that
transportation and resource agencies, and diffessturces agencies, may use terms like
avoidance, mitigation and restoration differentljfhere was not time to sort out the
differences at the Symposium.
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6.2.1 Awareness and Recognition

There is increasing recognition that all agenciaa tegrate conservation within their
missions and work together toward shared goalsodtetion of the need protect natural
areas (function and services) across jurisdictianmal ownership boundaries is also growing.
There is widespread recognition that the curreatess is failing us and failing ecosystems.
There is an emerging push to balance mobility nedtls the need to preserve and restore
ecosystem health.

6.2.2 Institutional Change

The participants identified several forces drivitlge need to shift to an integrated
conservation and transportation planning system asderal unmet needs if these
opportunities are to be realized. The Reauthodmatiill and climate change both create a
sense of urgency. But it will be vital to build peerships with other development and land
use agencies beyond transportation agencies, ylartic land use decision makers, for the
value of the approach to be fully realized.

High-level officials now recognize that the compmrkive ecological approach is good for
the environment and the economy and new stateldtigis is being enacted to develop
integrated ecosystem market places. New Administrdhitiatives, like Sustainable Cities,
complement the Eco-Logical approach and need to boédt on. However, the
Administration’s National Infrastructure Initiativdoes not include natural resources or
“green infrastructure” and it should. Many orgatimas now seek to work with EPA and
USACE to apply the watershed approach. There aremore mitigation banking systems,
landscape level approaches to project mitigatieatewide connectivity plans and other
examples of integrated transportation and congervgtlanning for regulated and non-
regulated resources.

These developments represent a major cultural feitransportation and resource agencies
from a single project (tit for tat, project by peof) to a landscape approach focused on
ecosystem results at a larger scale. The landsappmach allows more flexibility and
requires more stakeholders. Ultimately, it is cdtithat all agencies look at ecosystems in
their entirety, not just regulated resources.

Regular face-to-face meetings at the regional lavelneeded to develop trust and maintain
continuity to do integrated planning. This approaalso requires staff with specific
responsibilities to support it in local governmestgte transportation, and resource agencies

For the Framework to be implemented, champions rieedbe built at all levels of
transportation and resource agencies. Today, thiipants said that resource agency staff
do not know what Eco-Logical is, even if their ages signed the agreement. Even in states
or regions where the integrated approach has bemaeed, staff changes and continuity
pose major problems.

6.3 FUNDING

Transportation agencies have perhaps the largestes@f dedicated public funding for

restoration and conservation and they have beelingvito fund projects that do not

necessarily benefit the transportation systemstijre_ocal agencies have also been willing
to fund advanced mitigation. Flexible funding iseded for holistic solutions that address
pre-existing deficiencies and enhancements.
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6.4 REGIONAL ECOSYSTEM FRAMEWORKS

The biggest issue raised regarding REF preparéitine need for some entity to “own” it
and assure that it is implemented. Answering thisstjon is critical to selling the approach.

The second issue raised is who pays for it? Onécjpant said that the Framework
underplays the amount of time, money and effortdedeto do it. We need to be able to
explain how much these processes cost and whatTarig@ds to do to make this approach
happen?

The third issue is the audience. The audience needse targeted in write up of the
Framework in order to reach them.

An opportunity exists to use REFs for other thamsportation projects. For example, the
REF could be useful in helping to figure out bealywo replace aging infrastructure overall.
Energy companies and other utilities should becpargners in integrated planning efforts.
The REF could support improved stormwater managénasset management and climate
change responses. The approach could be sold tasheof these benefits.

Inevitably, in states where there are more listgecies and wetlands, like California and
Florida, there is a demand and urgency for inngeasolutions that does not exist in states
without the species and wetlands. One participkat moted that transportation agencies are
doing fewer new capacity projects. The projectsaegorically excluded from NEPA so
there is little reason for a transportation agetucparticipate in the REF work because the
projects have little cumulative effect.

6.4.1 Data, Tools, Scientific Information, and Decision S upport

80

Advances in remote sensing, species and habitaniokies improve information on
population distributions and new decision suppodis support the Eco-Logical approach
and improve conservation outcomes. Landscape soaleproject specific scale data are
different but this hierarchy can be flattened noweg greater computing power and
modeling methods. The new information and toolsracge accessible and usable by non-
specialists allowing agencies to share data, tants analysis. A wish was expressed for a
database of potential mitigation and restoratiarjguts that could meet multiple federal and
state requirements and the goals of non-governerdities

Data needs and opportunities were raised in sortel.d€he participants repeatedly noted

the need for improved geo-spatially explicit datase digital form that capture historic, as

well as current, information. Data set developmma#ds should be prioritized for investment.
The data needs to be collected and maintainedotada ready access for multiple users and
applications and to incorporate data from all Isvahd projects. This will require data for

multiple functions, not just transportation.

The data needs to be “live” in order to allow ustergreate their own data mash ups. This
data is needed to populate decision support sysli&mshe USFWS IPac program. Tools

need to be developed to use the data in implengethi@ Framework and the tools should
have a common interface. There needs to be a prifoading source for gathering and

managing these regional, state and nationwidestdsa

Participants confirmed what we found in our reseaMost DOTs and MPOs do not have
protocols for data collection and management aag tto not require consultants to integrate
data they collect into an accessible central syskman integrated planning system to work,
consistent protocols are needed describing what ¢éymata is to be collected, how data will
be evaluated and what data should be retained amaged. The overall system must be
designed to assure that
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data are updated regularly because natural evérgs disease, flood, climate change) and
development can alter resources of concern. It Esoires a long- term commitment to
gathering, managing, and sharing data.

6.4.2 Crediting and Advance Mitigation

There are challenges with crediting that the Fraomkwcannot address such as market
development, double dipping and the sophisticatpeérations and management and
accounting systems needed to assure a market mdetiesults. Resource agency staffs are
often leery of crediting and concerned that mitmatdone for one project not count for

another. There is a tendency for regulatory agsranel transportation agencies both to focus
only on the project site.

In terms of both crediting and advance mitigatiowtrics from the planning process need to
carry through to project delivery and monitoring. the planning level, transportation and
resource agencies need to think about whetherigie project for the context is being
proposed. Participants also noted that for all miltagp and projects, there is a ‘sweet spot’
when money for the transportation project are atédl at the same time the mitigation or
conservation opportunity exists. Mitigation is liketo be more effective for long-term
conservation and advance mitigation is more likielyoccur when funds line up with
opportunity in this way.

Participants emphasized that buying land and daimgtigation or conservation project is not
enough. Long term land management is essentiaddora that the environmental outcomes
are both achieved and maintained.

6.5 IMPLEMENTATION ACTIVITIES

Specific recommendations were made to the TRB entbdmplement the results of the C06
research projects.

October 2010

Share the research results with key public officials. Engage ASHTO regarding
streamlining project delivery and groups like ECOS (Environmental Council of
the States), AFWA, WGA and NGA.

Document the benefits of the approach—sell it. The documentation should
include the business case (return on investment of time and money) and

address time savings (especially if they made it possible to reallocate agency
resources), cost savings, triple bottom line co-benefits and quality of life
benefits, and improved conservation outcomes. Examples of success should be
included. Opportunities for streamlining processes or programs should be
demonstrated.

Require it. One participant suggested requiring it in legislation.

Fund more pilot projects. More pilot projects are needed to illustrate how to
implement the approach, including regional forums for engaging local, state and
federal agencies.

Interagency training. Regional seminars and interagency training is needed in
order to implement the approach, beyond the Eco-logical grants and customary
technology transfer. Interagency training is especially useful if it is related to
specific projects or permits so that it can be used as a demonstration.
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* Guidebook and website. Prepare a guide like the FHWA Roadside Restoration
Guide with chapters for each step and examples and provide an accessible and
searchable website.
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{. CHAPTER 7: CONCLUSIONS

The Framework developed by the CO06 project showdlp hransportation agencies and
resource agencies work together during long-randgenning to identify strategic
transportation program needs, their potential emwirental impacts and conservation
opportunities. The CEAA process provides technigatlance to transportation and natural
resource practitioners—helping them bring the rigigiertise, data, methods, and tools to the
right stage of the transportation planning andegumbflelivery decision making process. The
result is better environmental outcomes throughueced impacts, identification of high
quality mitigation and enhancement opportunitiead aaccelerated permitting through
proactive inclusion of resource considerationsyeiarthe transportation planning process.

The major outputs of the CEAA are:
1. Unified map of transportation, land use, conservation, and restoration priorities.

2. Maps of each potential transportation scenario that shows an assessment of
direct and cumulative effects at a landscape level with supporting data.

3. Identification of affected resources and the quantification of the cumulative
effects for each transportation scenario being considered.

4. ldentification and evaluation of potential mitigation and enhancement areas
within a region.

Within the overall Framework and the CEAA processo strategies are critical. First,
transportation planners and project managers ndgsesas regulatory requirements, ideally as
early in the transportation planning and developgnmocess as possible. Based on our
research, we believe that, particularly for wetlrmhd endangered species, regulatory
conflicts and delays largely result from transpiiota planners and regulators having
insufficient, incomplete, or poor quality data. Téeare two critical requirements for
improved outcomes: 1) to provide tools planners gae to identify potential impacts to
regulated resources very early in the planning ggse-allowing them to avoid or minimize
these impacts as much as possible; and 2) to asirany mitigation that must occur due to
unavoidable impacts provides effective, measurabled high quality environmental
outcomes for the impacted resources.

Second, environmental accounting strategies can be used to reach agreement with
regulatory agencies on project impacts and mitigation requirements. In the Framework
and CEAA process, we focused on linking and correlating environmental measurements
at a landscape scale with measurement of similar resource issues at a site level. This
allows transportation planners to broadly understand and plan around a resource at a
regional scale— identifying goals and desired outcomes for that resource. It also allows
specific outcomes for that resource to be measured at a site level in a manner that
meaningfully addressed the increment of change associated with a project’s effect on
the resource. Linking measurement scales maintains continuity between early
transportation planning and project specific planning, improves regional goal setting
and tracking of the effect of specific projects on the progress towards those goals,
provides a framework for understanding and presenting cumulative effects analyses,
and improves understanding of the opportunity/need for using programmatic
approaches and an improved ability to develop them.

There are challenges to implementing the Framewlskwith most innovations requiring
broad partnerships, the key challenges to adopgad to be institutional, political, and
financial rather than technical. One of the biggdsthese institutional challenges is getting
transportation and resource agencies to agree onmithconvene and lead the REF process
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and on-going maintenance and updating of data. Aieve the technical and scientific
limitations and challenges of the CEAA can be owere, as discussed above. Many of the
technical challenges and limitations of the pasvehd&een overcome with improved
computing power and creation of decision suppafstto automate a considerable amount of
the CEAA process. The remaining technical challengee: 1) creating robust analyses
understandable to decision makers and stakehold®rsintegrating and maintaining
information from distributed sources; 2) integrgtislynamic processes and information; and
4) developing methods for low capacity agenciaessethe process.

Addressing data distribution infrastructure neeald how the data can best be incorporated
into the Framework has yet to be done. One of oafsgis to assure internal data sharing of
newly developed models within the natural heritagewvork and the regulatory agencies and
to assure that the models provide regulatory cggtaA remaining goal is to assure protocols
and software exists to allow programs to provideirttdata through web services to
transportation agencies and other partners. Thantalge to providing data through web
services is that the primary data manager is @eicially and automatically publishing their
data for web sites to harvest. Data security caouiiein, but applications using web services
receive constantly updated data.

The pilot tests were essential in demonstratingpteetical value of utilizing the CEAA
process to streamline and improve decision makntransportation planning and project
development. We found that the most significantngles in outcomes from the original
project or planning outcomes were in the areas itifyation site selection, evaluation of
multiple corridors, and/or development of transatioh plans. The pilot test results lead to
the selection of mitigation sites with more ecobadi benefits, and more accurate and
comprehensive scenario assessments that identiediors with the least number of direct
and cumulative impacts.

The usefulness of the CEAA for planning and project development depends on the
accuracy and resolution of available data. But a relatively modest investment in process
changes and data development upfront would create more accurate ‘sign posts’ early on
in the decision making processes of potential impacts and mitigation opportunities,
vastly improving planning, corridor evaluation, and consideration of mitigation
opportunities. Decisions have more credibility because the CEAA process ensures the
use of a more standardized, scientifically-based, peer-reviewed process that utilizes the
best available suite of methods, data and tools. Better data management practices would
contribute to better application of data collected during transportation alternative
assessments for future decision making not only by transportation agencies but by
natural resource agencies as well

The CEAA approach would likely save time and resources by reducing impacts and
therefore mitigation requirements, as well as supporting more targeted field studies for
assessment of alternatives, although we were unable to evaluate the extent of these
savings in our research.

Implement the results of our research will requadditional effort. Integration into the
TCAPPs website is underway, which should make tHeAAL process accessible to
transportation and resource agency staffs. To beesgful, however, the research results
should be shared with key agency leadership, alitly supporting documentation of the
business case for adopting the Framework. Additipitat projects, such as those that will
be undertaken under Project C21, are needed &irdbe how the approach can be used in
different settings, with different data availalyiliRegional seminars and interagency training
are also needed.
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