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Chapter 1
Introduction to Volume 2

1.1 Overview of Volumes 1 and 2

This document is the second in a two-volume series addressing wetlands in Washington
and their protection and management. The first volume, Freshwater Wetlands in
Washington State - Volume 1: A Synthesis of the Science (Sheldon et al. 2005), is a
synthesis of the most current science and was released in draft form to the public in the
fall of 2003. The comments from reviewers of the draft were used to revise the document
and create the final version. All of the comments received on Volume 1 and the author’s
responses to them, as well as a 10-page summary of the significant comments, are posted
on the project’s web page: http://www.ecy.wa.gov/programs/sea/bas_wetlands.

Volume 1 synthesized the literature regarding:
e Freshwater wetlands in Washington and how they function

e The effects of human activities on Washington’s freshwater wetlands and their
functions

e The tools used to protect and manage freshwater wetlands and their functions and
values

The key conclusions from Volume 1 are summarized in Chapter 3 in this document.

Volume 2 contains guidance primarily for local governments on protecting and managing
wetlands and their functions based on the synthesis of the science in Volume 1. Although
the primary audience is local governments, the information contained in this document
should be useful to anyone who has an interest in the protection and management of
wetlands in the state.

The key themes or messages in Volume 2 are as follows:

e By relying on a site-by-site approach to managing wetlands, we are failing to
effectively protect them

e To effectively protect wetlands and their functions, we must understand and
manage their interaction with the environmental factors that control wetland
functions

¢ To understand and manage these environmental factors and wetland functions,
information generated through landscape analysis is needed
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e Landscape analysis should be one step in a four-step framework that should be
used in developing a diversified program to protect and manage wetlands and
their functions; the four-step framework should include analyzing the landscape,
prescribing solutions, taking actions, and monitoring results and applying
adaptive management

e Protection and management measures developed and implemented in steps two
and three of the four-step framework (prescribing solutions and taking action)
should incorporate a full range of components including:

— Policies and plans such as landscape-based plans (such as Green
Infrastructure), comprehensive plans, subarea plans, etc.

— Regulations such as critical areas ordinances, clearing and grading ordinances,
ete.

— Non-regulatory activities such as incentives that encourage conservation,
restoration, and preservation through voluntary efforts

1.2  Purpose and Goals of Volume 2

Both Volumes 1 and 2 were written to assist local governments in complying with
requirements in the Growth Management Act (GMA) to include the best available
science when adopting development regulations to designate and protect critical arcas,
including wetlands. The GMA requires that local governments protect wetland functions
and values, and evaluate and include relevant scientific information when determining
what policies, plans, and regulations are needed. (See Chapter 2 for a discussion of the
relevant mandates in the Growth Management Act.)

This is a challenging task and one that some cities and counties are poorly equipped to
undertake. Many local governments have asked the state departments of Ecology and
Fish and Wildlife to assist them by synthesizing the science (Volume 1) and providing
general guidance as well as specific recommendations for protecting wetlands based on
the science (Volume 2). (See Section 1.4 on how Volume 2 was developed.)

The guidance presented in Volume 2 is advisory only. Local governments are not
required to use this guidance. The guidance in and of itself is not “best available
science.” Rather, it represents the recommendations of the departments of Ecology
and Fish and Wildlife as to how a local government could include the best available
science in policies, plans, and regulations to protect wetlands.
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Volume 2 was also written to address the fact that wetlands continue to be lost and
degraded through human activities in spite of the adoption of “no net loss” policies at
local, state, and federal levels and an increased knowledge of the complex processes that
drive wetland functions. The results of the scientific research synthesized in Volume 1
are clear; We have not stopped the continued degradation of our wetlands and their
functions (Sheldon et al. 2005).

As concluded in Volume 1, wetland losses often result from a combination of impacts
from human activities that occur both within and outside individual wetlands. Changes
from human activities result in cumulative impacts across the landscape. Currently,
however, the majority of decisions about managing wetlands in Washington State fail to
consider environmental factors that control wetland functions or the consequences of
human actions that occur at a landscape scale; they are made on a case-by-case basis
related to specific projects.

The departments’ goals for Volume 2, therefore, are to help local governments:

o Include current scientific information in their decisions about the protection and
management of wetlands to meet the requirements of the GMA

e Incorporate a diversified, landscape-based approach to better protect wetlands and
their functions and values and to manage cumulative effects

Where possible, the authors of Volume 2 provide several options for protecting and
managing wetlands using landscape analysis, processes for planning, regulatory options,
as well as non-regulatory approaches. For example, three alternatives for buffer widths
are presented, one being a matrix using factors such as wetland rating, intensity of the
proposed, adjacent land use, wetland functions, and other characteristics. Such
approaches allow more flexibility.

In the future, it is hoped that:

e The protection and management of wetlands will be integrated with the
management of all environmental resources across the landscape

o Impacts to wetland functions and values from decisions about land uses will be
understood at the appropriate geographic scales

o Local jurisdictions will plan for future development in a proactive manner, so
impacts to the environmental factors that control functions are minimized before
they occur

s  When tradeoffs between conflicting values are made, the decision will be made
with a full understanding of the “true value” lost or gained

1.2.1 Implementing a More Comprehensive Approach

This volume presents a four-step framework that integrates scientific information about
the landscape (landscape analysis), planning approaches, and regulatory and non-
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regulatory actions at the different geographic scales at which natural resources should be
managed. It represents the ideal situation where a local government has adequate
resources and commitment to undertake this process. The available scientific information
makes clear that the most cffective way to protect wetland functions and values is to use a
comprehensive, landscape-based approach. Addressing only some of the
recommendations in this volume, therefore, increases the risk that wetland functions and
values will not be adequately protected. (See Chapter 10 for additional discussion of
characterizing the risk of proposed solutions for protecting and managing wetlands.)

The departments of Ecology and Fish and Wildlife understand that not all local
governments are currently in a position to implement the diversified, comprehensive
program described in Volume 2. The entire process is presented so users can understand
what information or tasks they are missing and to help understand the tradeoffs being
made and the risks taken.

The authors of Volume 2 also recognize that many jurisdictions will face a challenge in
updating their development regulations to meet the state GMA deadlines, even without
incorporating a landscape perspective at this time. In addition, transforming our
approach to managing wetlands from a site-specific focus to a view of the broader
landscape is a change of practice for local governments. It will most likely occur
incrementally as local governments collect and analyze landscape data and incorporate
that information into their various policies, plans, and regulatory and non-regulatory
activities. Local governments, therefore, should at a minimum adopt strong wetland
regulations until they can incorporate landscape-based plans, policies, and non-regulatory
elements.

Working with local governments on developing and using landscape analysis

This document provides ideas on how to analyze the landscape as well as references for
the various analyses that are available (see Chapter 5 and Appendix 5-B). One method
for landscape analysis that is described is a method currently being developed by
Ecology. It provides suggestions on how to analyze landscape information (such as
geology, soils, and water flow) for use in planning, developing protection measures, and
identifying wetlands for restoration and preservation.

Ecology’s method for landscape analysis is being improved as it is applied in different
jurisdictions. In addition, the methods are currently lacking an analysis of wildlife
habitat and corridors. This gap will be addressed in the near future as the departments of
Fish and Wildlife and Ecology work together to better include wildlife factors in the
analysis.

Ecology invites local governments to work with the agency to conduct landscape
analyses and use the information to develop more effective approaches to protecting and
managing the landscape and its wetlands. In this way, local governments can play an
important role in further developing this approach to landscape analysis.
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1.3 Scope of Volume 2

1.3.1 Non-GMA Protection of Wetlands is Not Addressed in
Volume 2

The regulations and management programs implemented by federal, state, and tribal
governments are not discussed in Volume 2. For example, the Clean Water Act
administered by the U.S. Army Corps of Engineers is not discussed. These laws are only
mentioned in relation to direct mandates to local governments. For example, the
definition of wetlands used by local governments is mandated in state statute (see
Chapter 8).

There is, however, a brief discussion of the Shoreline Management Act (SMA). In
Chapter 4, the SMA is mentioned in relation to the four-step framework recommended in
this volume for local wetland protection programs. The SMA guidelines include
requirements for the inventory and analysis of “ecosystem-wide processes” (landscape
processes). These requirements are consistent with the recommendations in Volume 2
for incorporating landscape analysis into local planning and protection efforts. The
reader is referred to the following web site more information on the SMA guidelines
(http://www.ecy.wa.gov/programs/sea/SMA/index.html).

1.3.2 Vegetated Tidal Wetlands are Addressed in Volume 2

The recommendations made in this document are not strictly limited to freshwater
wetlands. Vegetated tidal wetlands (a subset of all tidal wetlands including vegetated
wetlands in estuaries and coastal lagoons) are addressed specifically in the revised
wetland rating system for western Washington (Hruby 2004b) because they were
included in past versions of the rating system, even though the scientific information
about them was not summarized in Volume 1. The scientific information on which
recommendations for tidal wetlands were based is summarized in Appendices 8-E and F.

1.3.3 How Values are Addressed in Volume 2

As discussed in Volume 1, wetland functions are the things that wetlands “do.” Society,
however, does not necessarily attach “value” to all wetland functions. Value is usually
associated with goods and services that society recognizes. For example, trapping
sediments is a wetland function that improves water quality, and this is often valued by
society. Not all of the environmental factors that control wetland functions or the
functions themselves, however, are recognized or valued.

Sometimes what is valued is not what a wetland does but some other aspect of the
wetland ecosystem that is considered important socially. For example, “recreation” is
valued by society and is often called a function even though it is not something a wetland
“does.” Other aspects of the wetland ecosystem that are valued and have been called
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functions include “education” and “aesthetic quality.” These values are sometimes
referred to as social functions to separate them from functions based on environmental
factors.

The social functions cannot be assessed or rated using the same methods used to assess
functions based on environmental factors. Valuing social functions requires methods
based on economic, sociologic, and psychological tools, rather than on ecology and other
environmental sciences. Therefore the literature on social functions was not synthesized
in Volume 1.

The values of a community are an important consideration when developing the plans
and polices of local governments. Values in this context are opinions held by
communities in regard to what is important to them. For example, a community (urban
or rural) might value one wetland function more than another. Water quality
improvement might be more valued than flood control in an area with water quality
problems if that community is not in an area prone to flooding. In addition, a community
might value certain amenities in their neighborhoods or rural areas above others. For
example, a neighborhood might value keeping the maximum amount of vegetated area
through clustered development as opposed to scattered development that results in
fragmented islands of vegetation. The need to identify and consider these values is
discussed in Chapters 6 and 7. The landscape analysis discussed in Chapter 5 provides
important information needed when making decisions about a community’s values as
well as what communities, and their wetlands, will be like in the future.

1.4  Developing Volume 2

Production of this document and Volume 1 was funded through a grant from the U.S.
Environmental Protection Agency. Attendees of two focus groups provided early
direction for the volumes. Meetings of focus groups were held in Olympia and Moses
Lake in early 2002 to solicit ideas for the scope and objectives of the project. This
information was used to guide the development of both volumes. These focus groups
were attended by over 60 individuals, primarily representatives from local governments
and consulting firms.

Both volumes were developed by a team (called the Core Team). Membership of the
Core Team changed somewhat with the initiation of Volume 2. The Core team for
Volume 2 consisted of staff from the departments of Ecology, Fish and Wildlife, and
Community, Trade and Economic Development; Sheldon & Associates; and 2N
Publications (the contract editor for the draft). A list of the members of the Core Team
for Volume 2 is provided in Appendix 1-A. Several members of the Core Team wrote the
various sections, chapters, and appendices of Volume 2.

The Core Team developed the guidance in conjunction with a team of local government
staff: a Local Government Wetlands Advisory Team (LGWAT). The LGWAT members
are also listed in Appendix 1-A. The LGWAT convened in December 2003 to provide
ongoing input and guidance during the development of this volume. The team met
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several times to review and respond to draft concepts and materials developed by the
Core Team. Additionally, meetings were held with representatives from the business and
environmental communities to solicit their ideas and comments on concepts and early
draft documents (see Appendix 1-B).

The draft of Volume 2 was distributed for review during a four-week period to solicit
comments. It was provided to all those who requested a hard copy, or a CD, or who
downloaded it from the project’s web page. Prior to the completion of the draft, a
newsletter was sent to the project’s mailing list of over 1,200 recipients, informing them
of the review period. They were requested to inform Ecology if they wanted to review
the draft and in what form they wanted to receive it. The Core Team requested that
reviewers critique the general guidance as well as specific recommendations or additions.
Comments regarding organization and ease of reading were also welcomed.

Seven reviewers provided comments (see Appendix 1-B) which were reviewed by the
authors and were compiled in a separate document along with the author’s responses to
the comments. All four documents (responses to comments on the draft of Volume 1, the
final version of Volume 1, responses to comments on the draft of Volume 2, and the final
version of Volume 2) are posted on the project’s web page and can be obtained as a CD
or paper copy (http://www.ecy.wa.gov/programs/sea/bas_wetlands).

1.5  How Volume 2 is Organized

Volume 2 is organized into 12 chapters plus references, a glossary, and appendices. The
first three chapters in this document explain the purpose, legal basis, and basic scientific
foundation for the recommendations that follow. Chapter 4 outlines a suggested
framework (divided in to four steps) which local governments can use to develop a
diversified program to protect and manage wetlands. The remaining chapters, Chapters
5-12, describe the four steps and the primary components of a wetland protection
program. The chapters include discussions of analyzing the landscape, landscape-based
plans, comprehensive plans, regulatory and non-regulatory tools, characterizing the risk
of wetland protection, implementing components of a protection program, and
monitoring and adaptive management. Methods for analyzing landscapes and wetlands,
recommended language for an ordinance, and various supporting information are
provided in the appendices.

1.6 How to Use Volume 2

Local governments are encouraged to read and understand the entire document before
determining how they want to protect wetland functions and values. This document is
not intended to be a scientific treatise and, in general, references to specific scientific
literature are limited. While Chapter 3 provides an overview of the scientific basis for the
recommendations in this document, the more detailed, peer-reviewed and referenced
information on wetland science is contained in Volume 1. We highly recommend
reading Volume 1 as well, especially key points and conclusions.
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As noted above, many of the recommendations in this document cannot be tied to a
specific scientific article and cannot be cited as such (or the list of citations would be
extremely long and cumbersome). Citations are provided only when a specific
recommendation was also made within the scientific literature. Additional literature
sources are cited in Chapters 6, 7, 9 and elsewhere in various parts of Volume 2. Many
of these are more oriented towards policy and are not strictly scientific in nature. They
were not, therefore, included in the synthesis of the science in Volume 1. Lastly,
references are provided in various appendices. These are not necessarily included in the
list of cited references but are at the end of the individual appendix in which they are
mentioned.

In Volume 2, measurements are given in English Customary instead of metrics, whereas
in Volume 1 both metric and standard are provided. For example, buffer widths are listed
in feet only, not feet and meters. This was chosen because most local governments use
English Customary measurements in their plans and regulations.

As mentioned previously, the guidance provided in Volume 2 is advisory only. The
Growth Management Act does not require that local governments adopt the
protection measures recommended in this document. Local governments are free to
use or adapt the four-step framework and the options and recommendations
presented here or develop entirely different approaches to protecting wetlands to fit
their particular circumstances.

1.7  Using Science to Protect and Manage Wetlands

We recognize that it is challenging for local governments to include the best available
science in developing or updating measures to protect and manage wetlands. In the
following sections we discuss several topics relevant to this challenge. The topics
include ecological principles to use when considering options for protecting and
managing wetlands, some reasons why including the science can be challenging, and
understanding the risks of the decisions made.

“To be effective, the nation’s wetlands protection and management programs must
anticipate rather than react. They should focus on future, not the present or the past; on
effectively protecting the remaining resources and actively restoring or creating
additional wetlands. They should anticipate needs and problems on the basis of rigorous
analyses of regional resources, trends, stresses, and values. They should consider the
whole, not just the individual parts.”

The Conservation Foundation, Protecting America’s Wetlands: An Action Agenda. The
Final Report of the National Wetlands Policy Forum (1988).
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1.7.1

Ecological Principles to Consider

The Ecological Society of America has taken a lead in compiling and explaining
scientific principles on managing natural resources, such as wetlands (Dale et al. 2000).
The ecologist’s goal is to ensure that future decisions include the best scientific
information available. The principles illustrate the need to take a more holistic,
landscape approach to managing our natural resources. The principles and their
implications in environmental decision making are briefly summarized in Table 1-1.

Table 1-1. Ecological principles and their implications in making decisions about
land use (adapted from Dale et al. 2000 to focus on wetlands rather than land use in

general).

Ecological Principle

Implication for Managing Land Use in and Around Wetlands

The type, intensity, and
duration of disturbances are the
major factors shaping
populations and the ecosystem
as a whole. Disturbances can
occur at many different spatial
and temporal scales.

Changes in land use that cause new disturbances are likely to cause
changes in animal and plant populations and the functions of a wetland.
We need to manage disturbances at the scale at which they occur, For
example, the eutrophication of a wetland may be a result of disturbances
throughout its watershed and this problem cannot be managed only
within the wetland itself, Also, it is not possible to target a specific
“end point” when creating or restoring wetlands because changes are
continuous.

Ecological processes operate at
many time scales, and
ecosystems change through
time.

The current state of a wetland is in part a consequence of historical
conditions. Therefore, historical information may be needed to
understand how a wetland will respond to disturbance. Managing
wetlands to protect their valuable functions requires us to consider how
ecological processes change through time both with and without the
influence of human activities.

Some species have key, broad-
scale effects on the ecosystem
(keystone species).

The removal of keystone species can radically change the functions in a
wetland and spread well beyond the boundaries of the wetland. Because
the effects of keystone species are complicated and not fully
understood, we cannot predict the effects on the ecosystem of changes
in their numbers or distribution. For example, removing beavers from a
river system has significant impacts on the biological diversity and
flooding patterns of the entire watershed.

Local conditions strongly affect
environmental functions at a
site.

The position of a wetland in the landscape defines the functions it
performs. Wetlands in a specific landscape position may perform only
certain functions and at specific rates. We need to understand these
local conditions when creating, restoring or enhancing wetlands so we
do not “plan” for functions that the landscape will not support. For
example, wetlands on slopes do not pond water. Creating a ponded
wetland on a slope is not compatible with the position in the landscape,
and maintaining this wetland will require constant management of the
dikes and the outflow structure.

The size, shape, and location of
different types of uplands
around a wetland influence its
functions.

An understanding of the surrounding landscape is needed to understand
the implications of decisions made about an individual wetland.
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The Ecological Society of America has also proposed guidelines for managers to use in
considering the ecological impacts of their decisions about land use (including wetlands)
(Dale et al. 2000). These guidelines, listed below, can be considered a checklist of
factors to consider when making decisions about protecting or managing wetlands:

e Examine the impacts of local decisions in a regional (or landscape) context
e Plan for long-term change and unexpected events

e Preserve rare landscape elements, critical habitats, and associated species

o Avoid land uses that deplete natural resources over a broad area

e Retain large contiguous or connected areas that contain critical habitats

e Minimize the introduction and spread of non-native species

¢ Avoid or compensate for the effects of development on ecological processes

e Implement land use and land management practices that are compatible with the
natural potential of the area

1.7.2  Interpreting the Science

Decisions by hearings boards and the courts have made clear that the requirement to
“include the best available science in developing policies and development regulations to
protect the functions and values of critical areas” is a substantive requirement, not merely
a procedural one. (A review of hearings board and court cases that summarizes the key
findings related to best available science, prepared by staff from the Department of
Community, Trade and Economic Development and the state Attorney General’s office,
is presented in Chapter 2.)

However, incorporating scientific information in policies, plans, and regulations is
challenging. The science of projecting how future land uses influence aquatic resources,
such as wetlands, is still in its infancy (Nilsson et al. 2003). Planners using the scientific
information available should not expect to be able to employ detailed methods that
provide quantitative assessments of impacts from future development. Using existing
data and tools, the ecological forecasts are largely qualitative in nature and essentially
based on expert knowledge and correlations (Nilsson et al. 2003). Thus, the results of
applying scientific principles are presented in terms of a “high,” “moderate,” or “low”
risk to natural resources rather than a quantitative estimate of impacts (e.g., the number of
amphibian species will be reduced by 50% if the county permits the filling of 10% of the
remaining wetlands).

In fact, one of the greatest difficulties in applying scientific information in land-use
planning and management is that the “science” doesn’t provide specific answers for each
circumstance that arises. The scientific information available rarely supplies us with
exact or precise solutions for local circumstances. For example, some experiments that
could be used to estimate the loss of amphibian species may not be applicable outside the
immediate geographic area where the experiments were performed.
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Furthermore, the scientists who reviewed the literature for Volume 1 found few studies
that actually documented the effectiveness of specific protection measures (see Chapters
5 and 6 in Volume 1). Rather, most studies discuss the impacts of human activities on
wetlands in general. The results are presented as correlations. For example, a decline in
amphibian species in the Stockholm Sweden area has been correlated with the amount of
developed land in the immediate vicinity of wetlands (Lofvenhaft 2002). This type of
study does not demonstrate a true cause-and-effect relationship. There is no experimental
proof that the decline is caused by the change in land use. Many impacts of human
activities are not well understood and can only be hypothesized based on correlations.

As a result, recommendations based on scientific information are, to a large degree, based
on hypotheses that extrapolate and synthesize all the information collected. Many of the
recommendations in this document represent the collective interpretations by the authors
(as reviewed by the Department of Fish and Wildlife) of the findings of the scientific
literature synthesized in Volume 1 and how it pertains specifically to Washington or
specific geographic regions within the state.

For example, the recommendation that a 200-foot buffer will adequately protect the
wildlife habitat functions of high-functioning wetlands in eastern Washington is not
based on one specific scientific study. Rather, it represents a synthesis of many studies
(see Chapter 5 in Volume 1). These studies show that different species need different
widths of buffers that range from 100 feet to more than 600 feet. Furthermore, very few
studies have focused specifically on the needs of wildlife in wetlands of eastern
Washington. Therefore, to provide general guidance, the authors were forced to make an
informed decision on the size of buffer needed to protect wildlife in the wetlands of
eastern Washington. In the absence of information about the species actually using a
wetland, it was judged that a 200-foot buffer would adequately protect wildlife in
wetlands that provide good habitat and are well connected in the landscape with a
moderate risk that the protection standard will result in some degradation or loss of
function. A local jurisdiction that wants to take a low-risk approach would increase the
buffer widths above what is recommended in this volume.

1.8  Science and Risk Management

One of the major recommendations made in Volume 2 is that local jurisdictions should
understand the risk to the wetland resource resulting from their decisions. The
uncertainties of translating the science to specific protection measures, described above,
is one of the reasons that local governments need to assess the risks. Using buffers again
as an example, one might ask: How wide a buffer is enough to protect wetland
Junctions? The science does not say that a 100-foot buffer will protect a certain kind of
wetland, whereas a 95-foot buffer will not, Instead, scientific information on buffers
clearly states that buffers are important, that they perform many functions that are critical
to maintaining wetland functions, and that a wide range of buffer widths provides a
variety of benefits depending on a number of factors.
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Therefore, answering the critical question How wide a buffer is enough? is largely an
exercise in assessing the science and deciding how much risk is acceptable. A regulation
that sets a 300-foot buffer around every wetland significantly reduces the risk to those
wetlands from human activities in the immediate vicinity of the wetland. That regulation
can be characterized as relatively “low risk.” On the other hand, a jurisdiction that
decides they will provide a 50-foot buffer for all wetlands would have to characterize
their action as “high risk” because a 50-foot buffer will not protect many wetland
functions.

In this document, risk is addressed by tailoring the degree of protection to several factors
that the scientific literature says are important. Continuing to use buffers as an example,
one option presented in Volume 2 provides different buffer widths depending on the type
of wetland and the functions it performs, as well as the type and intensity of adjacent land
use. The widths recommended in this volume were selected from the middle of the range
of buffers suggested in the literature: This, therefore, represents a moderate risk
approach to determining buffer widths.

“Characterizing the risk” of decisions is also an important tool for improving approaches
to wetland protection. Scientific data on the effectiveness of measures for protection can
be collected and used to monitor the success of wetland management. This information
then provides an objective basis on which to revise management approaches. (Risk
characterization is discussed in detail in Chapter 10, and Chapter 12 provides information
on monitoring and adaptive management.)

Many local governments will be inclined to rely largely on a regulatory approach to
protect wetlands, and will tend to skip over the guidance on using a landscape approach
as well as recommendations regarding landscape-based plans and non-regulatory tools.
However, we believe the key message from the scientific literature is that reliance upon a
strictly regulatory, permitting approach will fail to adequately protect wetland functions
and values. Decision-makers should, therefore, consider the entire context of wetland
protection and management when choosing the protections afforded to wetlands — from
reducing impacts to wetlands through planning and zoning based on landscape analysis to
using non-regulatory approaches such as stewardship incentives and restoration
programs.
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Chapter 2
The Growth Management Act and
Protection of Critical Areas

2.1 Introduction

This chapter provides background on the Washington State Growth Management Act
(GMA) and its directives to local governments to protect critical areas such as wetlands.
It also clarifies issues regarding the protection of critical areas and incorporation of best
available science into critical areas regulations.

As defined in Chapter 36.70A.030(5) Revised Code of Washington (RCW), “critical
areas” include: wetlands; areas with a critical recharging effect on aquifers used for
potable water; fish and wildlife habitat conservation areas; frequently flooded areas; and
geologically hazardous areas.

2.2 An Overview of the GMA

In 1990, the Washington State Legislature passed the GMA (RCW 36.70A) to guide local
jurisdictions in their decisions regarding land use. The GMA dictates that counties and
cities with certain characteristics must plan for future growth (RCW 36.70A.040). The
GMA (RCW 36.70A.020 and RCW 90.58.020) identifies 14 goals that are to be used by
local governments to “guide” the development of comprehensive plans and development
regulations, including critical areas ordinances, to meet its intent and requirements. The
goals consist of a range of actions, including concentrating urban development to reduce
sprawl, providing a range of affordable housing, ensuring that transportation
infrastructure is coordinated between jurisdictions, and assuring property rights.

In addition, the GMA includes goals that address maintaining the extraction of natural
resources, such as timber and mining, and agricultural land uses while avoiding
incompatible uses; providing for open space and recreation, including conserving fish and
wildlife habitats; and protecting the environment and the quality of life in the state.

Cities and counties have responded to these mandates by developing or updating their
comprehensive plans and development regulations.

The GMA requires jurisdictions to develop regulations that implement their
comprehensive plan provisions (RCW 36.70A.040). Comprehensive plans and
development regulations, including critical areas regulations, are subject to continuing
review and evaluation by the county or city that adopted them. In 2002, the Legislature
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amended the GMA to require counties and cities to take legislative action to review and,
if needed, revise their comprehensive land-use plans and regulations on a seven-year
cycle to ensure the plans and regulations comply with the requirements of GMA (RCW
36.70A.130). (The review cycle had previously been five years.)

The GMA also requires local jurisdictions to include the best available science in the
development of policies and development regulations used to both designate and protect
the functions and values of critical areas (RCW 36.70A.172). The Legislature considered
the requirement for best available science an important step toward regulatory reform and
timely permitting of projects.

The GMA contains a variety of provisions that are directly related to landscape-based
planning and developing regulations based on science. For example, there is a
requirement to identify open space corridors within and between urban growth areas
(RCW 36.70A.160). In addition, the GMA states that the corridors are to provide lands
that are “... useful for recreation, wildlife habitat, trails, and connection of critical areas
as defined in RCW 36.70A.030.” This provision relates to one of the key findings of the
synthesis of the science in Chapter 3 of Volume 1, which identifies habitat fragmentation
(elimination of habitat links between wetlands) as one of the significant, adverse effects
of urbanization on biodiversity. Other examples include provisions under the land use
element (RCW 36.70A.070(1)) which requires the “protection of the quality and quantity
of groundwater used for public water supplies” and, where applicable, the review of
“drainage, flooding, and storm water run-off in the area and nearby jurisdictions and
provide for guidance for corrective actions to mitigate or cleanse those discharges that
pollute waters of the state, including Puget Sound, or waters entering Puget Sound.”

In passing the GMA, the Legislature also required that local governments coordinate their
comprehensive plans with jurisdictions that share either common borders or regional
issues, to be consistent across political boundaries. Variations in zoning regulations,
density of housing, for example, as well as the infrastructure built for transportation,
water service, sewage, and other necessary public utilities, had been resulting in
inconsistent and incompatible uses and expectations across jurisdictional boundaries.

2.3 A Review of Hearings Board Cases and
Court Cases

The following sections present a review of court cases and Growth Management
Hearings Board cases prepared by Alan Copsey, Washington State Attorney General’s
Office, and Chris Parsons, Washington State Department of Community, Trade and
Economic Development. The text in these sections is from a memorandum (dated April
2004) to state agencies developed by Chris Parsons, summarizing Alan Copsey’s
information about GMA and critical areas protection. Minor edits have been made to the
formatting of this text, such as the addition of subheadings, and to punctuation to make it
consistent with the format of other chapters in this volume.
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2.3.1 Designating Critical Areas and Adopting Regulations
to Protect Them

The GMA recognizes that the first formal step required in implementing the GMA is the
designation and protection of critical areas. This is important for two reasons: 1) to
exclude critical areas from urban growth designations and impacts, and 2) to prevent
irreversible environmental harm while comprehensive plans and implementing
development regulations are prepared.

All three Growth Management Hearings Boards in Washington State (Central Puget
Sound, Eastern Washington, and Western Washington) have recognized and given effect
to the required priority of critical areas designation and protection.' The phrase given
effect to implies a legal review and decision conferring status. In an oft-quoted passage,
the Central Board explained:

It is significant that the Act required cities and counties to identify and conserve
resource lands and to identify and protect critical areas before the date that
IUGAs had to be adopted. This sequence illustrates a fundamental axiom of
growth management: “the land speaks first.” Only after a county’s agricultural,
Jorestry and mineral resource lands have been identified and actions taken to
conserve them, and its critical areas, including aquifers, are identified and
protected, is it then possible and appropriate to determine where, on the
remaining land, urban growth should be directed pursuant to RCW 36.704.110.*

RCW 36.70A.170(1) requires that all critical areas in all counties and cities must be
designated where appropriate. The GMA permits no exemptions, exclusions, or
limitations on applicability that would result in some critical areas not being designated.
The requirement to designate may be met by designating or mapping known critical areas
at the time the critical areas ordinance is adopted or by adopting a process to designate or
map critical areas as information becomes available.

RCW 36.70A.060(2) requires all counties and cities in Washington to adopt development
regulations to protect designated critical areas.” The Western Board has described
RCW 36.70A.060(2) as imposing a duty on local governments to adopt development

I See Bremerton v. Kitsap Cy., CPSGMHB No. 95-3-0039¢ (Final Decision & Order, Oct. 6, 1995);
Association to Protect Anderson Creek v. City of Bremerton, CPSGMHB No. 95-3-0053 (Final Decision &
Order, Dec. 26, 1995); City of Port Townsend v. Jefferson Cy., WWGMHB No. 94-2-0006 (Final Decision
& Order, Aug. 10, 1994); C.US.T.E.R. Ass’nv. Whatcom Cy., WWGMHB No. 96-2-0008 (Final Decision
& Order, Sept. 12, 1996); Knapp v. Spokane Cy., ENGMHB No. 97-1-0015¢ (Final Decision & Order,
Dec. 24, 1997).

2 Bremerton v. Kitsap Cy., CPSGMHB No. 95-3-0039¢ (Final Decision & Order, Oct. 6, 1995).
3 RCW 36.70A.060(2).
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regulations that protect critical areas; inherent in that duty is the requirement that the

regulation contain appropriate and specific criteria and standards to ensure protection.*

All designated critical areas must be protected but not all critical areas must be protected
in the same manner or to the same degree.” To “protect” critical areas means to maintain
their values and functions, this requires no net loss of critical areas values and functions.®
The required standard of protection should be to prevent adverse impacts or, at the very
minimum, to mitigate adverse impacts.’

While local governments have discretion to adopt critical areas regulations that may
result in local impacts upon some critical areas, or even the loss of some critical areas,
there must be no net loss of the structure, value, and functions of the natural systems
constituting the protected critical areas.® A county or city must provide a detailed and
reasoned justification for any designated critical area not protected.” All such decisions
and justilfoications must be based on a substantive consideration of the best available
science.

Development in critical areas is not absolutely prohibited under the GMA, so long as the
structure, functions, and values of the critical areas are protected. 1

* See Whatcom Envtl, Coun. v. Whatcom Cy., WWGMHB No. 95-2-0071 (Final Decision & Order, Dec.
20, 1995); Willapa Grays Harbor Oyster Growers Ass 'n v. Pacific Cy., WWGMHB No. 99-2-0019 (Final
Decision & Order, Oct. 28, 1999).

5 Tulalip Tribes of Wash. v. Snohomish Cy., CPSGMHB No. 96-3-0029 (Final Decision & Order, Jan. 8,
1997); Pilchuck Audubon Soc'’y v. Snohomish Cy., CPSGMHB No. 95-3-0047 (Final Decision & Order,
Dec. 6, 1995); Easy v. Spokane Cy., EWGMHB No. 96-1-0016 (Final Decision & Order, Apr. 10, 1997);
Confederated Tribes & Bands of the Yakama Indian Nation v. Yakima Cy., EWGMHB No. 94-1-0021
(Final Decision & Order, Mar. 10, 1995); Save Our Butte Save Our Basin Soc’y v. Chelan Cy., EWGMHB
No. 94-1-0015 (Final Decision & Order, Aug. 8, 1994); Clark Cy. Natural Res. Coun. v. Clark Cy.,
WWGMHB No. 92-2-0001 (Final Order, Nov. 10, 1992).

8 RCW 36.70A.172(1); WAC 365-195-825(2)(b); Tulalip Tribes of Wash. v. Snohomish Cy., CPSGMHB
No. 96-3-0029 (Final Decision & Order, Jan. 8, 1997); Pilchuck Audubon Soc’y v. Snohomish Cy.,
CPSGMHB No. 95-3-0047 (Final Decision & Order, Dec. 6, 1993).

7 Save Our Butte Save Our Basin Soc’y, ENGMHB No. 94-1-0015 (Compliance Hearing Order, Apr. 8,
1999, and Final Decision & Order, Aug. 8, 1994); English v. Bd. of Cy. Comm’rs of Columbia Cy.,
EWGMHB No. 93-1-0002 (Final Decision & Order, Nov. 12, 1993).

8 Tulalip Tribes of Wash. v. Snohomish Cy., CPSGMHB No. 96-3-0029 (Final Decision & Order, Jan. 8,
1997); Pilchuck Audubon Soc’y v. Snohomish Cy., CPSGMHB No. 95-3-0047 (Final Decision & Order,
Dec. 6, 1995). These decisions address wetlands and fish and wildlife habitat conservation areas, but their
rationale applies also to frequently flooded areas and critical aquifer recharge areas insofar as they are
protected for their ecological or hydrological function and value.

? Friends of Skagit Cy. v. Skagit Cy., WWGMHB No. 96-2-0025 (Final Decision & Order, Jan. 3, 1997);
Whatcom Envtl. Coun. v. Whatcom Cy., WWGMHB No. 95-2-0071 (Final Decision & Order, Dec. 20,
1995).

" RCW 36.70A.172(1); Honesty in Envtl. Analysis. & Legislation (HEAL) v. Cent. Puget Sound Growth
Mgmt, Hrgs. Bd., 96 Wn. App. 522 (1999).

" Knapp v. Spokane Cy., EWNGMHB No. 97-1-0015 (Final Decision & Order, Dec. 24, 1997); Association
to Protect Anderson Creek v. Kitsap Cy., CPSGMHB No. 95-3-0053 (Final Decision & Order, Dec. 26,
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The GMA does not categorically exempt pre-existing land uses from the requirement to
protect critical areas. A city or county may need to regulate pre-existing uses in order to
fulfill its statutory duty to “protect critical areas” under RCW 36.70A.060(2).”* Any
exemptions for pre-existing use must be limited and carefully crafted. 13

Some critical areas, such as wetlands and fish and wildlife habitat conservation areas,
may transcend the boundaries of individual parcels and jurisdictions, so that it is
necessary to address the protection of their structure, function, and values on a larger
scale (such as a watershed). '

2.3.2 Relationship of Critical Areas Regulations to Other
Land Uses

Critical areas regulations are to overlay all other land uses, including designated natural
resource lands and designated urban growth areas, and are to preclude land uses and
developments that are incompatible with the protection of critical areas.'> This overlay
requirement makes sense in the overall scheme of the GMA, under which all lands are
designated in one of three categories:

e Urban land (i.e., within a designated urban growth area)

o Natural resource land (i.e., designated as agricultural, forest, or mineral resource
land)

1995); Pilchuck Audubon Soc’y v. Snohomish Cy., CPSGMHB No. 95-3-0047 (Final Decision & Order,
Dec. 6, 1995).

12 protect the Peninsula’s Future v. Clallam Cy., WWGMHB No. 00-2-0008 (Final Decision & Order,
Dec. 19, 2000).

3 1d.; Friends of Skagit Cy. v. Skagit Cy., WWGMHB No. 96-2-0025 (Final Decision & Order, Jan. 3,
1997).

" Tulalip Tribes of Wash. v. Snohomish Cy., CPSGMHB No. 96-3-0029 (Final Decision & Order, Jan. 8,
1997).

5 WAC 365-190-020. Critical areas overlaying designated urban growth areas, see Advocates for
Responsible Dev. v. City of Shelton, CPSGMHB 98-2-0005 (Final Decision & Order, Aug. 10, 1998);
Litowitz v. City of Federal Way, CPSGMHB No. 96-3-0005 (Final Decision & Order, July 22, 1996);
Pilchuck Audubon Soc’y v. Snohomish Cy., CPSGMHB No. 95-3-0047 (Final Decision & Order, Dec. 6,
1995); Association of Rural Residents v. Kitsap Cy., CPSGMHB No. 93-3-0010 (Final Decision & Order,
June 3, 1994).Critical areas overlaying designated natural resource lands, see Protect the Peninsula’s
Future v. Clallam Cy., WWGMHB Nos. 00-2-0008/ 01-2-0020 (Compliance Order/Final Decision &
Order, Oct. 26, 2001); Mitchell v. Skagit Cy., WWGMHB No. 01-2-0004 (Final Decision & Order, Aug. 6,
2001); Saddle Mtn. Minerals v. City of Richland, EWGMHB No. 99-1-0005 (Order Finding Partial
Compliance, Apr. 18, 2001); Friends of Skagit Cy. v. Skagit Cy./Skagit Audubon Soc’y v. Skagit Cy.,
WWGMHB Nos. 96-2-0025/ 00-2-0033¢ (Compliance Hearing/Final Decision & Order, Aug, 9, 2000);
Saddle Mtn. Minerals v. Grant Cy., EWGMHB No. 99-1-0015 (Final Decision & Order, May 24, 2000);
Island Cy. Citizens” Growth Mgmt. Coalition, WWGMHB No. 98-2-0023 (Final Decision & Order, June 2,
1999); Friends of Skagit Cy. v. Skagit Cy., WWGMHB No. 96-2-0025 (Final Decision & Order, Jan, 3,
1997). Critical areas overlaying rural lands, see City of Anacortes v. Skagit Cy., WWGMHB No. 00-2-
0049c¢ (Final Decision & Order, Feb. 6, 2001).
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e Rural land (which may include limited areas of more intense rural development
and a variety of land uses)

These three designations have been called the “fundamental building blocks of land-use
planning under the GMA,;”*¢ other land-use designations and restrictions overlay these
three primary designations. As long as critical areas are protected, “other, non-critical
portions of land can be developed as appropriate under the applicable land-use
designation and zoning requirements.”’

2.3.3 Including Best Available Science in Critical Areas
Regulations

RCW 36.70A.172(1) requires all local governments to include the best available science
when adopting development regulations to designate and protect critical areas. In
addition, they “shall give special consideration to conservation or protection measures
necessary to preserve or enhance anadromous fisheries.” This language actually imposes
three inter-related requirements:

o The requirement to include the best available science when designating and
protecting critical areas

o The requirement to give special consideration to the preservation or enhancement
of anadromous fisheries

e The requirement to adopt development regulations that protect the functions and
values of critical areas

There are two reported appellate court decisions interpreting RCW 36.70A.172, focused
primarily on what it means to include the best available science.'® In the HEAL case, the
Court did not attempt to explain what constitutes best available science, although it
suggested in passing that the Board could not displace a local government’s judgment as
to which science in the record is the “best.”** On the other hand, the Court strongly
stated that a local government “cannot ignore the best available science in favor of the
science it prefers simply because the latter supports the decision it wants to make.”*’
This language suggests the Board in fact may review whether a local government has

16 See Forster Woods® Homeowners Ass 'n v. King Cy., CPSGMHB No. 01-3-0008 (Final Decision &
Order, Nov. 6,2001)

17 See Association to Protect Anderson Creek v. City of Bremerton, CPSGMHB No. 95-3-0053 (Final
Decision & Order, Dec. 26, 1995); Knapp v. Spokane Cy., EWGMHB No. 97-1-0015¢ (Final Decision &
Order, Dec. 24, 1997).

8 Honesty in Envtl. Analysis & Legislation (HEAL) v. Cent. Puget Sound Growth Mgmt. Hrgs. Bd., 96 Wn.
App. 522 (1999). Whidbey Environmental Action Network {[WEAN] v. Island County, _ Wn, App. __,
93 P.3d 885, 893 (2004)

¥ 14., 96 Wn. App. at 530.
2 Jd., 96 Wn. App. at 534,
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identified and relied on the best available science and remand to the local government to
achieve compliance with RCW 36.70A.172(1).

In the WEAN case (see footnote 18 on the previous page), the Central Board concluded
that some of the stream buffers in Island County that were adopted to protect fish and
wildlife habitat conservation areas were not supported by the scientific information in the
record before the County. The Court of Appeals affirmed, rejecting the County’s
argument that the Board must defer to the local government’s discretionary balancing of
the best available science with other factors. The Court explained that RCW
36.70A.172(1) requires the best available science to be included in the record and
considered substantively in the development of critical areas policies and regulations.?!
The Court briefly reviewed the science in the record and held that the Board’s
disapproval of the stream buffers was supported by sufficient evidence.

If a local government chooses to depart from best available science, then it is
recommended that the jurisdiction follow the criteria provided in Chapter 365-195-915
WAC for demonstrating that the best available science has been “included” in the
development of critical areas policies and regulations. The local government’s record
supporting adoption of those policies and regulations should include the following;:

¢ The specific policies and regulations adopted to protect the functions and values
of critical areas

e Copies of (or references to) the best available science used in the decision making

o The nonscientific information used as a basis for departing from science-based
recommendations

o The rationale supporting the local government’s reliance on the identified
nonscientific information

e Actions taken to address potential risks to the functions and values of the critical
areas the policies and regulations are intended to protect

Implicit in the rule is the presumption that the Growth Management Hearings Boards and
the courts review both the local government’s assessment of what constitutes the best
available science and the substantive relationship between the best available science and
the adopted critical areas regulations. Local governments must substantively consider the
best available science when adopting development regulations to designate or protect
critical areas. The adopted regulations must protect the functions and values of the
critical areas. If the local government determines this protection can be assured using an
approach different from that derived from the best available science, the local
government must demonstrate on the record how the alternative approach will protect the
functions and values of the critical areas.

2176 Wn.2d at 1222-23, citing Honesty in Environmental Analysis & Legislation (HEAL) v. Central Puget
Sound Growth Management Hearings Board, 96 Wn. App. 522, 532, 979 P.2d 864 (1999).
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2.3.4  Protecting the Functions and Values of Critical Areas

Local governments must adopt development regulations that protect the functions and
values of critical areas. This reference to functions and values has been interpreted to
mean the functions and values of the resources of which a given critical area is a part.
Accordingly, while a local government is not prohibited from allowing localized impacts
on some critical areas, or even the loss of some critical areas, it may not allow a net loss
of the functions and values of the resources including the impacted or lost critical areas.
Moreover, any loss or adverse impact should be allowed only for good cause and
evaluated using the best available science.

The Central Board has explained that RCW 36.70A.172(1), read together with

RCW 36.70A.060 and RCW 36.70A.020(8), requires local governments to protect
critical areas, maintain and enhance anadromous fisheries, and conserve fish and wildlife
habitat.”> RCW 36.70A.172(1) thus conveys a legislative intent to protect the functions
and values of critical areas, recognizing that wetlands and fish and wildlife habitat
conservation areas, in particular, are interrelated ecosystems important to the preservation
and enhancement of anadromous fisheries:

[T]he Act’s requirement to protect critical areas, particularly wetlands and fish
and wildlife habitat conservation areas, means that the values and functions of
such ecosystems must be maintained. While local governments have the
discretion to adopt development regulations that may result in localized impacts
upon, or even the loss of, some critical areas, such flexibility must be wielded
sparingly and carefully for good cause, and in no case result in a net loss of the
value and functions of such ecosystems within a watershed or other functional
catchment area.”

2 Tulalip Tribes of Wash. v. Snohomish Cy., CPSGMHB No. 96-3-0029 (Order on Motions, Oct. 6, 1996).

Brd
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Chapter 3
Key Conclusions from Volume 1

3.1 Introduction

This chapter briefly summarizes the information and conclusions presented in Volume 1
of this two-volume document. The first section highlights the major conclusions from the
scientific literature that relate to protecting and managing wetlands. The subsequent
sections summarize the findings of Chapters 2 through 7 of Volume 1.

Please note that this is intended to be a brief overview of Volume 1. More detailed lists
of key points and discussions of conclusions are provided at the end of major sections in
each chapter of Volume 1.

3.2  Major Conclusions About Our Current Efforts
to Protect Wetlands

In spite of wetland regulatory programs at federal, state, and local levels, the data show
that impacts to wetlands continue. The existing scientific information points to the fact
that we have not achieved the federal and the state of Washington goal of “no net loss of
wetland functions or area.” From 1986 to 1997, the estimated annual loss of wetlands
nationwide continued to be about 58,500 acres per year. On a positive note, this was
about a quarter of the rate of previous losses (National Research Council 2001). Such
losses of wetlands have also been documented for the Pacific Northwest (see Chapter 7 in
Volume 1).

The review of the information on how we manage wetlands points to several reasons why
losses continue. These include:

o (Case-by-case permitting under current regulations does not meet the goal of “no
net loss” (National Research Council 2001). The majority of decisions
concerning wetlands in Washington State and the nation are based on case-by-
case actions related to specific projects, without any opportunity to consider the
broader landscape, the environmental factors that control wetland functions, or
consequences. This pattern is a result of the current structure of programs at
local, state, and federal regulatory agencies. The results of the research on case-
by-case permitting processes are clear: There are consistent wetland losses
regionally and statewide. These impacts are often the result of cumulative and
synergistic impacts across the landscape.

o The functions performed by wetlands can be affected by actions taken in other
parts of the watershed (see Chapter 2 in Volume 1).
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¢ Decisions made without an understanding of how a wetland is affected by and can
affect its watershed often result in actions that do not adequately protect functions
of wetlands. Since the case-by-case approach has not worked to ensure that there
is “no net loss” of wetland area and functions for over 20 years, it can be assumed
that wetlands and their functions will be adequately protected to meet this goal
only if protection and management occur at a larger geographic scale. The
National Research Council (2001) concludes that “a watershed approach would
improve permit decision-making.”

3.3 Wetlands in Washington and How They
Function (Chapter 2 of Volume 1)

3.3.1 Types of Wetland Functions and How They Are
Controlled

Chapter 2 of Volume 1 discusses the functions of wetlands, which are things that
wetlands “do.” Wetland functions are generally grouped into three broad categories:

e Biogeochemical functions, which are related to trapping and transforming
chemicals and include functions that improve water quality in the watershed

e Hydrologic functions, which are related to maintaining the water regime in a
watershed and include such functions as reducing flooding

o Food web and habitat functions

The functions that wetlands perform are controlled by environmental factors that occur in
the broader landscape as well as within the wetland. The primary factors that control
wetland functions are climate, geomorphology, the source of water, and the movement of
water. These factors affect wetland functions directly or through a series of secondary
factors including nutrients, salts, toxic contaminants, soils, temperature, and the
connections between different ecosystems.

The most important environmental factors that control wetland functions at an individual
site may occur outside the boundary of the wetland. For example, riverine wetlands are
affected to a great degree by processes operating at the scale of the entire watershed of
the river. In contrast, depressional wetlands often are subject to processes that occur
primarily within the basin that contributes surface or groundwater to the wetland. Thus,
the environmental factors that control the structure and functions of a wetland occur at
both the landscape scale (in the watershed where the wetland is located and beyond) as
well as at the site scale (within and near the wetland).

Information about the factors that control functions at the landscape scale is still
evolving. Ongoing research is continually strengthening our understanding of these
factors.
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An understanding of wetland functions for the purposes of protecting and managing them
will require knowledge of how the major controls of functions change or are affected by
humans at different geographic scales. We need to understand how climate, topography,
and the movement of water, nutrients, sediment, etc. are affected by human activities in
the larger landscape as well as within and in the immediate vicinity of the wetland.
Environmental disturbances caused by human activities and their affects on the functions
of wetlands are summarized in Sections 3.3 and 3.4 below.

3.3.2 Classification of Wetlands in Washington as a Key to

Understanding Their Functions

The diverse areas of Washington State support many kinds of wetlands that vary in
functions. For example, vernal pools on the scablands differ greatly from the floodplain
marshes along the Snoqualmie River, and wetlands that formed in the potholes created by
glaciers have different functions from those found along the shores of salt lakes in the
Grand Coulee.

Scientists have divided wetlands in Washington into different groups based on their
functions (see Table 3-1). The environmental factors of geomorphology, the source of
water, and the movement of water are the basic characteristics used to divide wetlands
into these groups.

Table 3-1. Subclasses and families of wetlands in different regions of Washington
State. (Hruby et al. 1999, 2000)

Subclasses and Families by Region
Class Lowlands of Lowlands of Columbia Basin Montane
Western WA Eastern WA (East and West)
Riverine Impounding ND ND ND
Flow-through
Depressional [Outflow Alkali
Closed Freshwater
ND . ND
Long-duration
Short-duration
Slope ND ND ND ND
Flats ND Probably does not Probably does not ND
occur in the region. occur in the region.
Lacustrine ND ND ND ND
(lake) Fringe
Tidal Fringe [Salt Water Does not occur in Does not occur in Does not occur in
Fresh Water the region. the region. the region.
ND = Subclasses in the region have not yet been defined.
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3.4  Environmental Disturbances Caused by Human
Activities and Uses of the Land (Chapter 3 of
Volume 1)

Chapter 3 of Volume 1 discusses the major types of environmental disturbances created
by human activities and uses of the land and water. These disturbances change the
environmental factors that in turn control wetland functions. Chapter 3 of Volume 1
addresses the disturbances created by four major types of land uses in Washington State:
agriculture, urbanization, forest practices, and mining.

Several types of disturbances have been documented to change the factors that control
wetland functions. These disturbances include:

¢ Changing the physical structure within a wetland (e.g., filling, removing
vegetation, tilling soils, compacting soils)

¢ Changing the amount and velocity of water (either increasing or decreasing)

¢ Changing the fluctuation of water levels (volume, frequency, amplitude, direction
of flow)

e Changing the amount of sediment (increasing or decreasing the amount)
e Increasing the amount of nutrients

e Increasing the amount of toxic contaminants

e Changing the temperature

o Changing the acidity (acidification)

o Increasing the concentration of salt (salinization)

e Fragmentation (decreasing area of habitat and its spatial configuration)

o Other disturbances that are not as well documented including, alteration of soils,
construction of roads, noise, recreational access, invasion of exotic species, and
access by domestic pets

As with performance of functions, a general conclusion that can be made from the
scientific literature is that disturbances can also occur at several geographic scales. Much
of the early research focused on disturbances at a single site or wetland. More recent
research has documented the significance of disturbances that occur at the much larger
scale of the landscape.

The effects of different human land uses on the flow and fluctuations of water are well
documented. Changes in land uses and vegetation communities alter the patterns of
surface and shallow groundwater movement across a landscape. Flows of water can be
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reduced or increased by different land uses, as can the volume, frequency, and amplitude
of water levels downgradient of the disturbance. Removal of vegetation and/or
compaction of native soils through agricultural practices,.creation of lawns or grazed
pastures, or creation of impervious surfaces through urbanization all have the same
relative consequence: increased volumes of water and rates of flow after a given storm
event. As with urbanization, agriculture can influence the water regime of wetlands,
leading to loss of wetlands in some areas and creation or maintenance of wetlands in
other areas where wetlands did not originally exist, such as areas influenced by irrigation.

Human activities also increase sediment and other pollutants in runoff. Pollutants often
adhere to sediment particles that enter wetlands. In agricultural areas, pesticides and
fertilizers can contribute to contamination of surface waters. In urban areas, stormwater
runoff frequently contains sediment, organic matter, phosphorus, metals, and other
pollutants. Mining increases the acidity of surface waters as well as adding toxic heavy
metals. Logging increases sediments and can also change the amount of water and its
fluctuations.

Fragmentation of habitats is also of increasing concern in the literature. As connections
between wetlands and other habitats are broken and more wetlands across the landscape
are converted to other uses, the remaining habitat becomes more isolated. This
potentially puts wildlife populations at risk.

A key finding is that different land uses may cause the same change in the controls of
wetland functions. For example, changing the input of sediment can affect wetland
functions (as discussed in Section 3.4 below). Urban land uses, agricultural practices,
and forest practices have all been shown to increase sediments in a watershed. From the
wetland’s “point of view,” the source of the sediment is irrelevant—the impact of excess
sediments on wetland functions is similar, regardless of the source of the sediments.

The disturbances created by some types of land use are summarized in Table 3-2. The
table is organized by the type of land use and the scale at which the disturbance occurs.
This table represents a synthesis of the severity of impacts as compiled by the authors of
Volume 1 based on the information in the literature.
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Table 3-2. Summary of types of environmental disturbances created by some types
of land use.

Disturbance Secale of Agriculture Urbanization Mining
Disturbance
Changing the Site scale XX XX h
physical structure
within wetlands
(filling, vegetation
removal, tilling of
soils, compaction of
soils)
Changing the Landscape scale XX XX ?
amounts of water .
Site scale XX XX h
Changing fluctuations | Landscape scale XX XX ?
of water levels Site scale X XX h
(frequency, x
amplitude, direction
of flows)
Changing the Landscape scale XX XX
amounts of sediment .
Site scale XX XX
Increasing the amount | Landscape scale XX XX nm
of nutrients .
Site scale XX XX nm
Increasing the amount | Landscape scale XX XX X
of toxic contaminants .
Site scale XX XX XX
Changing the acidity | Landscape scale nm nm X
Site scale nm nm XX
Increasing the Landscape scale X nm nm
concentrations of salt .
Site scale X nm nm
Fragmentation Landscape scale XX XX
Other disturbances Site scale XX XX

Key to symbols used in table:

{xx) land use creates a major disturbance of environmental factors that affects large areas in the state
(x) land use creates a disturbance

(nm) studies on impacts of this land use do not mention this disturbance

(h) literature is lacking but disturbances can be hypothesized based on authors’ experiences

(?) information lacking
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3.5 Negative Impacts of Human Disturbances on the
Functions of Wetlands (Chapter 4 of Volume 1)

As described above, Chapter 3 of Volume 1 discusses how human land uses cause
disturbances in the environmental factors that control wetland functions. Chapter 4 takes
the discussion a step further by explaining how a change in these environmental factors
can actually result in a change in wetland functions.

The literature findings are displayed in a summary format in Table 3-3. This table
summarizes the effects on wetland functions of each type of human disturbance listed in
Table 3-2 (e.g., change in physical structure, change in the amount of water, change in
the amount of sediment, etc.).

By combining the information in Tables 3-2 and 3-3, it is possible to associate changes in
functions of wetlands with general types of human land use, as shown in Table 3-4.

For example, Table 3-2 shows that urbanization creates significant disturbances that
change the amount of water, fluctuations of water levels, input of sediments, nutrients,
and contaminants to wetlands. Table 3-3 shows that disturbances to water flows,
fluctuations of water levels, and input of sediments, nutrients, and contaminants have a
significant impact on the wetland functions of providing habitat for plants, invertebrates
and reptiles/amphibians. Table 3-4 synthesizes the information from the previous two
tables to show that urbanization impacts the habitat for plants, invertebrates, reptiles, and
amphibians in wetlands. These tables, therefore, summarize how human land uses create
various disturbances in the environment, and those disturbances in turn affect the factors
that control wetland functions, ultimately leading to changes in those functions.
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Table 3-3. Synthesis of the information reported in the literature on the negative
impacts of different human disturbances on wetland functions.

Functions
2 @

) e = *:;) PO § 5 i =

B 2 S5 |ESSF ® < & 4

= o w2 e 22 = - - o

e 5 2] S |8=g & 3 8 8

E QL = o = e o=t D] Bl E

2| 8| 5 |525E95s 28|38
Disturbance Type = B A |lmSt<fmE | DR | D=
Changing the physical structure within
a wetland + ++ ++ + + ++ +
Changing the amount of water + + ++ ++ A+ + + ?
Changing fluctuations of water levels ? ? ++ + ++ + ? ?
Changing amounts of sediment + ? ++ 4 ? ? ? ?
Increasing amounts of nutrients + + ++ ++ ++ + + +
Increasing amounts of toxic
contaminants ? + ++ ++ ++ ++ ++ ?
Changing acidity 0 + + ++ ++ + + +
Increasing concentrations of salt 0 ? ++ ++ ? ? + ?
Fragmentation 0 ? ? ? ++ ? ++ +
Other disturbances ? ? ++ + +—+ ++ + ++

Note: A disturbance can decrease or increase a function depending on the intensity of the disturbance
(e.g., small amounts of nutrients can increase invertebrate richness and abundance, but too much will

cause eutrophication and a negative impact).

Key to symbols used in table:

++  Major negative impacts on specific functions have been documented

+ Some data suggest impacts, or impacts could be hypothesized

Data indicate that impacts are minimal

? Information is lacking and/or may vary by species
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Table 3-4. Synthesis of the negative impacts of some land uses on wetland functions.

Functions
3‘ b~ w
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Agriculture + ++ ++ ++ ++ ++ +?
Urbanization + + ++ ++ ++ ++ ++ +7
Mining ? ? + ++ -+ + + +?
Key to symbols used in table:
++ Major negative impacts on specific functions have been documented
Some data suggest impacts or impacts could be hypothesized
?  Information is lacking
+?  Some impacts have been documented but more information is needed

3.6  The Science and Effectiveness of Wetland
Management Tools (Chapter 5 of Volume 1)

3.6.1 How Wetlands Are Defined

Wetlands are defined using well established language that is generally consistent between
federal and Washington State laws. In some jurisdictions, all lands that meet the
definition of wetland are regulated. However, it is not unusual for a jurisdiction to
differentiate within its regulations between wetlands (i.e., biological wetlands) and
regulated wetlands (i.c., wetlands that they intend to regulate). The definition of what
constifutes a regulated wetland may vary from jurisdiction to jurisdiction.

Delineation of wetland boundaries is conducted according to either the federal or state
delineation manual. These manuals are consistent and, when applied correctly, will result
in the same wetland boundary. In the State of Washington, however, local jurisdictions
are required by state law to use the state manual (RCW 36.70A.175, Chapter 173.22.080

WAC).

As discussed in Chapter 5 of Volume 1, certain wetland types are sometimes excluded
from regulation. These can include small wetlands, isolated wetlands, and wetlands that
are designated as Prior Converted Croplands. The scientific literature makes clear that
small wetlands and isolated wetlands provide important functions and does not provide
any rationale for excluding these wetlands from regulation. Little scientific information
is available on Prior Converted Croplands that are wetlands, but there is no evidence to
suggest that they are unimportant in providing wetland functions.

Wetlands in Washington State Chapter 3
Volume 2 — Protecting and Managing Wetlands 39 April 2005



Wetland rating systems are a useful tool for grouping wetlands based on their needs for
protection. In Washington, a wetland rating system for both eastern and western
Washington (Hruby 2004a, 2004b) has been developed, which places wetlands in
categories based on their rarity, sensitivity, our inability to replace them, and their
functions. Many local governments in Washington have modified these state rating
systems for use in their own jurisdictions.

3.6.2 Wetland Buffers

Wetland buffers are one management tool for protecting wetland functions. The findings
in the literature on buffers and their effectiveness are related to the type of wetland
function, what activities are being buffered, and the characteristics of the wetland and the
buffer itself.

The literature confirms that for improving water quality (e.g., sediment removal and
nutrient uptake) there is a non-linear relationship between the width of the buffer and
increased effectiveness in water quality improvement. Sediment removal and nutrient
uptake are provided at the greatest rates within the immediate outer portions of a buffer
(nearest the source of sediment/nutrient), with increasingly larger widths of buffers
required to obtain measurable increases in those functions beyond this initial removal.
Additionally, the long-term effectiveness of buffers in providing this function is not well
documented in the literature and represents a need for future research.

To protect wildlife that depends on wetlands, the literature has documented the need for
significantly larger buffers than those that are adequate to provide sediment removal and
nutrient uptake. Research confirms that many wildlife species depend upon wetlands for
only portions of their life cycles and they require upland habitats adjacent to the wetland
to meet all their life needs. Some species use upland habitats that are far removed from
the wetland. The literature documents that, without access to appropriate upland habitat
and the opportunity to move safely between habitats across a landscape, it is not possible
to maintain viable populations of many species.

In the long term, human actions can reduce the effectiveness of buffers through removal
of buffer vegetation, soil compaction, sediment loading, and dumping of garbage.

Authors who synthesized the literature on the effectiveness of buffer widths suggest
buffers between 25 and 75 feet for wetlands with minimal wildlife habitat functions and
adjacent low-intensity land uses; 50 to 150 feet for wetlands with moderate habitat
functions or adjacent high-intensity land uses; and 150 to 300 feet for wetlands with high
habitat functions. Effective buffer widths for protecting water quality ranged from 25 to
50 feet for 60% removal of pollutants, to 150 to 200 feet for 80% removal of pollutants.
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3.7 The Science and Effectiveness of Wetland
Mitigation (Chapter 6 of Volume 1)

As discussed in Chapter 6 of Volume 1, according to the rules implementing the
Washington State Environmental Policy Act (Chapter 197.11 WAC), mitigation involves
the following steps that are performed sequentially (WAC 197.11.768):

1. Avoiding the impact altogether by not taking a certain action or parts of an
action,

2. Minimizing impacts by limiting the degree or magnitude of the action and its
implementation by using appropriate technology or by taking affirmative steps to
avoid or reduce impacts,

3. Rectifying the impact by repairing, rehabilitating, or restoring the affected
environment;

4. Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action;

5. Compensating for the impact by replacing, enhancing, or providing substitute
resources.or environments, and/or

6. Monitoring the impact and taking appropriate corrective measures.

The term compensatory mitigation refers to the compensation stage of the mitigation
sequence (number 5 in the list of steps above). For wetlands, it typically involves
producing new wetland area, functions, or both as compensation for wetland area,
function, or both that have been or will be lost due to a permitted activity. Compensatory
wetland mitigation generally entails performing one or more of the following types of
compensation:

¢ Restoring wetland conditions (and functions) to an area

e Creating new wetland area and functions

o Enhancing functions at an existing wetland

o Preserving an existing high-quality wetland to protect it from future development

Chapter 6 of Volume 1 synthesizes the literature on compensatory mitigation from the
last 15 years. The majority of projects that provide compensatory mitigation described in
the literature have been neither fully successful nor complete failures. One challenge in
synthesizing this information was the range of meanings for and the implications of the
very terms success and failure.
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3.71 Compliance of Projects with Permit Requirements
(Volume 1 Section 6.4)

While most of the mitigation projects documented in the literature were implemented,
compliance of the projects with permit requirements was generally low. This was a result
of inadequate acreage of wetland, failure to achieve performance standards, and a lack of
monitoring and maintenance. The few studies that examined the effect of regulatory
follow-up suggested that it had a positive influence on the level of compliance and
success for compensatory wetland mitigation projects.

3.7.2 Ecological Effectiveness of Different Types of
Compensation (Volume 1 Section 6.5)

There is a general lack of information about the relative ecological effectiveness of the
various types of compensation (e.g., restoration, creation, enhancement, etc.). Creation is
generally the most frequently used type of compensation, but studies of its effectiveness
produced mixed results.

Enhancement of wetlands is also frequently used, but few studies have examined its
effectiveness. Limited studies from Washington indicated a low level of success among
enhanced wetlands, primarily due to @ minimal gain in functions in the timeframe
between construction of the mitigation project and the evaluation of gain in functions. It
may simply take longer for a gain in functions to appear (15 to 20 years rather than 5 to
10 years).

Restoring wetlands was noted as a high priority in the literature, but this type of
compensation is not frequently used. This could be because restoration is often not an
option on a project-by-project basis when costs and local regulations defer to on-site
mitigation options. Restoration appears to be a more frequent choice in non-regulatory
situations.

Preservation and the use of a mixture of compensation types appear to be used
occasionally based on the literature review, and studies provided limited information on
the effectiveness of these types of compensation. Two studies from Washington
indicated that mixed compensation projects had a higher level of compliance than
creation or enhancement, and all mixed projects were moderately successful.

3.7.3 Replacement Ratios (Volume 1 Section 6.6)

Replacement ratios are a tool used to account for the risk of mitigation failure and the
temporal loss of functions. Required replacement ratios vary from one jurisdiction to
another, based on the type of compensation proposed and project-specific circumstances.

The review of the literature indicated that the wetland functions and acreage achieved by
using replacement ratios were less than what was required. In some cases the result was
less than 1:1 replacement of acreage and a net loss of wetland acreage and function on the
landscape. '
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3.7.4 Functions and Characteristics of Mitigation Wetlands
(Volume 1 Section 6.8)

The functions performed and the structural characteristics that developed in created and
restored wetlands usually differed from those in reference wetlands discussed in the
literature. The one exception was the group of functions that improve water quality;
these appeared to be performed in a similar capacity in mitigation wetlands as in
reference wetlands. (Studies reviewed for Volume 1 did not compare the functions
provided by wetlands that had been developed as compensation against the functions
provided by the wetlands that were lost. Instead, reference wetlands were used as the
basis for comparison with mitigation wetlands.)

For the most part, reference wetlands were found to provide habitat for a greater diversity
or abundance of wildlife than created or restored wetlands. Birds were an exception
since half of the studies found no difference between created/restored sites and reference
wetlands, particularly for ducks.

Created and restored wetlands were also found to exhibit different vegetation
characteristics and plant communities than reference wetlands. The effect of wetland age
on the vegetation of created and restored wetlands was noted in various studies.

3.7.5 Types of Wetlands Produced through Compensation
Projects (Volume 1 Section 6.9)

The review of the literature indicates that compensatory mitigation is producing more
acreage of open water wetlands than has been lost. The ability of compensatory
mitigation projects to produce wetlands of other Cowardin classes (e.g., emergent, scrub-
shrub, forested) varies.

Compensatory mitigation is also producing wetlands with significantly different
hydrogeomorphic (HGM) classes than were present in the reference wetlands near that
location. (The HGM classification is based on the position of the wetland in the
landscape, the wetland’s water source, and the flow and fluctuation of the water once in
the wetland.) This has resulted in mitigation wetlands that have more inundation for a
longer period than in reference wetlands, as well as HGM classes of wetlands that are
atypical for the landscapes in which they are being created.

Some unique types of wetlands, such as bogs, fens, and mature forested wetlands, may
not be reproducible, especially not within current regulatory timeframes. Other wetland
types, such as vernal pools, may be reproducible given the right conditions.
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3.7.6  Suggestions for Improving Compensatory Mitigation
(Volume 1 Section 6.10)

The literature provides numerous suggestions on virtually every aspect of the
compensatory mitigation process. Key suggestions include:

¢ Improving regulatory guidance on a variety of topics, such as measurable,
meaningful, and enforceable performance standards for compensatory mitigation

e Finding better sites that provide increased benefits due to their location within a
watershed

e Monitoring compensatory mitigation wetlands more effectively
¢ Maintaining compensatory mitigation sites
¢ Increasing the regulatory follow-up of compensation projects

The review of the literature indicates that improvements have been made in
compensatory mitigation over the past two decades, particularly in terms of what is
required. Based on the research reviewed, the overall success and permit compliance
have not noticeably improved. Most studies indicate that created and restored wetlands
do not provide the same characteristics or level of functions as reference wetlands (water
quality functions may be the exception). Though older created and restored wetlands
generally exhibit characteristics of the vegetation that lead to improved habitat for
wildlife, the soils and the hydroperiods may remain so modified that they will not
replicate reference systems in the foreseeable future. Since the effectiveness of
compensatory mitigation remains highly variable, it is important to understand the
cumulative effects of the continuing loss of wetland acreage and functions (summarized
in the next section).

3.8  Cumulative Impacts to Wetlands and the Need
for a New Approach (Chapter 7 of Volume 1)

The literature reviewed for Volume 1 indicates that project-by-project decisions cannot,
by their very site-specific nature, adequately address the complexities of wetland systems
as they function in a landscape context. The majority of wetland management decisions
in Washington State are related to individual projects, without an opportunity to consider
the environmental factors that control functions or cumulative impacts.

As discussed in Chapter 7 of Volume 1, the causes of cumulative impacts are not limited
to the policies or regulations of a single agency but can also result from multiple agencies
making land-use decisions in isolation. Also, cumulative effects are difficult to assess
because of the large spatial and temporal scales involved, the wide variety of processes
and interactions, and the lag times that often separate a land use activity from resulting
effects. '
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While the literature did not focus on the reasons for the lack of landscape-scale wetland
management in Washington, some impediments can be assumed:

¢ The costs of analysis, inventories, assessments, and rankings

e The costs of implementing a landscape-scale program relative to existing project-
driven programs that are often funded by applicant fees

e Inconsistent mandates driving the agendas and priorities of regulatory agencies

e Lack of examples of successful tools for interagency collaboration and
implementation

e Lack of awareness and understanding of the ecological consequences of existing
regulatory programs by the public and the staff of implementing agencies

e Lack of support for local jurisdictions to tackle the process of identifying and
prioritizing aquatic resources for long-term protection and/or potential alteration

The literature recommends a broader approach for the management and restoration of
aquatic resources including wetlands. Researchers recognize the need for an analysis of
the broader landscape and the environmental factors that control functions and
cumulative effects (i.c., the historic, ongoing, and future impacts on an ecosystem).

For this reason, the guidance provided in Volume 2 stresses the importance of starting
with an understanding of the landscape as well as wetland functions at the site scale.
This understanding of the landscape can then be incorporated into more effective
planning, regulatory, and non-regulatory tools.

Wetlands in Washington State Chapter 3
Volume 2 — Protecting and Managing Wetlands 3-15 April 2005



Wetlands in Washington State Chapter 3
Volume 2 — Protecting and Managing Wetlands 3-16 April 2005



Chapter 4
Framework for Protecting and Managing

Wetlands Using Best Available Science

4.1 Introduction

This chapter outlines a four-step framework for developing and implementing approaches
to wetland protection and management by local governments. This chapter introduces
the four steps of this framework and the feedback loop called “adaptive management.”
Following chapters describe each step in more detail. Examples and additional
information are provided in the appendices.

The framework is an adaptation of one developed for the Statewide Strategy to Recover
Salmon (Washington State Joint Natural Resources Cabinet 1999). The framework
incorporates the findings of the synthesis of the science from Volume 1, such as using
landscape analysis to guide the decision-making process when developing plans, policies,
codes, ordinances, and non-regulatory approaches to protecting and managing wetlands.
One goal of the framework, as presented here, is to help local governments integrate all
of their activities relating to wetlands so they can work together. The integration of
analyses, planning, regulations, and non-regulatory activities by a local government can
be considered its “wetland protection program.”

The review of the literature in Chapter 2 of Volume 1 emphasizes that wetlands are an
integral part of the landscape. Therefore, to protect and manage wetlands and reduce
cumulative impacts, local governments need to understand how changes in land use that
result from human activities at a landscape scale can affect wetlands at the smaller, site
scale. Once such an understanding is developed, it is possible to plan for, and minimize,
the impacts of human activities at all geographic scales, and thereby effectively protect
wetlands and their functions.

Analyzing the landscape that influences wetlands is a relatively new idea. Planners and
managers of natural resources face a challenge in incorporating landscape information
into the planning and protection process. Three common questions posed by planners
and managers are:

e What are landscape processes and what do we know about them and their
interaction with wetlands?

e What tools can be used to most effectively incorporate a landscape perspective
into wetland management?

¢ How do we organize planning and protection activities to incorporate information
about the landscape as well as protecting individual wetlands?

‘Wetlands in Washington State Chapter 4
Volume 2 — Protecting and Managing Wetlands 4-1 April 2005



The first question is answered in Chapter 5, which describes what is meant by a
landscape analysis. The last two questions are answered in the guidance provided in
subsequent chapters and appendices in this document. Collectively, the framework for a
program to protect wetlands described below can help minimize cumulative impacts.

Key terms used in this document to describe processes and functions

Landscape processes - Environmental factors that occur at larger geographic scales, such
as basins, sub-basins, and watersheds. Processes are dynamic and usually represent the
movement of a basic environmental characteristic, such as water, sediment, nutrients and
chemicals, energy, or animals and plants. The interaction of landscape processes with the
physical environment creates specific geographic locations where groundwater is
recharged, flood waters are stored, stream water is oxygenated, and pollutants are
removed, and wetlands are created.

Wetland functions - The physical, biological, chemical, and geologic interactions among
different components of the environment that occur within a wetland. There are many
valuable functions that wetlands perform but these can be grouped into three categories:
functions that improve water quality, functions that change the water regime in a
watershed such as flood storage, and functions that provide habitat for plants and
animals.

4.2 Four-Step Framework for Protecting and
Managing Wetlands

The framework for protecting and managing wetlands is designed to provide a number of
opportunities to incorporate landscape information into decision-making at the planning
stages as well as into decisions regarding individual wetlands. The four steps of the
framework include:

1. Analyzing landscape processes that influence wetland resources (called
“landscape analysis”), as well as processes that occur at the scale of the site itself

2. Prescribing solutions for protecting and managing wetlands based on information
from Step 1 (such as developing policies, plans, codes, ordinances, and non-
regulatory approaches, etc.)

3. Taking actions to implement the solutions (such as applying regulations at
individual wetlands, restoring wetlands, and providing non-regulatory incentives)

4. Monitoring the results of the actions taken and the effectiveness of the solutions
(such as tracking acreage and functions of wetlands lost and gained and
determining whether plans and programs are being implemented); this
information will help determine if cumulative impacts are occurring
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The four-step framework should be iterative and ongoing. If the data collected through
monitoring in the fourth step indicates that wetlands are not being adequately protected
and cumulative impacts are occurring, the management actions need to be revised
accordingly. Evaluation of the monitoring data initiates a feedback loop called adaptive
management.

Figure 4-1 conceptually illustrates the four-step framework that can be used by local
governments to develop and implement effective approaches to protecting wetlands and
other critical areas. The first two steps—analyzing the landscape and its wetlands and
prescribing solutions—can be considered long-term planning, and the second two—
taking actions and monitoring results—as implementation. As mentioned previously, an
additional component is the feedback loop, called adaptive management. This is the
process of assessing what has or has not been effective and making modifications based
on these insights.

STEP 1:
ANALYZING STEP 2: STEP 3: STEP 4:
THE PRESCRIBING TAKING MONITORING
LiNDSCAPE SOLUTIONS ACTIONS RESULTS
NDITS —’ —’
WETLANDS _>
Inventory, Identify solutions Implement Monitor
collect data, and (regulatory and solutions to reduce effectiveness of
analyze processes non-regulatory) to risks through solutions
and functions reduce risks from permits and other
at multiple human activities approaches
geographic
scales

f f f |

Adaptive Management (Feedback for Improvement)

Figure 4-1. A suggested framework for local governments to use in protecting and
managing wetlands. These four steps serve as the framework for discussions in this volume and
are reproduced at the beginning of each chapter.
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4.2.1 Incorporating Different Geographic Scales in
the Four-Step Framework

The synthesis of the science presented in Volume 1, and the ecological principles listed in
Chapter 1 of this volume, indicate the need for analyzing, planning, and managing at a
landscape scale as well as at the scale of individual sites. Therefore, the words used to
describe different scales must be clarified to provide a “common langvage.”

Local governments can protect and manage wetlands at different geographic scales.
Three geographic scales are discussed in this document. These are the contributing
landscape, the management area, and the site, described in the box below. Figure 4-2
provides an example of these three geographic scales.

Geographic scales discussed in this document

The contributing landscape is the geographic area within which the landscape processes
that influence the functions or structure of wetlands located in a management area
(defined below) occur. A contributing landscape may span jurisdictional boundaries and
even span several watersheds (see Figure 4-2). Given that the contributing landscape
may cross jurisdictional boundaries, efforts to protect the wetlands need to be coordinated
and integrated with programs of other local governments. Because most ecosystems are
linked across the landscape, it is important that measures to protect wetlands are
coordinated with measures for protecting other resources including riparian areas,
floodplains, estuaries, shorelines, and fish and wildlife habitat.

The management area is the geographic area for which plans and regulations are being
developed by a local government. The management area is usually a subset of the
contributing landscape because it may be based on political boundaries (e.g., a
jurisdiction such as a city), or it may be defined geographically to include a specific
Water Resource Inventory Area (WRIA), basin, or sub-basin in a county.

The site is the area encompassed within the boundary of a single wetland. It, too, may
span private property lines or jurisdictional boundaries.

In Figure 4-3, each of the four steps of the framework described earlier is divided into a
series of actions that would be undertaken at each of these three geographic scales.

Steps 1 through 4 of the framework are described in detail following the figures.
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Figure 4-2. An example of contributing landscape, management area, and site scales.

- CONtributing Landscape for ~____ Boundaries for City of Sultan
Winters and Wagley Creeks (Management Area)
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Figure 4-3. Four-step framework incorporating the three geographic scales. Solid arrows represent the process that should be undertaken in

developing comprehensive plans and critical areas ordinances. Dashed arrows show additional pathways that can be followed to enhance a

protection and management program for wetlands.
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4.2.2 Step 1: Analyzing the Landscape and Its Wetlands
(Landscape Analysis)

Step 1 involves a landscape analysis, which is needed to understand landscape processes
and their influence on wetlands. A landscape analysis provides important information
that forms the basis of a program to protect wetlands. For example, information from a
landscape analysis is crucial in developing comprehensive plans (see Chapter 7) or for
planning under an Alternative Futures approach (see Chapter 6). The analysis is
applicable to all types of planning done at the scale of the watershed, sub-basin,
contributing basin, or site. For example, a landscape analysis can be used to interpret an
analysis of the functions of an individual wetland when a change in land use is being
considered.

As will be discussed in Chapter 5, a landscape analysis is more complex than what is
typically required for a wetland inventory, though the two share some similarities. When
doing a landscape analysis, it is recommended that annotated maps be produced that
identify areas of critical concern for managing wetlands and their contributing landscape.
A series of annotated maps can summarize complex geographic information and provide
a scientific basis for establishing land-use designations and in making other decisions
about land use. The information can be used in evaluating the relative impacts for a
range of alternative scenarios of future development, such as Alternative Futures, that are
created in Step 2.

The paragraphs below briefly describe Step 1 at the various geographic scales shown in
Figure 4-2. The process for the landscape analysis is described in detail in Chapter 5.

4.2.2.1 Analyses of the Contributing Landscape and the
Management Area

The analyses of the contributing landscape and the management area are similar. The
difference in the analyses for these two geographic scales is more an issue of resolution
than of approach. If the management area is smaller than the contributing landscape, the
analysis of the management area can make use of more detailed information, such as
detailed wetland inventories and ratings. Local jurisdictions can then develop a more
detailed program and have better assurance that the risks to their wetlands are minimized.
The same tools and methods, however, can be used at either geographic scale.

The purpose of the analysis at either scale is to develop an understanding of landscape
processes that can affect wetland functions. This includes understanding the movement
of water, nutrients, sediments, and toxic compounds, and how wetlands that function as
habitat are affected by fragmentation of the landscape. It involves inventorying wetland
resources, identifying where critical landscape processes occur, and determining how
those critical processes have been modified by human activities. From this
understanding, one can then determine how these landscape processes may have been
changed in the past, and how they might change with future development.
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There are two main goals of the landscape analysis. The first goal is to identify locations
within the contributing landscape and the management area where landscape processes
could be negatively influenced by human land uses (e.g., paving areas that provide
groundwater recharge). When planning future changes in land use, these areas can be
considered sensitive and in need of specialized management approaches because changes
in these locations can be a major cause of cumulative impacts. These areas may not
necessarily include only wetlands but may encompass important upland areas that
influence wetlands (e.g., areas where groundwater is recharged or corridors of
undisturbed uplands that connect wetlands).

The second goal is to identify areas where landscape processeés have been degraded but
could be repaired, such as through wetland restoration. Planning for restoration could
help offset unavoidable impacts identified through the planning process.

This information is used during Step 2 (Prescribing Solutions) and Step 3 (Taking
Actions).

4.2.2.2 Analyzing Wetlands at the Site Scale

The main goal of the analysis at the site scale is to understand the functions of an
individual wetland and how that wetland interacts with the landscape. This analysis can
occur at two different times in the planning and regulatory process: during
comprehensive planning and during review of permits for individual projects.

If a local jurisdiction’s program to protect and manage wetlands involves preservation or
restoration, then individual wetlands will need to be analyzed. Information from the
analysis can be used during comprehensive planning (Step 2) to identify those wetlands
most suited for preservation and restoration.

The functions of individual wetlands are also often analyzed when permits are sought to
alter a wetland. It is, therefore, important for local governments to establish what will be
required for site-specific analysis of wetlands during Step 2, when administrative rules,
guidance, or regulations are developed (Chapter 8). For example, the requirements
should state what must be included within wetland reports and plans for compensatory
mitigation. The local jurisdiction should also consider methods for assessing wetland
functions and for establishing ratings, buffers, and mitigation ratios. Site-specific
analysis is usually the responsibility of the applicant who is proposing changes to a
specific wetland.

For further guidance on Step 1, Analyzing the Landscape and Its Wetlands, see Chapter 5
and Appendices 5-A through 5-C of this volume.
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4.2.3 Step 2: Prescribing Solutions

Step 2 describes the processes by which local governments develop solutions to protect
and manage wetlands within their jurisdiction. The goal of Step 2 is to identify means for
incorporating the results of the landscape analysis in Step 1 into effective planning,
regulatory, and non-regulatory tools. This is the step in which Smart Growth planning
approaches, such as Green Infrastructure or Alternative Futures (discussed in Chapter 6),
can be applied and when comprehensive plans, critical areas ordinances, shoreline
management plans, restoration plans, and incentives for conservation are typically
developed.

4.2.3.1 Prescribing Solutions at the Scale of the Contributing
Landscape

To develop solutions for a contributing landscape, which often extends outside the
regulatory authority of a local jurisdiction, the jurisdiction will need to coordinate with
other, contiguous governments. In reality, however, adjacent jurisdictions may not share
the same values or priorities. Because the ability of a local jurisdiction to plan for
geographic areas outside of its purview may, therefore, be limited, this document only
provides general guidance at this time.

For areas of the contributing landscape that fall within the management area, the process
of prescribing solutions is the same as for the management area, as described below.

4.2.3.2 Prescribing Solutions at the Scale of the Management Area

Solutions for protecting and managing wetlands within the management area can be
prescribed in many forms. Generally, they include policies contained within
comprehensive plans or community plans; codes (such as zoning) and ordinances
(including those for critical areas and clearing and grading); stormwater management
plans; shoreline master programs; non-regulatory approaches, such as preservation and
restoration plans; and incentives for conservation, such as tax relief.

The approach proposed here is to plan for future development and the protection of
wetlands by analyzing different alternative scenarios (called Alternative Futures) in terms
of their impacts on wetlands and landscape processes. These scenarios should include
both general planning approaches, such as different patterns of zoning, and more specific
approaches, such as different widths of buffers for wetlands with different ratings. The
local government usually incorporates other factors into the scenarios based on the
priorities of citizens for their communities. (See Chapter 6 for further discussion.)

The effects of the different scenarios can be compared and evaluated to determine which
solution might reduce or limit the impacts to landscape processes. Analyses of scenarios
are an important way to summarize detailed scientific information, and they can be very

helpful in decision-making.
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Step 2 is also the step at which a jurisdiction should ensure consistency between various
policies, plans, and regulations administered by the jurisdiction that may influence
wetland resources. For example, a grading code may have to be modified to reflect
considerations for wetlands or their buffers.

4.2.3.3 Prescribing Solutions at the Site Scale

Prescribing solutions at the site scale involves developing ways to protect wetlands which
require tailored protection that is different from the protection afforded to most other
wetlands through critical areas regulations. These wetlands are often called “wetlands of
local significance.” They may include wetlands with a high value for recreation,
aesthetics, potential for restoration, or potential as mitigation banks; or they may be
crucial to supporting a landscape process, such as aquifer recharge.

The solutions for protecting these wetlands can be specified in advance by using policies
in the comprehensive plan or community plans or even site-specific or wetland-type-
specific regulatory language. For example, the City of Everett identified specific actions
at individual wetlands at the mouth of the Snohomish River estuary that could be taken to
restore landscape processes (City of Everett 1997). There was a high probability of
success with an important increase in functions.

For guidance regarding tools for Step 2, Prescribing Solutions, see Chapters 6 through 9
of this volume.

4.2.3.4 Characterizing the Risk from Proposed Solutions

A characterization of risks should be used to evaluate the different solutions being
suggested for protecting and managing wetlands. Such a characterization provides a way
to develop, organize, and understand the decisions being made about future land uses. It
also enables decision-makers and the public to make more informed decisions about land
uses and wetland resources. Solutions that cause a higher risk to the wetland resource
because they are driven by other societal needs can be balanced by solutions that reduce
the risks (e.g., through restoration). Avoiding impacts and maintaining functions,
however, is generally more cost effective and less risky than trying to replace functions
(see Volume 1 and Chapter 6 of this volume for further discussion).

For guidance on characterizing the risk from proposed solutions see Chapter 10 of this
volume.
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Prescribing solutions incorporating shereline planning

Solutions for protecting and managing wetlands can be provided in the context of both the Growth
Management Act (GMA) and the Shoreline Management Act (SMA). The goal of Step 2 is to incorporate
the results of the landscape analysis in Step 1 into plans, regulations, or other actions that will protect
wetlands. '

The SMA was adopted by Washington’s public in a 1972 referendum “to prevent the inherent harm in an
uncoordinated and piecemeal development of the state’s shorelines.” One of the policies in the SMA is to
protect shoreline natural resources including “...the land and its vegetation and wildlife, and the water of
the state and their aquatic life...” Some wetlands, therefore, are protected by both the SMA and the
GMA. In 1995, the Legislature amended the GMA and the SMA to partially integrate the two statutes
(1995 ¢ 347). The amendments incorporate the goals and policies of the SMA as the 14™ goal of the
GMA,; specifically designating the goals and policies of a shoreline master program (SMP) as an element
of a local government’s comprehensive plan, and designating the balance of the SMP as a segment of the
jurisdiction’s development regulations (RCW 36.70A.480). In 2003 the Legislature added a requirement
that new SMPs must provide a level of protection to critical areas within shoreline jurisdiction that is “at
least equal” to the level of protection provided to critical areas under the local government’s critical areas
ordinances. :

On December 17, 2003, Ecology adopted new guidelines for SMPs to implement the revisions to the
SMA. The guidelines provide a process for local jurisdictions to implement the policy of the SMA of
protecting natural resources of shorelines through the protection and restoration of ecological functions
(and environmental processes) necessary to sustain these natural resources. The guidelines specifically
state that effective management of shorelines depends on sustaining the functions provided by:

1) ecosystem-wide processes (i.c., flow and movement of water, sediment, and organic materials and
movement of fish and wildlife; these are called landscape processes in this volume); and 2) individual
components and localized processes such as those associated with shoreline vegetation, soils, and water
movement through the soil and across the land [WAC 173.26.201(2)(c)]. The guidelines incorporate the
use of scientific knowledge of environmental processes (physical, chemical, and biological processes) that
affect the ecological functions of shorelines (and their associated wetlands). Thus, the guidelines for
preparing SMPs include an assessment of many of the same environmental processes that are outlined in
this volume.

Further, the new guidelines require that SMP policies and regulations ensure “no net loss” of ecological
functions necessary to sustain natural ecosystems of shorelines. Updated SMPs must regulate new
development in a manner that is protective of existing ecological functions and provide policies that
“promote restoration of impaired ecological functions” (WAC 173.26.201(2)(c) and (f)).

The process for preparing an updated SMP is compatible with the four-step framework outlined in this
document. The rules (WAC 173.26.201(3)) spell out a general process for updating SMPs that includes:
comprehensive inventory of shoreline conditions; characterization and analysis of functions and
ecosystem-wide processes; development of shoreline policies, regulations, and environment designations;
and development of goals, policies, and actions for the long-term restoration of impaired shoreline
ecological functions. The guidance for analyzing the aquatic resources, developing solutions,
implementing the solutions, monitoring and adaptive management provided in this document can prove
useful to jurisdictions planning under the SMA,

Wetlands in Washington State Chapter 4
Volume 2 — Protecting and Managing Wetlands 4-11 April 2005




4.2.4 Step 3: Taking Actions

Step 3 ensures that the solutions developed and adopted in Step 2 are effectively
implemented through taking actions at the different geographic scales. Examples of
taking actions include:

¢ Implementing regional, subarea, or community plans on the ground

o Applying critical areas and clearing and grading ordinances at specific wetland
sites when a development is proposed

e Restoring or preserving wetlands identified in a restoration plan through a
landscape analysis

o Setting up a Public Benefit Rating System to provide tax relief for landowners
with wetlands (see Chapter 9 for more information)

4.2.4.1 Taking Action at the Scale of the Contributing Landscape

Taking action at the scale of the contributing landscape requires adequate funding and
coordination over time. Although the benefits can be great if the solutions are carried
out, the challenges are great as well. For example, of the three regional plans that have
been developed to protect wetlands—the Everett Snohomish Estuary Wetland Integration
Plan (SEWIP) (City of Everett 1997), the Mill Creek Special Area Management Plan
(SAMP) (U.S. Army Corps of Engineers 1997), and the Port of Skagit Wetland Industry
Negotiations (WIN)—only one (Skagit WIN) was ever adopted and implemented. (For
more information on the Skagit WIN contact the Port of Skagit County in Burlington,
Washington.)

4.2.4.2 Taking Action at the Scale of the Management Area

Taking action to implement plans, regulations, and non-regulatory approaches adopted by
a jurisdiction for its management area is critical to protecting wetlands. The scientific
literature reviewed for Volume 1 indicated that one of the major reasons why the
functions and values of wetlands continue to be degraded is a lack of resources to
implement and monitor proposed solutions.

In the case of a critical areas ordinance for wetlands, an adequate number of staff is
needed. The staff should be trained to review permit proposals and enforce the
conditions placed on those proposals to ensure that wetlands are protected as planned.
This holds true especially for compensatory mitigation. Chapter 6 of Volume 1
highlights the fact that many compensation projects designed to replace wetland
functions lost through development have failed in part because of a lack of regulatory
oversight and follow-through. Likewise, plans that call for restoration need staff and
sources of funding to implement the plans, acquire sites, and monitor the efforts.
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4.2.4.3 Taking Action at the Site Scale

Taking action at the site scale means applying the management measures identified for a
specific wetland; for example, an individual wetland that is restored using a plan
developed for a management area, Implementation at the site scale also requires
monitoring the compliance and effectiveness of compensatory mitigation or non-
regulatory actions taken at individual sites.

For further discussion of Step 3, Taking Actions, see Chapter 11 of this volume.

4.2.5 Step 4: Monitoring

Monitoring at all three geographic scales (contributing landscape, management area, and
site) should be an integral part of a strategy to protect and manage wetlands. It is a key
step in determining whether cumulative impacts have actually been minimized during
Step 3, Taking Action. Monitoring should address the following central question: Are
the actions taken by a local jurisdiction effectively protecting or restoring the functions
and values of the wetlands within its purview and thereby addressing cumulative
impacts?

Local jurisdictions cannot determine whether their solutions (developed in Step 2 and
implemented in Step 3) are actually protecting wetlands without collecting data that
monitor the success of their approach at the three geographic scales. Monitoring whether
adequate protection has been achieved, followed by any needed corrective action, is
especially critical. All the information collected to date and reviewed in Volume I,
indicates that there is continued loss of wetlands and their functions and values
(cumulative impacts).

Monitoring associated with assessing the protection and management of wetlands by
local jurisdictions can be divided into three categories:

¢ Monitoring the effectiveness of actions taken to protect and manage wetlands
to determine how well the overall approach (including all solutions) is meeting
the goals to protect and manage wetlands at all geographic scales

o Monitoring the actions taken to implement the regulatory and non-regulatory
solutions developed at all geographic scales

e Monitoring trends regarding changes in landscape processes and the level of
performance of the functions provided by wetlands at the site scale (i.e.,
monitoring cumulative impacts)

If the functions and values of wetlands are not adequately protected, managers need to
know whether this results from inadequate implementation, inadequate standards, or
inadequate strategies. Therefore, all three aspects of monitoring are important in
providing feedback to guide future decision-making.
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For further discussion of Step 4, Monitoring, see Chapter 12 of this volume.

4.2.6 Adaptive Management

Adaptive management—the feedback loop—is based on a review of the information
collected through the monitoring step and a determination of what changes are necessary
to improve protection when goals are not met. In this way, future management, policies,
and regulations can be more effective in protecting the wetland resource (Washington
State Joint Natural Resources Cabinet 1999). Scientists agree that some of the continued
degradation of the functions and values of natural systems such as wetlands is a result of
a lack of monitoring and adaptive management (Dale et al. 2000). This aspect of
protecting and managing wetlands is, therefore, vital to successfully protecting wetlands
over time.

The key element of adaptive management is a commitment to periodically revisit the four
steps in the framework described earlier. Monitoring should provide new data and
information that feed back into the analysis the landscape and its wetlands (Step 1). As
the data are analyzed, new information can be generated that may require changing the
solutions prescribed (Step 2) and the actions that need to be taken (Step 3). The
effectiveness of the new solutions and actions then also needs to be monitored (Step 4),
and the cycle repeated over time.

For further discussion of Adaptive Management, see Chapter 12 of this volume.
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Chapter 5
Analyzing the Landscape and Its Wetlands

5.1 Introduction

This chapter describes the first step (Analyzing the Landscape and Its Wetlands) in the
four-step framework for the program to protect wetlands outlined in Chapter 4. It
describes how the landscape, and the wetlands found within it, might be analyzed by a
local jurisdiction (see Figure 5-1). Section 5.2 summarizes the importance of the
interaction between landscape processes and wetland functions because this information
may not be common knowledge for some planners. Section 5.3 provides background on
the goals of landscape analysis, because this is a relatively new approach in protecting
and managing wetlands. Section 5.4 describes the basic questions that should be
answered when analyzing the contributing landscape and management area to assist with
decision-making. Identifying important questions should enable local governments to
choose the most appropriate method to analyze the landscape for their jurisdiction. Any
method or methods that provide answers to these questions can be used. Section 5.5
addresses analyses at the scale of individual wetlands.

The questions discussed in this chapter are derived from the work on environmental
processes nationally and in the Pacific Northwest done by Bedford (1996, 1999), Beechie
and Bolton (1999), Booth (1991), Brinson (1993), Gersib (2001), Horner (1986), Horner
et al. (1996), LaBaugh et al. (1987), Naiman et al. (1992, 1993), Naiman and Rodgers
(1997), Stanley and Grigsby (2003), Winter (1983, 1986, 1988, 1989, 1992), and Ziemer
and Lisle (1998).

STEP 1:
ANALYZING STEP 2: STEP 3: STEP 4:
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Lﬁ?{?fAsPE > SOLUTIONS ACTIONS RESULTS
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Adaptive Management (Feedback for Improvement)

Figure 5-1. Step 1 in the process of protecting and managing wetlands is to analyze wetland
resources (shaded box).
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Why do we analyze more than just wetlands?

The synthesis of current science (Chapter 2 in Volume 1) indicates that the functions
performed by wetlands are controlled by processes that may occur in other parts of the
landscape as well as at the site of the wetland itself. To protect and manage the functions
and values of wetlands, we therefore need to understand how changes to these wider-
scale processes can impact wetlands. In this way, cumulative impacts to wetlands can be
minimized.

The following appendices provide additional information and details to help the reader
more fully understand the landscape analysis described in this chapter:

Appendix 5-A identifies some of the existing sources of data that can be used to answer
the questions when analyzing the landscape and its wetlands.

Appendix 5-B summarizes numerous literature sources that provide more detail on how
to analyze environmental processes at the contributing landscape, management area, and
site scales.

The reader is also directed to a web site describing a method for completing a landscape
analysis for aquatic systems being developed by Ecology
(http://www.ecy.wa.gov/programs/sea/landscape/). The analysis uses existing geographic
data to characterize environmental processes at the larger landscape scale, and helps
identify the relationship of these processes to the functions of wetlands and other aquatic
resources.

The method being developed can help local governments protect and manage wetlands as
well as other aquatic resources. It is useful for both planning purposes as well as
regulatory and non-regulatory applications at the site scale. Currently, however, the
method does not address the analyses needed to protect and manage wildlife. This gap
will be addressed in the near future as the departments of Fish and Wildlife and Ecology
work together to expand the wildlife component of the analysis.

The questions that need to be addressed in the analysis of the landscape and its wetlands
apply regardless of the methods used to analyze the resource. The method being
developed by Ecology is one way they can be answered.

The web site for Ecology’s method for analyzing the landscape is updated periodically as
changes and innovations are incorporated. It is currently being revised following
application in several jurisdictions. Even when undergoing revisions, the web site is
useful in understanding the basic principles, information sources, and steps used in
Ecology’s method to analyze the landscape and apply the results in context of land-use
planning.
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5.2 Landscape Processes and Their Influence on
Wetlands and Their Functions

Chapter 2 in Volume 1 describes how landscape processes interact with climate,
topography, and surface geology to determine the biological, physical, and chemical
characteristics (structure) of wetlands and other aquatic resources. The structure of
wetlands (e.g., the soils, plant species, configuration of inlets and outlets, etc.) then has a
direct influence on the type and level of functioning within wetlands. The sequence,
however, does not go only in one direction. Some wetland functions can in turn
influence the structure of other wetlands and landscape processes (e.g., when wetlands
provide habitat for beavers; see Figure 5-2).

Terms used in this document to refer to envirenmental factors

Surface and subsurface water flows through the landscape within drainage systems.
These drainage systems are often called basins, sub-basins, watersheds, or river
basins depending on the size of the area. In this document, drainage systems are
generally referred to using one of two terms:

o Watershed - A geographic area of land bounded by topographic high points
in which water drains to a common destination.

o Contributing basin - The geographic area from which water drains to a
particular wetland.

Environmental factors that affect wetland functions can occur at different
geographic scales. In this document two scales are used.

e Landscape processes - Environmental factors that occur at larger
geographic scales such as basins, sub-basins, and watersheds. Processes are
dynamic and usually represent the movement of a basic environmental
characteristic such as water, sediment, nutrients and chemicals, energy, or
animals and plants. The interaction of landscape processes with the
physical environment creates specific geographic locations where
groundwater is recharged, flood waters are stored, stream water is
oxygenated, or pollutants are removed, and wetlands are created.

e Site processes - Environmental factors that occur within the wetland itself
or within its buffer. The interactions of site processes with landscape
processes define how a wetland functions.
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In the Pacific Northwest, the landscape processes that are often associated with wetland
functions include:

e The movement of water (surface and subsurface) through the contributing
landscape and at the wetland site itself

e The movement of sediment

e The movement of nutrients and other chemicals (salts, toxic contaminants)
e The movement of energy in the form of carbon (plant and animal material)
e The movement, population dynamics, and habitat use of wildlife

e The dispersal of plants

Processes |—p Structure in__y,[ Function
Wetland

= ..Such as forest,
nt at - outlet, soils, open
the contributinglandscape water
scale il 5 A
..Such as beaver dams,
which alter amount of
Water flow & open water

sediment
regime altered

Processes (___Structure N g—[ Function
Wetland

Feedback loop from biological activities

Figure 5-2. Wetlands and their functions are an expression of landscape processes. Wetland
functions can in turn modify the landscape processes.

As an example, a wetland may function to support a rich food web in the aquatic
resources downstream by exporting large quantities of plant material. In order to provide
this function, the wetland needs to have the following:

e Water with adequate nutrients coming into the wetland

¢ Good exposure to sunlight

e A way for the plant material to pass from the wetland into downstream aquatic
resources
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The major processes that control the export of food are the movement of water to and
from the wetland, and the movement of nutrients into and within the wetland. Thus,
human alterations in the movement of water and nutrients into the wetland from the
contributing landscape may change how the wetland supports the food web downstream.

5.3 Goals and Objectives of Analyzing the
Landscape

The primary goal of a landscape analysis is to develop an understanding of where
landscape processes occur and where they are particularly sensitive to human
disturbances. As mentioned previously, changes to landscape processes will often result
in changes to the functions in wetlands. An understanding of the geographic locations
where processes are most sensitive to change is needed to identify appropriate and
effective solutions for protecting wetlands and their functions (these solutions are then
developed in Step 2 of the framework). Understanding environmental factors in the
landscape is basic to planning how humans should use the land in the future, where they
should preserve it, or how they might restore it.

Landscape analysis can support land-use planning, including comprehensive planning,
because it provides a basis for understanding the future impacts of different zoning
configurations and development scenarios. The following objectives for a landscape
analysis help achieve this goal:

e Identifying which parts of the landscape provide essential environmental
processes (landscape processes)

o Identifying the range of disturbances that affect landscape processes, and whether
they are caused by human activities or natural disturbances

¢ Identifying which geographic areas are most susceptible to these disturbances,
and therefore pose environmental constraints to land uses in these settings

e Determining how the landscape processes and the geographic areas that provide
these processes influence wetlands and their functions

These objectives can be met by answering the questions posed in the following section.

The objectives apply to analyzing both the contributing landscape and the management
area. Landscape processes are not geographically constrained by political boundaries.
The reason for presenting a framework that separates the contributing landscape into two
geographic units (the management area and the contributing landscape outside the
management area) is to simplify the task of protecting and managing the wetland
resources. Landscape processes and wetlands that occur within a jurisdictional boundary
can be protected and managed by that jurisdiction. Protection outside the jurisdictional
boundary will require a cooperative effort by several jurisdictions.
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5.4 Questions that Can Be Used to Guide an
Analysis of the Contributing Landscape and the
Management Area

The questions listed below can be used to guide an analysis of the landscape and are
phrased so the answers can be used to meet the goals and objectives described above.
Each question is discussed in detail in the subsections that follow.

The questions that direct a landscape analysis are similar for both the contributing
landscape and the management area. As previously mentioned, the difference in the
analysis for these two geographic scales is more an issue of resolution than a different
approach. If the management area is smaller in size than the contributing landscape, the
analysis of the management area can make use of more detailed information. Local
jurisdictions can then develop more detailed plans and be provided a better assurance that
the risks to their wetlands are minimized. The same tools and methods, however, can be
used at either geographic scale.

e Question 1. What are the landscape processes in the contributing landscape in
the absence of human alterations (i.e., before they were altered by human
activities on the land), and where are they located geographically?

o Question 2. What are the relationships between these original landscape
processes and the wetlands and their functions in the management arca?

e Question 3. What alterations to landscape processes have occurred, and how
have these changes affected the wetlands and their functions?

¢ Question 4. What geographic areas are currently important for maintaining
landscape processes and can be impacted by future activities and growth?

¢ Question 5. What measures can be used to protect and restore landscape
processes in order to protect and restore the wetlands and their functions?

These questions should be answered by local jurisdictions prior to completing Step 2,
Prescribing Solutions (e.g., developing critical areas ordinances, shoreline master
programs, restoration programs, etc.), and Step 3, Taking Actions (i.e., implementing the
solutions identified in Step 2), in the four-step framework. Although each question is
directed toward wetlands and their functions, some of the landscape processes analyzed
in answering these questions involve other aquatic resources and critical areas and can be
used to help other planning efforts.
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5.4.1 Question 1. What are the landscape processes in the
contributing landscape in the absence of human
alterations, and where are they located geographically?

The focus of this question is on processes that affect wetlands in the management area,
but it can apply to all landscape processes in the contributing landscape because they are
important factors for all natural resources and other critical areas. Understanding the
landscape processes that were present in the absence of human disturbances defines the
baseline conditions against which changes can be compared. In addition, it helps to
identify the aspects of processes that are essential to maintaining current functions of
wetlands.

Understanding the environmental processes in the absence of human disturbance is
important even if recreating the “undisturbed conditions” is not a goal of the
planning process.

This question can be answered by identifying and mapping the landscape processes that
support or maintain wetlands and their functions. In general, these processes will fall into
the following categories: the movement of water, sediment, nutrients, energy, and
wildlife, as well as physical, chemical, and biological interactions that can occur at the
watershed and sub-basin scale. To identify these processes, the jurisdiction will need to
consider the historic condition and location of the following:

e Drainage patterns of surface water — how surface water reaches the wetlands (e.g.,
areas contributing water to the wetlands including streams, culverts, stormwater
outfalls, and sheet flow)

o Flow paths of groundwater — where groundwater is recharged and discharged and
where discharge has created wetlands

e Sediment and its path through the contributing landscape — likely sources of
sediment, areas where sediment is deposited, and ways that sediment moves
through the landscape to the wetlands

¢ Nutrients and their path through the contributing landscape — likely sources of
nutrient inputs, areas where nutrients would be removed, and pathways for
nutrients reaching the wetlands

¢ Corridors along which wildlife moves and plants are dispersed

Sources for this information include soils maps, aquifer recharge maps, stream
inventories, topographic maps, resource/habitat maps from state and federal agencies,
zoning maps of active agricultural lands, or even environmental documents such as
environmental impact statements. Note that some of these landscape processes may
occur at a scale much larger than the extent of the historic wetlands and may extend
throughout the contributing landscape.
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5.4.2 Question 2. What are the relationships between these
original landscape processes and wetlands and their
functions in the management area?

Answering this question requires analyzing the connections between the location of
landscape processes and existing and historic wetland resources. The most important
process to consider is where on the landscape water reaches the surface, or where surface
water is slowed down enough to be ponded. Generally wetlands will form in these
locations. For example, extensive peat deposits at the base of a slope where groundwater
surfaces would indicate a probable location of wetlands. Topographic depressions in a
floodplain would indicate locations where floodwaters can be stored and where wetlands
also often occur.

The connections between wetlands and landscape processes are very specific to the
topographic, geologic, and climatic conditions of an area. If an existing method to
analyze the landscape, such as that being developed by Ecology, is not used, local experts
will need to be consulted to develop an understanding of the links between wetlands and
landscape processes.

5.4.3 Question 3. What alterations to landscape processes
have occurred, and how have these changes affected
wetlands and their functions?

Answering this question will require understanding where the following alterations have
occurred:

o Changes to water flow. For example, areas where:
— Surface water flow has been diverted, channelized, or culverted
— Subsurface flow has been converted to surface flow
— Increased flooding occurs
— Stormwater management facilities have been installed
¢ Changes in the sources and transport of sediment. For example, areas where:
— Active land clearing, construction activities, or agricultural practices occur
— Sediments are deposited
— Streams are entrenched
— There is excessive bank erosion

—  Sediment enters streams from roads and roadside ditches
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o Changes in water quality. For example, areas with:

— Increased input and transport of nutrients (may be associated with sediment
sources)

— Increased input and transport of toxic compounds and pathogens

— Biological impacts such as closure of shellfish beds or an increase in harmful
algal blooms

e Wetlands have disappeared (e.g., from filling or ditching and draining)

Answering this question provides an understanding of how landscape processes and
wetland resources have been altered. It is not necessary to measure or quantify changes
in landscape processes directly to answer this question. Instead this can be accomplished
by comparing maps of the disturbed conditions (generated through the analysis for this
question) to the undisturbed conditions as mapped in the analysis needed to answer
Question 1. Changes in processes can be inferred from specific indicators of change
listed in the bullets above.

For example, the most readily available information on changes in types of land use may
be through comparison of historic aerial photographs to current conditions. Such a
comparison can illustrate changes such as conversion of forested lands to an agricultural
or a built condition; conversion of agricultural lands to a built condition; changes in land
use from low to high density or residential to commercial/industrial uses; and so on.
Additional data on water quality from monitoring reports, information from surveys of
the numbers and types of road crossings on streams and rivers, and/or information on the
physical alteration of streams and rivers (e.g., ditching, diking, etc.) can all serve as
indicators of changes in processes.

54.4 Question 4. What geographic areas are currently
important for maintaining landscape processes and can
be impacted by future activities and growth?

Once a jurisdiction has identified the areas where landscape processes historically
occurred and where they have been changed, it is possible to identify those areas where
landscape processes still occur today. This information can be used to predict where
additional changes to processes and wetlands might occur from future activities. The
purpose is to identify areas where the movement of water, sediment, nutrients, energy,
and wildlife are particularly sensitive to additional human activities and disturbances.

The following are some human activities occurring in areas that are particularly sensitive:
¢ Filling in floodplains alters the movement of water and especially flood storage

e Paving in areas where groundwater is recharged resulting in reduced infiltration
and baseflow to streams

Wetlands in Washington State Chapter 5
Volume 2 — Protecting and Managing Wetlands 5-9 April 2005



¢ Building roads through the remaining vegetated corridors reduces the movement
of animals and increases the potential invasion of unwanted plant species
(Vegetated corridors are sensitive to being fragmented)

5.4.5 Question 5. What measures can be used to protect and
restore landscape processes in order to protect and
restore wetlands and their functions?

Answering this question is primarily an analytical process that relies on data and
information collected in the previous questions. There are two objectives associated with
this question. The first is to identify areas that have not yet been altered but are critical to
maintaining processes and functions—the sensitive areas identified in Question 4. These
should be managed to minimize the potential impacts of human activities through
regulatory and non-regulatory means. The second is to identify where landscape
processes have been altered but can be restored. Chapters 6 through 9 of this volume
discuss in detail the regulatory and non-regulatory approaches that can be used for
protection and restoration.

5.5 Questions that Can Be Used to Guide an
Analysis of Individual Wetlands

The questions listed below can be used to guide an analysis of individual wetlands. The
questions are phrased so the answers can be used to meet both regulatory and non-
regulatory needs to protect and manage wetlands. The landscape analysis described in
the previous section is appropriate for the development of land use and other plans. It
does not, however, provide enough detail for making decisions about individual wetlands,
either permit decisions which are site-specific or site-specific decisions about restoration
or preservation. Questions 6 and 7 reflect analyses that are usually done during the
planning process and in conjunction with the landscape analysis done for Questions 1-5.
Question 8 addresses analyses that are most often done when proposals are submitted for
altering specific wetlands.

e Question 6. What wetlands are currently performing functions that are associated
with important processes identified in the landscape analysis?

* Question 7. What degraded wetlands or former wetlands are suitable for
restoring landscape processes identified in Question 3?

¢ Question 8. What are the functions of individual wetlands that need to be
protected, preserved, or managed?
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5.5.1 Question 6. What wetlands are currently performing
functions that are associated with important processes
identified in the landscape analysis?

Answering this question is primarily an analytical process that relies on data and
information collected in Question 4. The purpose is to identify specific wetlands where
the movement of water, sediment, nutrients, energy, and wildlife are particularly sensitive
to additional human activities and disturbances. These wetlands will be a subset of the
sensitive areas identified in Question 4, and they should be specifically highlighted in any
general plan to protect and manage wetlands.

For example, headwater wetlands are very important in desynchronizing flood flows in
downgradient areas. This desynchronization maintains the landscape process of water
flow, and protecting this function in headwater wetlands is important for the entire
watershed downstream.

5.5.2 Question 7. What degraded wetlands or former
wetlands are suitable for restoring landscape processes
identified in Question 3?

Opportunities for restoration can be identified by developing a map of wetlands that have
been degraded, and furthermore that may no longer meet the definition of a wetland.
This is accomplished using hydric soils, wetland inventories, and land-use maps. The
locations where these former or degraded wetlands intersect the areas where landscape
processes occur (from Questions 1 and 4) are the areas best suited for restoration. This
information is the basis for developing regional restoration plans, developing mitigation
banks, and developing an understanding of the type of compensatory mitigation that is
appropriate for permitted alterations to existing wetlands.

5.5.3 Question 8. What are the functions of individual
wetlands that need to be protected, preserved, or
managed?

The functions present in a wetland need to be understood in order to apply protective

measures that will adequately protect these functions, such as buffers and appropriate
mitigation plans. Not all wetlands provide the same functions or function at the same
levels (see Chapters 2 through 4 in Volume 1 for further discussion). The analyses of
functions of individual wetlands are usually done as part of permitting for actions that
could affect that wetland.

Most analyses of wetlands at a specific site use rapid approaches that assess a range of
wetland functions and values. Many methods have been developed in the last decade to
analyze wetland functions and values, and these have been summarized in numerous
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compilations (e.g., Hruby 1999, Bartoldus 1999, and the Army Corps of Engineers
Ecosystem Management and Restoration Information System
http://el.erdc.usace.army.mil/emrrp/emris/ go to Index, Wetland Procedure
Descriptions).

In addition, Ecology has developed several methods that can be used for the analysis of
functions at the site scale. The Washington State Wetlands Rating System for Eastern
Washington - Revised (Hruby 2004a) and the rating system for western Washington
(Hruby 2004b) were developed to categorize wetlands based on their sensitivity to
disturbance, how difficult they may be to replace through compensatory mitigation, the
rarity of the wetland type, and the groups of functions they provide.

Methods for Assessing Wetland Functions (Hruby et. al. 1999, 2000) (also called
Washington State Wetland Functions Assessment Method or WFAM) provides more
detailed information on up to 15 specific functions that a wetland performs. Both the
rating systems and the methods for assessing functions do not address other benefits
wetlands provide such as aesthetics, provision of educational and recreational
opportunities, etc. WFAM is currently available for a subset of wetland types in both
eastern Washington (Hruby et al. 2000) and western Washington (Hruby et al. 1999).

Other methods that have been developed for analyzing individual wetlands in
Washington State include the Wetland Functions Characterization Tool for Linear
Projects from the Washington State Department of Transportation, which characterizes
functions as “probably present” or “probably not present” and as “principal” or
“secondary” functions (Null et al. 2000). A brief description of these and other
assessment methods that are often used in the state is provided in Appendix 5-B.

In some cases all the wetlands in a basin or sub-basin are analyzed in advance of any
actions as part of a regional plan using one of the “rapid” methods described above. This
information is used to guide planning by identifying up front those individual wetlands
that should not be altered because they perform important functions that cannot be
replaced. Wetlands are also identified that do not function well. These can be identified
as suitable for development with appropriate compensation. Potential or recommended
mitigation sites can also be identified during this planning process. Examples from the
Puget Sound area include the Mill Creek Special Area Management Plan or SAMP (U.S.
Army Corps of Engineers 1997) and the Everett Snohomish Estuary Wetland Integration
Plan or SEWIP (City of Everett 1997).
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Chapter 6
Prescribing Solutions: Landscape-Based

Land-Use Plans

6.1 Introduction

This chapter presents approaches to developing plans and policies that incorporate the
information collected during Step 1 of the four-step framework—the analysis of the
landscape and its wetlands—as described in Chapter 5. Developing plans and policies is
part of Step 2 (Prescribing Solutions) in the framework of a wetland management
program (Figure 6-1).

Plans and policies are enhanced by information generated in Step 1, which involves
analyzing the role that wetlands play in landscape processes. Landscape processes both
maintain and interact with wetlands and the functions they perform. Landscape processes
can include physical processes such as those that maintain hydrology and the physical
stability of shorelines; chemical processes such as those that maintain or degrade water
quality; and ecological processes such as those that maintain habitats and species.

The results of these landscape analyses are used in Step 2 to identify solutions that reduce
the risk of human activities that degrade or eliminate wetlands and landscape processes.
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Figure 6-1. Developing plans and policies fits into Step 2 within the four-step framework

recommended for protecting and managing wetlands (shaded box).
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This chapter begins with a brief overview of planning and the Washington State Growth
Management Act (GMA) (Section 6.2). It then describes the importance of using
landscape analysis and approaches (at the appropriate scales) when initiating and
completing planning processes (Section 6.3). Next, Smart Growth is introduced (Section
6.4); the concepts of which form the foundation for two complementary planning
applications called Green Infrastructure and Alternative Futures which are described in
some detail. These approaches have been used as reliable frameworks for the inclusion
of landscape analysis and perspectives within both local (such as subarea plans) and
comprehensive planning processes (described in Chapter 7). The chapter concludes
(Section 6.5) with a discussion of the fiscal benefits of maintaining landscape processes
by protecting critical areas such as wetlands, floodplains, streams and riparian areas,
nearshore areas, etc.

6.2  Overview of Planning and the GMA

Land-use planning, in the context of resource management, is the formalized process by
which jurisdictions identify what can or cannot occur on lands within their regulatory
authority. In Washington State, land-use planning is implemented at a local (county or
city) level of government and is directed by the Growth Management Act (GMA), with
state agency technical assistance and oversight.

In 1990 the Washington State Legislature passed the GMA (RCW 36.70A) to guide local
Jjurisdictions in their land-use planning efforts. The GMA dictates that counties and cities
with certain characteristics must fully plan for future growth (RCW 36.70A.040).
(Chapter 2 of this volume provides an overview of the GMA and a review of Hearings
-Board and court cases relating to the GMA, critical arcas, and best available science.)

The GMA identifies goals to be used by local governments to “guide” the development of
comprehensive plans. A full range of actions is included, such as concentrating
development to limit urban sprawl; coordinating infrastructure for transportation;
avoiding incompatible uses while maintaining the extraction of natural resources from
forests and mines and agricultural production on designated lands of long-term
commercial significance; as well as protecting the environment and the quality of life in
the state. Cities and counties planning under the GMA have responded to these mandates
by developing or updating their comprehensive plans and the codes and ordinances that
implement the plans.

The planning process should begin with an understanding of existing natural resources
(e.g., wetlands, floodplains, riparian areas, etc.) and the functions they provide, as well as
the broader landscape processes with which they interact. Once these have been
identified, they should be protected through comprehensive plans, other local plans, and
the regulations and management practices that implement the plans.

Planning concepts and approaches described in this chapter (Smart Growth, Green
Infrastructure, and Alternative Futures) use landscape-scale information to evaluate
possible scenarios for future use and management of the land. They incorporate
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alternative approaches for meeting future community needs while protecting ecosystems.
The general objective of these approaches is to help identify options that both minimize
environmental impacts and use the functions (services) provided by the ecosystems that
exist within a healthy landscape. Wetlands, for example, will retain and slow floodwaters
and recharge both stream flow and aquifers — environmental functions which engineering
cannot easily or inexpensively replace. Good planning is therefore vital for protecting
ecosystems, including critical areas and the functions they provide, as well as saving
money for the community in the long run.

The planning approaches described below can be used as a basis for revising
comprehensive plans or subarea plans, developing watershed protection and restoration
plans, and supporting other planning and management efforts. They also provide a
pragmatic approach for actively engaging the public by incorporating their direct input in
the evaluation phase and by participating in making decisions about the future of their
communities and surrounding landscapes.

Factors to consider when making land-use decisions affecting the future

In the paper Ecological Principles and Guidelines for Managing the Use of Land by V.H. Dale
et al. (2000), scientists from around the country collaborated to identify factors to consider
when making land-use decisions. These factors include the following:

1. Examine the impacts of choices in a regional (or landscape) context

2. Plan for long-term change and unexpected events

3. Preserve rare landscape elements, critical habitats, and associated species

4. Avoid land uses that deplete natural resources over a broad area

5. Retain large contiguous or connected areas that contain critical habitats

6. Minimize the introduction and spread of non-native species

7. Avoid or compensate for the effects of development on ecological processes

8. Implement land use and land management practices that are compatible with the natural
potential of the area

The paper provides guidance for applying each of these factors to the planning process. They
note that the mobility of human activities is more flexible (within limits) than the mobility of
important landscape processes and ecosystem functions. Therefore, ecological constraints (the
need to manage landscape processes for the long term) can be used as the primary
consideration in land-use planning. The planning sequence they suggest is to first plan for
maintaining water and biodiversity; then for cultivation, grazing, and the harvesting of wood
products; then for managing sewage and other wastes; and finally for the placement of homes
and industry. (The goals in the list above are also listed in Chapter 1 and should be considered
throughout the four-step framework for protecting and managing wetlands and other critical
areas.)
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6.3 The Importance of Incorporating a Landscape
Perspective in Planning

Land-use planning has traditionally focused on human actions implemented through
management decisions at the level of the individual site or parcel. It has done so without
always considering what is needed to protect environmental processes and wetlands at the
landscape level (Dale et al. 2000). The synthesis of the science in Volume 1 indicates
that the lack of incorporating information about the landscape in decisions made about
land use, including those involving wetlands and their functions, is a major deficiency.
For example, Volume 1 concludes that cumulative impacts lead to the degradation of
wetlands and other natural resources. This results in the loss of landscape and watershed
processes over time. A cumulative impact is “...the impact on the environment which
results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions... Cumulative impacts can result from individually
minor but collectively significant actions taking place over a period of time” (Council on
Environmental Quality 1997 http://ceq.eh.doe.gov/nepa/regs/ceq/1508.htm#1508).

Volume 1 goes on to state that regulatory programs that are based on a case-by-case
approach and a lack of consistency between jurisdictions are two of the causes of
cumulative impacts. Studies cited in Volume 1 found that decision-making that only
considers individual projects without taking into account the larger landscape does not
address cumulative effects (Johnston et al. 1990, U.S. Environmental Protection Agency
1999, Dale et al. 2000). This is especially significant for landscape processes that occur
across jurisdictional boundaries (i.e., processes within the contributing landscape as
depicted in Figure 4-2 in Chapter 4 of this volume).

One of the solutions for reducing cumulative impacts in the future, therefore, is
developing plans and policies that incorporate information on larger landscape changes
on these ecosystems and their respective landscape processes. Through analyses using
data generated at this scale, local governments gain an understanding of where processes
and functions occur, the interactions between ecosystems and the surrounding landscape,
and how land uses may affect them.

With this knowledge comes the ability to minimize cumulative impacts to processes,
functions, and resources by developing plans, policies, and setting clear management
objectives that affect growth patterns. These can dictate which areas will be most fully
protected and which may be degraded or remain in a degraded condition.
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Plans, policies, and management objectives can in turn initiate protection programs that
go beyond case-by-case decision-making by considering the larger landscape. For
example, comprehensive planning based on landscape information can serve as the
platform for critical areas ordinances, clearing and grading ordinances, zoning
designations, shoreline master programs, protection measures through the Endangered
Species Act, as well as non-regulatory restoration and preservation programs.

Local governments, therefore, benefit from having an understanding of key landscape
processes and the functions that networks of critical areas provide. Landscape
information can identify the capacity of natural resources like wetlands to provide
important services to communities such as maintaining water quality, reducing flooding,
etc. Local governments gain a clearer understanding of where these processes and
functions occur in order to steer development to more appropriate areas and thereby
reduce impacts to the processes and functions.

Plans and regulations based on scientific information may result in a more efficient
permitting process by reducing the need to complete complex environmental review and
detailed studies at the permitting level. They also can facilitate cooperation between
jurisdictions, thereby further reducing cumulative impacts.

Minimizing the cumulative impacts of land use through landscape-based plans, policies,
and implementing regulations can prevent costly problems by maintaining landscape
processes and wetland functions over time. The result is a fiscally responsible approach
to sustaining development.

6.4 Smart Growth

Smart Growth is a relatively new, conceptual framework for improving land-use planning
and the management of growth in communities. It provides core defining principles
intended to guide the development of land-use plans and policies as well as implementing
regulations and practices. Its purpose is to minimize the negative effects of sprawl
development on both local communities and the environment. Smart Growth integrates
better economic, social, financial, and environmental outcomes for a community. It
represents planned actions taken with all the community’s benefits in mind both in the
near term and well into the future.

Applying the principles of Smart Growth has been found to be fiscally beneficial by
recognizing that certain patterns of growth and decline significantly hurt communities by
undermining both their economies and the environment (Muro and Puentes 2004). In
their paper Investing in a Better Future: A Review of the Fiscal and Competitive
Advantages of Smarter Growth Development Patterns, Muro and Puentes (2004) found
that Smart Growth can reduce public costs of installing new infrastructure and delivering
new services, improve a region’s economic performance, and bring economic gains to
suburbs as well as cities. (See Appendix 6-A for additional references and web pages
about Smart Growth.)
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The National Governors’ Association promotes the use of Smart Growth land-use
planning and practices as beneficial for local communities. They recognize that it is not
necessarily growth that is the problem but the patterns of sprawl-induced growth which
are harmful (see the National Governors® Association web site www.nga.org).

Smart Growth focuses on growth that protects open space, revitalizes neighborhoods, and
makes housing more affordable while improving the quality of life in communities.
Fundamental to the Smart Growth concept are the following defining principles:

e Preserving and restoring critical environmental areas and the functions and
services that these areas provide

¢ Strengthening and directing development toward existing communities
e Fostering attractive communities with a strong sense of place

e Reintegrating compatible uses in neighborhoods (mixed land use)

e Taking advantage of compact building design

o (Creating walkable neighborhoods

¢ Providing a variety of transportation choices

When applying the concept of Smart Growth, local governments analyze the landscape
using the best resource information available about the geographic area, identify the
needs and desires of the citizens in visioning their community’s future, and then evaluate
different scenarios to accommodate future growth in a sustainable manner.

Landscape analysis is an important element of Smart Growth planning, However, it is
only in recent years, since the advancement of the Geographic Information System (GIS),
that conducting landscape analysis has been possible. Even more recent has been the
development of methods to analyze landscape data which provide a scientific
understanding of the sensitivities and stressors on natural resources and landscape
processes. With this science-based knowledge, local governments and communities can,
for the first time, improve their decisions about land uses and more effectively
incorporate Smart Growth concepts into land management.

The concept of Smart Growth and its guiding principles can be applied through a variety
of mechanisms. Land-use policies using Smart Growth principles encourage mixed-use
zoning, limited outward expansion, higher density development, reduced travel,
revitalization of urban centers, and preservation and restoration of open space essential to
maintaining critical areas and landscape processes. Examples of planning tools using
Smart Growth principles include Green Infrastructure planning and Alternative Futures
analysis. Both are discussed later in this chapter.

Regulatory practices applying the Smart Growth concept focus on reduction of
impervious surfaces, maintenance of tree and vegetative cover, compact building design,
etc. Low impact development (LID), traditionally applied as a technical approach to
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reducing stormwater impacts from developed lands, conceptually falls within the
parameters of Smart Growth principles as well. Non-regulatory programs adopted using
Smart Growth approaches emphasize preserving and restoring core greenspace areas,
Preserving and restoring these areas is most effective when non-regulatory and regulatory
tools are both applied.

Smart Growth planning offers the opportunity to take a proactive and resource-based
approach to minimizing cumulative impacts on the landscape while maximizing
environmental processes that benefit the community. At its best, Smart Growth has the
potential to help direct future growth in ways that maintain or improve landscape
processes and promote a healthy, functioning environment.

Washington’s GMA incorporates some Smart Growth considerations in the directives for
the use of critical areas ordinances, concentrating urban development and infrastructure,
and conserving resource lands for long-term use. Many of the other Smart Growth
elements that are planning and implementation tools can certainly be applied within the
GMA context to bring the best land management practices to Washington.

6.4.1 Smart Growth Can Be Used to Develop or Update
Local Plans

Smart Growth concepts and associated planning approaches can be applied at any time in
the local planning process. (See Sections 6.4.2, 6.4.3, and 6.4.4 for a discussion of
planning approaches which use Smart Growth concepts.) It is optimal to incorporate
landscape analysis and Smart Growth concepts early in the process whenever a local
jurisdiction intends to update its comprehensive plan and implementing ordinances,
develop new subarea plans, or expand urban growth areas.

Updates to comprehensive and subarea plans are particularly important times for re-
assessing the conditions of local landscapes and evaluating different development options
for minimizing future impacts on ecosystems and landscape processes. Smart Growth
approaches are more likely to succeed when they are discussed, developed, and
implemented as part of a formal planning process. Watershed academies or councils
(committees of scientifically informed citizens) can help guide the planning process.
They can make recommendations on how to incorporate information about the landscape
and principles of Smart Growth into land-use planning.

In areas close to urban centers that are not yet developed, into which urban growth
boundaries may be extended, there is still an opportunity to tailor management needs
within the landscape context. In more rural areas, harmful losses can be prevented by re-
directing development to the least sensitive locations. These opportunities may well
reflect the “best case” scenarios for balancing community needs while maximizing
resource protection prior to development, thus sustaining landscape processes and natural
resources to avoid expensive land-use problems in the future.
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Smart Growth, and other planning processes that incorporate landscape analysis, can help
define and identify specific restoration, preservation, and conservation needs and develop
plans to address those needs. While it is unrealistic to think that an already built
environment will be “un-built,” mitigating or compensating actions (e.g., using
restoration and preservation) might be identified and take place elsewhere in the vicinity
to recover lost functions deemed beneficial by communities and resource managers. In
this respect, some of the approaches described in this chapter, and elsewhere in Volume
2, can help identify and address restoration, preservation, and conservation needs in terms
of landscape processes and target the type of implementing action needed for each site.
(See Chapter 9 for more discussion of non-regulatory tools.)

A case study of the benefits of Smart Growth

A recent study by Preuss and Vemuri (2004) projected the effectiveness of Smart Growth
practices implemented in Montgomery County, Maryland, in the 1960s. At that time
Montgomery County implemented tools incorporating Smart Growth principles including
transfer of development rights, cluster development, and open space acquisition through
their land-use plans.

Preuss and Vemuri applied a dynamic model to predict the implications of using Smart
Growth tools in Montgomery County during the last four decades. They did so by
reviewing three different scenarios: 1) traditional policies, 2) current Smart Growth, and
3) full development. They found that Montgomery’s current Smart Growth practices
reduced negative effects on water quality and preserved more open space than the other
two scenarios. In addition, under Montgomery’s existing Smart Growth practices,
developable land would still remain into 2050 while being non-existent under the other
scenarios.

6.4.2 Planning Approaches Using Smart Growth

To illustrate the application of Smart Growth principles to planning, two approaches are
discussed in the following sections: Green Infrastructure (Section 6.4.3) and Alternative
Futures (Section 6.4.4). Both of these very similar, yet complementary, approaches
examine how the services and infrastructure provided by natural resources can be used to
benefit communities while maintaining those resources into the future. These planning
approaches can readily be used by local governments to help develop comprehensive plan
elements and help guide implementation of regulatory and non-regulatory programs.
Comprehensive plans are discussed in Chapter 7.

By developing plans using Green Infrastructure or Alternative Futures, a local
jurisdiction can develop the best greenprint or preferred alternative for the future. (See
Section 6.4.3.1 for a discussion of the approach to developing a Green Infrastructure
plan.) The conceptual land-use plan, often presented in the form of a map or maps,
includes the location and type of all essential (core) areas that need conservation,
preservation, and/or restoration (including degraded areas that provide opportunities to
restore processes and functions).
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These approaches can include both an assessment of the current and projected needs for
infrastructure (e.g., transportation corridors and water and sewage treatment options) as
well as the desired land-use patterns that will maintain and protect important
environmental processes and functions. The implementation tools used to conserve,
preserve, and restore the identified areas may be either regulatory or non-regulatory.
Which protection measures work best at any location are determined by the functional
attributes of the landscape, the overall risk associated with loss of the resources
identified, and, ultimately, the community’s vision of the landscape for the future.

See Chapter 8 for a description of restoration and preservation used in a regulatory
context and Chapter 9 for restoration, preservation and conservation used in relation to
non-regulatory activities. These terms are also defined in the glossary.

6.4.3 Green Infrastructure Planning

Green Infrastructure or GRIST is defined as an interconnected network of protected land
and water that includes a wide variety of both relatively undisturbed and restored
ecosystems and landscape features that make up a system of hubs and links. The network
supports native habitat and communities, maintains landscape processes, sustains air and
water resources, and contributes to the physical and economic health and quality of life of
communities. In addition, this network of lands provides corridors for wildlife
movement. (See Section 6.4.3.3 for conceptual illustrations of “hubs and links” and a
simplified overview of the typical steps in developing and implementing a GRIST plan.)

The resulting network of ecologically important lands integrates:
o Waterways, wetlands, forests, wildlife habitats, and other such features
e Greenways, parks, and recreation lands
e Working farms, ranches, and forests

e Wilderness and other open spaces that support native species and maintain
landscape processes

GRIST plans are an important element of Smart Growth because they help local planners
identify and prioritize resources to be preserved, ensure the economic viability of
working landscapes, and guide development in a manner that is compatible with
sustaining landscape processes and the character of the community. GRIST plans
provide a greenprint for accommodating land-use patterns while preserving critical areas,
ecosystems, resources, and areas with native species and cultural assets. By integrating
the benefits of landscape processes and services, GRIST plans assess current conditions
and guide future land uses similar to how a transportation plan provides a blueprint for
existing and future travel needs.
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The President’s Council on Sustainable Development identified Green Infrastructure as a
key strategy for achieving sustainability in the report Towards a Sustainable America —
Advancing Prosperity, Opportunity and a Healthy Environment for the 21 Century
(Williamson 2003). Additional references on Green Infrastructure and Smart Growth
topics are provided in Appendix 6-A.

6.4.3.1 The GRIST Approach

When developing a GRIST plan (or greenprint), conservation of landscape processes and
critical arcas establishes the foundation on which the rest of the local comprehensive plan
is built.

Integrating the results of landscape analysis (as described in Chapter 5) into the GRIST
plan ensures that the functions and processes necessary to maintain long-term protection
of natural resources including wetlands are thoroughly understood and considered in
avoiding future impacts or loss. For example, areas where significant groundwater
discharge/recharge and storage occur would not be appropriate to zone for uses that
would result in a high percent of impervious surfaces (e.g., roofs, driveways, roadways,
and parking lots). These areas would be more appropriately zoned as open space or other
low-density uses, rather than being designated for high-density development. The local
jurisdiction might want to consider preserving such areas from development altogether so
that the community’s water supply is assured into the future.

A GRIST plan can also identify areas that provide important landscape processes that
need restoration. For example, this might include areas where construction of levees has
separated rivers from their floodplains or where drainage channels are conveying
subsurface waters away from wetlands.

Thus, integrating the results of landscape analysis allows a jurisdiction to direct human
activities to locations that avoid or minimize impacts to critical areas and other natural
resources, sustaining them over time while supporting the community’s needs for
adequate water supplies, water quality, flood attenuation, etc. In addition, GRIST
planning tracks the pace and location of land use in relationship to these outcomes.
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GRIST plans are not open space plans

Traditional Open Space Plans (OSP) have been used by jurisdictions throughout
Washington for years. These plans are usually developed by the local parks and
recreation departments with the intent of securing open spaces which can provide the
citizenry with recreation opportunities and/or scenic amenities.

GRIST plans, or greenprints, take the OSP concept further by also examining the
functions provided by undeveloped lands and assuring continuity and connectivity
between protected features. As the name implies, GRIST plans are designed to protect
the “green infrastructure” on the landscape that provides for such “free” functions as
flood attenuation, groundwater recharge, water quality filtration, etc. These functions, if
lost, would need to be replaced by “engineered infrastructure,” if they can be replaced at
all. Additionally, conservation of habitat and biodiversity are also critical aspects of
greenprints which are addressed by maintaining core areas with linkages (hubs and links)
on the landscape.

Greenprints can be viewed as vital components for achieving both a healthy environment
and sustainable communities. As such, they are the building blocks for implementing
regulatory and non-regulatory programs. Thus, greenprints represent a community
commitment to avoid costly environmental problems through proactive measures. For
example, funds traditionally used for engineered infrastructure can be committed to
implementing the plan when the functions of “green infrastructure” replace the need for
built solutions.

-Note: Some local greenprints still primarily focus on recreational lands only. These
plans do not incorporate all of the broader principles of GRIST planning. Therefore, any
reference to GRIST plans or greenprints in this document is referring to the broader
description provided here and not plans that focus strictly on recreation.

GRIST Works in Both Undeveloped and Developed Areas

Communities at any stage of planning or development can incorporate Green
Infrastructure into their planning processes:

o GRIST planning for areas with little urban development. When applying the
results of a landscape analysis through a GRIST plan for a jurisdiction (or portion
thereof) that has experienced little human development, a network of critical areas
and resource lands can be identified for conservation. This network can be
coordinated with plans for the built infrastructure such as essential transportation
corridors. Essential “green infrastructure” can be preserved and/or restored while
transportation corridors and built environments are accommodated. This clearly
identifies where both public and private development will be better suited, thereby
allowing land uses that are compatible with maintaining the integrity of the
landscape and its processes.
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o GRIST planning for areas that are largely developed. In jurisdictions where
the landscapes have already been largely developed, applying the results of a
landscape analysis through a GRIST plan can designate and protect remaining
natural resources and critical linkages while still considering the existing roads,
urban centers, etc. Here the results of a landscape analysis may provide its
greatest benefit by identifying those portions of the landscape where essential
processes and functions can and need to be restored to fill in the gaps where
functions are needed.

6.4.3.2 Implementing a GRIST Plan

Implementing GRIST planning begins with incorporating the GRIST plan into the Land
Use Element of the comprehensive plan (as well as the Shoreline Master Program).
Other relevant elements of comprehensive plans should include policies and directives
for successfully implementing the GRIST plan. In line with these policies and directives,
regulatory and non-regulatory programs and tools should also be updated or developed.

The specific programs and tools to be used for implementation, and where and how they
are applied, will depend on the goals and needs of the GRIST plan in relation to
landscape processes, their level of degradation, their sensitivity to disturbance, and
development pressures. For example, in a particular sub-basin it might be most critical to
protect and maintain wetlands because the quality of the water is threatened by non-point
pollution. Thus, policies for that basin may direct agricultural landowners to provide
stronger buffer protections around aquatic resources. They may also encourage active
restoration of aquatic habitats and their buffers, while zoning designations could reflect
more stringent wetland standards to protect their ability to improve water quality. In an
undeveloped area that provides aquifer recharge, policies and regulations may
recommend low-impact development practices or even land acquisition as the preferred
tool for protection.

6.4.3.3 Typical Steps for a GRIST Plan

While each local jurisdiction might need to develop a GRIST plan in its own way, there
are some key steps that each should address (discussed below). Some of these steps may
overlap with the landscape analysis discussed in Chapter 5. For detailed guidance on
- GRIST planning, please refer to the four-volume workbook titled Local Greenprinting
Jor Growth (Trust for Public Lands and National Association of County Officials 2002).

Step 1- Develop the Overall Approach and Define the Geographic Scope

Developing a GRIST plan requires 1) defining the scope of the project, 2) establishing a
means of engaging the community through education and public input and providing a
forum for group decisions on the plan, and 3) understanding fiscal costs and benefits.

Decisions will be needed regarding the geographic scope of the GRIST plan and the
resources that will be examined. The geographic scope is the portion of the landscape
under consideration: Is it at the scale of the contributing landscape involving several
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jurisdictions, or is it a management area such as a county, city, or sub-basin? Defining
what areas should be part of a greenprint should ideally be examined in light of the
sensitivity of different areas identified during the landscape analysis.

The community must be informed and engaged early in the process because GRIST
planning is a process of community visioning and decision-making. Public
understanding and involvement are essential to the success of the greenprint design. A
communication plan should be created early in the process, identifying how the local
citizens will be engaged, what committees will be used to make planning decisions, what
will be their composition and decision-making power, etc.

It is advantageous to clearly articulate the fiscal savings that accrue as a result of GRIST
planning from the start, both to the citizenry and government decision-makers. Some
local jurisdictions conduct fiscal analyses comparing the cost of building infrastructure to
the cost of protecting green infrastructure, including the tax savings that green
infrastructure can provide to communities. Other fiscal benefits worth considering are
those that result from attractive landscapes (e.g., parks and recreation lands, greenbelts,
working farms, etc.). These greenspaces are increasingly important in attracting the
creative workforce that can add to the economic growth of communities (Florida 2002).
As mentioned previously, this is important information since the fiscal value of open
space should be communicated to policy-makers as well as the community. (See Section
6.5 of this chapter for further discussion of fiscal benefits.)

Step 2 - Inventory Resources

Conducting an inventory of resources might consist of a landscape analysis as discussed
in Chapter 5 or another method that is appropriate to assess the characteristics of the
green infrastructure in the planning area. As discussed earlier in this chapter, using a
landscape analysis ensures an understanding of the relationship of landscape processes
and wetland functions (as well as other natural resources) and how they have been
altered. Landscape data can be used in conjunction with information such as detailed
ownership patterns and current or projected zoning overlays. Together, this information
can assist with deciding how landscape processes and the functions provided by natural
resources should be protected, as well as the type and location of preservation and
restoration measures needed.

Figure 6-2 provides a simple, conceptual illustration of a landscape that has been
inventoried as part of developing a GRIST plan. This graphic serves as the base for
Figures 6-3 and 6-4 which illustrate subsequent steps in GRIST planning.
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Figure 6-2. Conceptual representation of a landscape that has been inventoried as part of
creating a GRIST plan (Figure provided by Heritage Conservancy, a non-profit land trust based
in Doylestown, PA).

Step 3 - Envision the Future

Envisioning the future is when the community establishes overriding principles that guide
the development of the GRIST plan. These are the goals for the greenprint and may
include preserving critical areas and natural resources within each landscape type,
maintaining and/or restoring landscape processes, providing or enhancing open space
corridors, and so on. The visioning process also inherently should include discussion and
identification of the least sensitive lands that are most appropriate for development for a
range of uses that are prioritized by the community.

Step 4 - Finding the Hubs and Links

Finding the hubs and links requires a detailed examination of key ownership and land use
patterns and defining how they will be addressed in the GRIST plan. Applying a
landscape analysis helps to target those areas needing special protection because of their
sensitivity or importance. From the landscape analysis, identification of existing or
potential hubs and links will become more readily apparent. For example, cultivated
lands, areas covered by forest, and existing preserves will be obvious “hub” points from
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which to consider retaining or recreating “links” between the “hub” sites (see conceptual
illustration in Figure 6-3). As this network is envisioned, steps needed to round out as
well as implement the plan (e.g., purchasing parcels of land to connect habitat areas or
restoring wetlands or riparian areas) become apparent.
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Figure 6-3. Conceptual representation of how hubs and links are identified as part of

creating a GRIST plan (Figure provided by Heritage Conservancy, a non-profit land trust based
in Doylestown, PA).

Step S - Creating the GRIST Plan

Creating the GRIST plan involves identifying potential land-use scenarios based on the
information described in the previous steps. Alternative scenarios can be examined using
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maps to apply different policy and zoning options. The community’s goals for the future
are applied to these options, and the appropriate course of action can be identified.

This stage in GRIST planning focuses on what specific provisions should be applied in
various portions of the landscape to effectively conserve, preserve, and/or restore core
areas of concern. At this stage of the process, the need to develop or revise the
comprehensive plan, implementing policies and regulations, and non-regulatory tools
should be apparent. Figure 6-4 provides a conceptual illustration of a completed GRIST
plan.
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Figure 6-4. Conceptual representation of a completed GRIST plan (Figure provided by
Heritage Conservancy, a non-profit land trust based in Doylestown, PA).

Step 6 - Implementing the GRIST Plan

Several means can be used to implement a GRIST plan, beginning with revisions to the
Land Use Element of the comprehensive plan. From there, zoning designations and
critical areas ordinances or other regulations can be modified as needed. In addition,
non-regulatory programs can be established which contain a mix of landowner incentives,
acquisition funding, and restoration components. The GRIST plan should be applied
throughout the planning area as new zoning decisions and new regulatory protections are
developed in proposed urban growth areas, master-planned communities, etc.
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6.4.4 Alternative Futures

Alternative Futures is another approach to land-use planning that uses Smart Growth
principles. Itis similar to Green Infrastructure planning; however, the analysis phase is
especially well developed to scientifically quantify the impacts to ecosystems from
different, future development scenarios. (See Section 6.4.4.1 on determining the scope of
the analysis for more discussion on the topic.)

Alternative Futures offers an excellent example of how a scientific examination of the
landscape, when combined with community involvement, leads to a more informed
planning process that results in improved environmental conditions and community
vitality. As with Green Infrastructure, the community helps to make the informed
decisions about land use when evaluating the different scenarios for future development.

A landscape analysis is used to create a series of scientifically supported scenarios that
depict what the landscape might look like and how it will perform under different future
land-use options. Each scenario is analyzed in regard to the environmental concerns and
community priorities that have been identified, similar to those already discussed in the
sections on Smart Growth and Green Infrastructure. The analysis uses metric measures
(discussed later in this section) to play out the future depictions of development, allowing
communities to better assess and evaluate the potential benefits and impacts of each
scenario on the environment and community’s quality of life.

As with Green Infrastructure, Alternative Futures relies heavily on involving an
interested and informed citizenry in the planning and design of a desired future. A strong
emphasis is placed on early communication, education, and participation. Community
meetings are held to provide the public with maps showing examples of how the
landscape will look under the different scenarios. Maps are used to compare different
scenarios which reflect various policy and regulatory choices (ranging from more to less
stringent protections). The sensitivity of the landscape to disturbances that would result
from each scenario is evaluated carefully. Visually comparing the impacts of these
scenarios provides an exceptional tool for helping the public to better understand what is
at stake and thus make more informed land-use choices about their community’s future.

When the preferred option is selected, the result is likely to be a land-use plan based on
both protection of the environment and the identified needs of the community. As with
Green Infrastructure planning, it is most likely to be both fiscally and environmentally
sustainable. It represents the most informed choice, therefore, making it a “smarter
growth” alternative.

6.4.4.1 Determining the Scope of the Analysis

The analysis, which is the hallmark of Alternative Futures, involves a broad, logic-driven
process that incorporates the specific needs of a local community while evaluating land-
use scenarios for their ability to retain long-term environmental and economic vitality. It
begins with assessing the current condition of the landscape and land uses.
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The community, with the technical assistance of supporting agencies, develops the scope
of the analysis: size of the planning unit to be analyzed, scale of the effort, functions and
issues that are of interest, the approach, method, and metrics used in the analysis, and the
capabilities of the local government.

Size of the Planning Unit

The size of the landscape planning unit to be analyzed may be as large as a regional,
terrestrial ecosystem (such as the Puget Lowlands), a large drainage basin (like the
Snohomish River) or as small as a local sub-basin. The unit may cross several political
boundaries or only encompass a limited portion of one jurisdiction. It may cover many
miles and acres or only a few.

Scale of the Effort

The scale of the effort refers to whether the analysis will be designed to provide
information for broader strategies and visions or for a more focused effort. This decision
affects the type of scientific method(s) chosen and the level of detail that will be used to
conduct the analysis. Generally, the analysis for broader strategies or visions involves
larger geographic areas, and less detailed (more general) methods are appropriate. By
contrast, a more focused planning effort might involve a sub-basin, for example, and
require methods that result in more detailed information that is focused on spatially
explicit, management options and recommendations. With this information, specific on-
the-ground actions, or consequences, can be clearly evaluated.

Functions and Issues of Interest

Analyzing the landscape is the best approach to understand landscape processes and
ecosystem functions at work across the planning unit and to examine ecological issues of
concern. Therefore, the analysis may need to broadly cover a suite of functions and/or
issues, or it may need to focus on specific areas of greatest concern. The community may
decide the analysis should focus on current problems or problems that may result from
future land uses. For example, the community may select flooding, water quality, habitat
and biodiversity, or groundwater recharge as the issues/functions they believe should be
examined in the analysis.

Approach, Method, and Metrics

Selecting the approach for conducting the Alternative Futures analysis will follow the
previous decisions. Approaches that are “geospatial” must be compatible with the size of
the planning unit, the scope of the process, and the scale of the effort. Geospatial refers
to the geographic location and characteristics of natural or constructed features and
boundaries on the Earth. Generally, geospatial approaches are used to simulate the
effects of land-use change on landscape processes and ecosystems.
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There are two geospatial approaches that can be used in an Alternative Futures analysis
depending on the local community’s particular needs:

® Forecasting. The common approach is to apply models that evaluate the impacts
and environmental outcomes expected under several different development
scenarios. Here each policy option is simulated in the model to predict the
appearance and environmental performance of the future landscape, resulting
from that policy choice.

® Backcasting. Alternatively, a concept called “backcasting” can be applied to
develop future scenarios aimed at achieving certain desired end-points (Robertson
2003). In this approach, the future landscape condition is selected first. Then
analysis and modeling are focused on effectively finding development policies
that will successfully achieve that pre-chosen outcome. This is a very effective
approach for holding the line in places where further degradation will collapse an
entire ecosystem, leaving the community’s economic vitality in crisis.

Method for Analyzing the Landscape

Before selecting the approach to use for an Alternative Futures analysis, a good starting
point, as previously mentioned, is analyzing the landscape. Appendix 5-B lists some
methods that can be used to analyze the landscape and one of the methods is being
developed by the Department of Ecology (www.ecy.wa.gov/programs/sea/landscape). It
provides a geomorphic examination of landscape processes in a defined area using a
Geographic Information System (GIS). It is designed to be used in planning and can
provide information at more than one geographic scale. For example, it can be used for
larger planning units to provide a broad understanding of the processes at work in the
landscape and to identify regional issues of concern such as water quality problems. It
can also be used within smaller areas of interest or concern to conduct more refined
analyses.

Products of Ecology’s method for landscape analysis include characterizations of past,
current, and potential environmental conditions. The analysis can identify problem areas
that are of concern and relate them to the existing landscape processes and the ecological
functions in the area. Examples include beaches with shellfish beds that have been
closed, areas with poor water quality, habitat areas that need to be restored, etc. The
analysis can be used to develop proactive strategies to avoid future impacts of
development.

Assessment Metrics

Along with the landscape analysis method, equally important in the Alternative Futures
analysis is the use of appropriate assessment metrics or measures: environmental
indicators of condition, stress, or response within an ecosystem that can be used in a
predictive manner. Metrics are usually selected based on a significant statistical
correlation with scientific data linking environmental stresses to a predictable
environmental response (e.g., a correlation between impervious surface and the condition
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of aquatic habitats). Assessment metrics are often calibrated to better reflect local
conditions within the specific area in which they will be applied. Several metrics are
typically used in order to ensure the reliability of the analysis. The selection and use of
such assessment metrics is an important and key component of evaluating alternative
land-use scenarios.

Current research in the Pacific Northwest, and Puget Sound specifically, is building our
understanding of some of the key stresses that affect landscape processes throughout the
region and within particular local areas. Local researchers (e.g., Alberti et al. 2003),
using geospatial techniques, are investigating and developing various assessment metrics
essential to retaining watershed condition such as amounts of impervious surfaces, road
density, number of stream crossings, and riparian and floodplain connectivity. These
measures are being offered to practitioners for pilot testing and application.

When using these metrics, communities can expect to identify, for example, what
percentage of cover from relatively undisturbed vegetation is needed to prevent problems
within watersheds. Another example is what percentage of connectivity between habitats
will assure that existing habitats remain viable. This information is directly used in the
comparison of different land-use scenarios, for choosing the preferred alternative, and for
implementation of the preventative or corrective actions that follow.

Local Government Capacity

It is important to recognize that the scientific rigor of the analysis and the success of the
planning process may be dependent on a number of local factors such as:

e Type, extent, and reliability of natural resource data currently available in the
landscape planning area

o Skills of existing staff in regard to conducting an Alternative Futures analysis,
especially GIS applications

¢ Adequate funding to employ the assistance of consultants if needed
e Time needed to complete the steps of the analysis and planning process
e Ability to engage the public and coordinate the effort

Given all these factors, how an Alternative Futures process is conducted (both analysis
and planning) will vary widely between jurisdictions and planning units. The value of
conducting an Alternative Futures analysis, however, remains. It can provide important
information such as the longer-term environmental costs and benefits of various
development scenarios, thereby pointing out possible solutions and misperceptions. The
result may be the achievement of multiple goals: protecting valued natural resources,
maintaining or improving community quality of life, retaining economic vitality, and
saving tax dollars. (See Section 6.5 for a discussion of fiscal benefits.)

Wetlands in Washington State Chapter 6
Volume 2 — Protecting and Managing Wetlands 6-20 April 2005



6.4.4.2 Local Example of Alternative Futures Planning

In January 2001, the Kitsap County Department of Natural Resources used the
Alternative Futures process to examine different scenarios in the Chico Creek watershed.
The Chico Creek watershed drains 16.3 square miles of land west of Dyes Inlet in Kitsap
County. Their goal was to develop an amendment to the County’s comprehensive plan
for this subarea. Locally referred to as “Planning by Watershed,” the pilot Alternative
Futures project was funded by the U.S. Environmental Protection Agency under a grant
to the Puget Sound Action Team. Information regarding the details of the project can be
found at: www.psat.wa.gov/Programs/growth/LID_futures.htm.

The County found the Alternative Futures approach was a unifying process that resulted
in the integration of land-use planning with other regional efforts such as watershed
planning, salmon recovery, clean water plans, as well as regulatory directives in the
Growth Management Act. Using the Alternative Futures process, the county developed
their preferred development scenario by:

¢ Conducting a technical analysis of current conditions in the watershed
e Involving citizens and interested parties in developing and selecting scenarios

o Testing the scenarios using Geographic Information System and scientific
analyses

e Making an informed selection of the preferred scenario for future land use

To accomplish these tasks, they established goals for analysis of the watershed, analysis
of the scenarios, and the planning process.

A strong component of Kitsap County’s approach was public involvement. Five
subcommittees were established, including an education work group, a public
involvement work group, a technical work group, a restoration work group, and a
watershed advisory committee. From these they constructed an effective education
campaign and public involvement process.

Four scenarios were examined: 1) the “current regulatory” condition, 2) a “strong
development” scenario, 3) a “strong conservation” scenario, and 4) a “moderate”
scenario falling between development and conservation. A suite of analyses, using
natural resource indicators, was conducted to identify the impacts of each alternative.
The strong development scenario was quickly dropped due to the severity of impacts.
The current regulatory condition then became the option with the greatest amount of
development. In the end, the community selected the moderate development scenario
which incorporated conservation-based patterns and practices.

Kitsap County officials were pleased with the benefits of the Chico Creek project and
propose using the Alternative Futures process to develop subarea plans for other
watersheds throughout the county.
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6.4.5 Combining Complimentary Approaches

Landscape analysis, Green Infrastructure, and Alternative Futures are all complementary
approaches. Applying the core elements of these three approaches in combination can
offer a strong analytical package for making land-use decisions that will benefit
communities while considering landscape processes.

Information about the landscape is an essential component of Green Infrastructure and
especially Alternative Futures, as described in the preceding sections. In brief; it can be
used as a tool to integrate information about different resources into the planning process
in order to identify the issues of highest priority and develop alternative land-use
scenarios. These scenarios can be analyzed (using GIS) and visually displayed as maps.
Ecology’s method for landscape analysis (www.ecy.wa.gov/programs/sea/landscape) can
be used from a larger scale of analysis down to a smaller scale, thus assessing across
scales and focusing in on key issues. Therefore, landscape analysis together with GRIST
or Alternative Futures can provide a very useful complement for visually displaying and
analyzing the effects of land-use decisions on the maintenance of landscape processes.

Adding the concepts of GRIST planning to Alternative Futures can:

o Reinforce the benefit of using landscape analysis as the basis for planning so that
landscape processes can be sustained

e Emphasize the role of landscape processes and the functions of ecosystems such
as wetlands as “infrastructure” and therefore worthy of protection for fiscal
reasons

e Add hubs and links as corridors important to the maintenance of landscape
processes

¢ Integrate working landscapes (such as agricultural and forest lands) as valued
green space into land-use plans

The results of Alternative Futures may be more successfully implemented if combined
with GRIST planning because it focuses on implementation using conservation measures
and thus it can immediately advance conserva