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Executive Summary

This handbook is intended to advance the use of a “watershed approach” in the selection,
design, and siting of wetland and stream restoration and protection projects. Using a watershed
approach can help ensure that these projects also contribute to goals of improved water quality,
increased flood mitigation, improved quality and quantity of habitat, and increases in other
services and benefits that result from ecologically successful and sustainable restoration and
protection projects.

Using a watershed approach allows decisions to be made in the context of a science-based
analysis of watershed needs. Projects located using this approach are more likely to be achieved
desired ecological outcomes and therefore help achieve broader conservation outcomes. Using
a watershed approach requires some initial investment, but its use can improve state-federal
coordination and may help improve efficiency by helping to prioritize actions and leverage efforts
among and across a wide variety of regulatory and non-regulatory programs.

Watersheds are used as the planning
Watersheds are used as the unit for wetland and stream mitigation

planning unit for wetland and purposes because they are the context

. . in which the major physical, chemical,
stream mitigation purposes and biological processes that determine

because they are the context functions and services of wetlands and
in which the major physical/ streams occur. Therefore, understanding
chemical and biological and taking into account these watershed

! . processes and conditions are critical
processes that determine to achieving the desired ecological
functions and services of outcomes of a restoration or protection
wetlands and streams occur. project. Watersheds also provide the

context within which restoration and

protection projects can be evaluated
and selected based on their ability to meet human needs, offset new or previous impacts, and
help achieve desired future conditions. A watershed approach offers a concrete mechanism for
considering various existing agency plans and goals and making them relevant to wetland and
stream restoration projects. By explicitly considering these goals — such as water quality goals or
habitat protection goals — the watershed approach provides the ability to have multiple programs
work together to achieve multiple goals.

There are five elements that are generally included when taking a watershed approach to wetland
and stream restoration and protection. These are:

1. Identification of watershed needs, including a determination of how watershed
needs identified by various regulatory and non-regulatory programs can inform the
watershed approach.

2. Identification of desired outcomes, or the specific and usually measurable results
desired in the future. An outcome is a stated desired future condition that will result
from undertaking a variety of projects within the watershed. Desired outcomes (e.g.
meet water quality standards) help provide the goal by which to align and prioritize
many types of projects and actions, including wetland and stream restoration projects.
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3. Identification of potential project sites, generally based on the ability of wetlands
and streams to develop and persist in a particular location. This focuses directly
on identifying suitable sites that have a high likelihood of providing the desired
ecological functions on a sustainable basis.

4. Assessment of the potential of sites to meet watershed needs, generally through
analysis that ranks the relative ability of potential protection and restoration sites to
support particular ecosystem functions and services that help address one or more
established watershed needs.

5. Prioritization of project sites, based on their relative ability to sustain wetland
characteristics and their ability to address watershed needs, and/or contribute to
achieving desired watershed outcomes. Project sites that are likely to produce more
functions and better able to address watershed needs should be prioritized over
project sites that will provide smaller incremental results.

In general, greater clarity about watershed-scale needs and more specificity around desired
outcomes - such as improvements in water quality, habitat, or flood attenuation — will lead to
selection of sites that contribute most to meeting desired outcomes at the watershed scale.
Individual projects selected using the watershed approach may not achieve watershed-scale
desired outcomes. However, over time as a range of agencies and organizations undertake
projects, the individual projects will add up to advancing outcomes on this scale. This is the
power and potential of the watershed approach - the alignment of the work, energy, and skill that
will add up to more than the sum of their parts.

Watershed approaches come in many forms. The range of approaches is best portrayed as
spanning a spectrum, from simple and general logic frameworks to the more comprehensive and
specific analyses and planning efforts. The three basic types of watershed approaches are:

+ Watershed informed decision-making
+ Watershed analyses with non-prescribed outcomes
+ Watershed plans with prescribed outcomes

The approaches can involve different levels of efforts, from more comprehensive watershed planning
efforts to using available watershed information to inform decision-making. Using information
about the watershed to inform decision-making may help achieve better project outcomes and
may be adequate to meet the requirements as described in the 2008 Compensatory Mitigation
Rule. However, using either existing or new watershed analysis specific to wetland and stream
protection and restoration, as outlined in Chapter 4, offers the best opportunity to achieve the
desired ecological outcomes and produce projects with the highest return on investment.

Numerous planning tools and methods have been developed that are useful for informing a
watershed approach to wetland and stream restoration and protection. These various efforts yield
a rich diversity of experiences, methods, and models on which to base a watershed approach to
stream and wetland restoration and protection projects. Over 65 examples are provided in this
handbook to capture a variety of different tools and methods for carrying out a watershed approach.
These techniques and approaches are organized by the five elements of the watershed approach.
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Using a watershed approach to inform wetland and stream restoration and protection decisions
offers the opportunity to achieve benefits beyond compensation for wetland loss and impacts
to streams and beyond the benefits to a particular protection or restoration site. The approach
allows decisions to be made in the context of a science-based analysis of watershed needs so
that these projects can achieve broader conservation outcomes. Watershed health is more likely
to improve with an increased understanding of watershed needs and an alignment of regulatory
and non-regulatory wetland and stream restoration and protection efforts.

The audience for the handbook is broad and includes those individuals and organizations
engaged in wetland and stream restoration and protection for regulatory and non-regulatory
purposes and for those working in other aquatic resource programs. This includes, but is not
limited to, federal, state, tribal, and local government program managers, non-governmental
organizations, permit applicants, and mitigation providers.

The handbook provides an overall

..the use of a WaterShed framework for the spectrum of watershed
approach can improve the return approaches, examples of specific types
on investment for wetland and of watershed approaches, examples of

types of analysis that may be useful for
using a watershed approach, and a list of
national data sources that might inform
all of the above. We outline the potential benefits of using a watershed approach and how the use
of a watershed approach can improve the return on investment for wetland and stream projects.
We also provide some guidance and lessons learned about considerations when developing
wetland and stream protection and restoration projects.

stream projects.

The handbook was developed through a combination of research on existing efforts, discussion
with many who had engaged in using watershed approaches, discussion with people with deep
experience in wetland and stream protection and restoration projects, and direct experience in
undertaking pilot watershed approach projects. Most importantly, we benefited from the deep
and extensive engagement of the experts on our national advisory committee who helped us
understand and frame the issues and information and therefore greatly inform the contents of
this handbook. The document reflects the views of the authors, but we are deeply indebted to
the members of the committee who helped shape and inform this handbook.
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Part 1: The Watershed Approach

Introduction

This handbook is intended to advance the use of a “watershed approach” in the selection,
design, and siting of wetland and stream restoration and protection projects. Using a structured,
science-based analytical process to identify the types and locations of such projects can result
in substantial environmental gains. Without such an approach, wetland and stream restoration
and protection projects may improve
. site-specific conditions and sites may be
- USiNg a watershed approach sustained over time, but opportunities

offers the opportunities to achieve may be missed to advance watershed
a broader range of benefits. health and achieve broader environmental

or social goals, such as improved water

quality, increased flood mitigation,
improved quality and quantity of habitat, and increases in other services and benefits. Thus,
using a watershed approach to inform wetland and stream restoration and protection decisions
offers the opportunity to achieve a broader range of benefits, and in the case of compensatory
mitigation, to achieve results beyond the replacement of acres and functions lost at specific
wetland and stream sites.

Although employing a watershed approach may require some initial investment, its application
could reduce costs of failed mitigations associated with improper siting, improve state-federal
coordination, and may help improve efficiency by helping to prioritize actions and leverage efforts
among and across a wide variety of regulatory and non-regulatory programs.

This handbook describes a range of approaches, tools, and techniques for applying a watershed
approach. The approaches and techniques discussed are intended to support both regulatory
decisions made under federal and state wetland and stream programs and to support voluntary
restoration and protection projects carried out by a wide variety of agencies and organizations.
However, as an important driver for wetland and stream restoration and protection projects are
those associated with compensatory mitigation programs under the federal Clean Water Act, we
briefly review the history and context of wetland and stream compensatory mitigation.

Watershed Approach Handbook 13



1.1: Background

The Nature Conservancy’s Cranesville Swamp Preserve in West Virginia. Credit © Kent Mason

Background

Each year over $3 billion is spent on wetland and stream protection and restoration projects.” The
primary drivers behind these widespread investments in wetland and stream restoration and protection
is the regulatory program under Section 404 of the Clean Water Act, which is designed to protect
wetlands and streams from the discharge of dredged or fill material. Under the program, the U.S. Army
Corps of Engineers (Corps) or a state with an approved §404 program can issue permits for discharges
of dredged or fill material into jurisdictional wetlands and streams. Under implementing regulations
for §404 (i.e., the §404(b)(1) Guidelines), the permitting agency must first seek to avoid and minimize
impacts as much as possible and then compensatory mitigation is generally required to offset losses
to jurisdictional wetlands and streams. Nationally, the regulatory agencies have adopted a no net loss
policy that is intended to ensure that through avoidance, minimization, and compensation, lost wetland
and stream acreage and functions are offset with restored, created, or enhanced resources.?

In 2008 the Corps and the U.S. Environmental Protection Agency (EPA) adopted a rule guiding
compensatory mitigation for losses of aquatic resources, and this rule requires the permitting

1 Austin, J., L. Breggin, V. Buckingham, S. Kakade, J. McElfish, K. Mengerink, R. Thomas, J. Thompson & J. Wilkinson.
(October 2007). Mitigation of Impacts to Fish and Wildlife Habitat: Estimating Costs and Identifying Opportunities. Washington,
DC: Environmental Law Institute.

2 33 U.S.C. 2317(a)(1).
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1.1: Background

agency to “use a watershed approach to establish compensatory mitigation requirements to
the extent appropriate and practicable.”

The history of using a watershed approach to compensatory mitigation

Since the Clean Water Act was passed in 1972 and federal agencies began requiring compensatory
mitigation to offset permitted impacts, much has been learned about the elements that lead to
successful wetland and stream restoration and protection projects. In the 1980s and 1990s, studies
began to emerge that called into question the ecological effectiveness of many wetland restoration
or establishment projects and in the following decades similar concerns were raised about stream
restoration practices.* Guidance issued by the Corps and EPA on mitigation banks, in 1995, and in-lieu
fee mitigation, in 2000, began to acknowledge that a watershed approach to site selection could best
meet the specific needs of the watershed under consideration and improve ecological outcomes.®

To further address concerns about the effectiveness of these projects, EPA and the Corps, in 1999,
requested that the National Research Council (NRC, part of the National Academies) form a committee
to evaluate the practice of wetland compensatory mitigation under the Clean Water Act §404 permit
program. In 2001, the National Research Council released its report, Compensating for Wetland Losses
Under the Clean Water Act.® The Committee found that many of the concerns were justified and that
compensatory mitigation projects “often are not undertaken or fail to meet permit conditions.”

The Committee attributed much of this failure to poor siting of compensatory mitigation projects. It
noted “[p]roper placement within the landscape of compensatory wetlands to establish hydrological
equivalence is necessary for wetland sustainability.”® Rather than continue with the long-standing
preference for compensation to be carried out on-site and in-kind, the Committee concluded that
compensatory mitigation decisions should “follow from an analytically based assessment of the wetland
needs in the watershed and the potential for the compensatory wetland to persist over time.”

Following the release of the 2001 NRC report, EPA and the Corps began developing policies to
implement the recommendations in the study. The Corps issued a Regulatory Guidance Letter on
December 24, 2002, (RGL 02-02) which discussed using a watershed approach for compensatory
mitigation for Department of the Army permits. And then in 2003, Congress directed the Corps to
develop new regulations establishing equivalent standards and criteria for all forms of compensatory

3 Compensatory Mitigation Rule, 33 C.F.R. § 332(c).

4 For example: Brown, P & C. Lant. (1999). The effects of wetland mitigation banking on the achievement of no-net-loss.
Environmental Management, 23(3), 33-345; Galatowitsch, S.M. & A.G.van der Valk. (1996). Characteristics of recently restored
wetlands in the prairie pothole region. Wetlands, 16(1),75-83; Kusler, J.A. & M.E. Kentula. (1990). Wetland Creation and Restoration.
Washington, DC: Island Press; Pfeifer, C.E. & E.J. Kaiser. (1995). An Evaluation of Wetlands Permitting and Mitigation Practices in
North Carolina. Raleigh, NC: Water Resources Research Institute of the University of North Carolina.

5 Note: Both guidance documents have been superseded by the 2008 Compensatory Mitigation Rule.

6 National Research Council. (2001). Compensating for Wetland Losses Under the Clean Water Act. Washington, DC: The
National Academies Press. Online at: http://www.nap.edu/books/0309074320/html.

7 National Research Council. (2001). Compensating for Wetland Losses Under the Clean Water Act. Washington, DC: The
National Academies Press, p. 3.

8 National Research Council. (2001). Compensating for Wetland Losses Under the Clean Water Act. Washington, DC: The
National Academies Press, p. 4.

9 National Research Council. (2001). Compensating for Wetland Losses Under the Clean Water Act. Washington, DC: The
National Academies Press, p. 4.
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1.1: Background

mitigation.’® In 2008, the Corps and EPA released the final rule — Compensatory Mitigation for Losses
of Aquatic Resources; Final Rule (April 10, 2008)," which established the requirement that, to the extent
appropriate and practicable, a watershed approach should be used to guide compensatory mitigation
decision-making.'?

This regulation created an opportunity to align regulatory and non-regulatory tools to help advance
large-scale conservation outcomes, including those identified or described in other state, federal, or
local plans or assessments. A watershed approach can be applied in a variety of contexts, such as
stormwater management, water quality, including helping achieve goals set in Total Maximum Daily
Load (TMDLs), or state wildlife action plans. However, to be used in the context of §404 permitting and
mitigation decisions, the permitting authority must determine that a watershed plan is appropriate for
supporting compensatory mitigation decisions. It should be noted, as described later in this document,
a watershed approach is not limited to full watershed plans, but includes a range of types of watershed
approaches, from watershed plans, to watershed analysis and watershed-informed decisions.

Overview of the 2008 Compensatory Mitigation Rule

As discussed above, the watershed approach was adopted by EPA and the Corps in 2008 as part of
their effort to improve the ecological outcomes and sustainability of wetland and stream restoration and
protection projects associated with compensatory mitigation decisions. As the rule notes, the objective
of a watershed approach “is to maintain and improve the quantity and quality of wetlands and other
aquatic resources in watersheds through strategic selection of compensatory mitigation project sites.”*®
The rule provides additional flexibility in siting compensatory mitigation projects and strengthens the
focus on finding sites that have a higher likelihood of achieving the desired ecological results.

The watershed approach —defined under the rule as an analytical process for making decisions about the
location and type of compensatory mitigation projects that should be carried out — can be implemented
in one of two ways. First, where there is an existing watershed plan available, the permitting agency
must determine if the watershed plan, or parts of the watershed plan, is appropriate for use. The rule
provides a definition of acceptable watershed plans (see Appendix A). The key is that the plan should
include goals and assessments helpful in informing decisions about aquatic resource restoration,
establishment, enhancement, and/or preservation and should include consideration of watershed
conditions. The rule provides significant flexibility about what can be considered a watershed plan and
significant discretion to permitting agencies about which plans to use or not use. Such flexibility was
designed to ensure that the agencies can take into account regional and resource differences.

In the second situation, when an appropriate watershed plan is not available, the agency will have to rely
on available information and exercise its judgment about how (or if) to implement a watershed approach
for wetland or stream compensatory mitigation. The rule lists the “information needs” that are to be taken
into account when using a watershed approach for compensatory mitigation site selection. This includes
information related to “watershed conditions and needs, including potential sites for aquatic resource

10 PL 108-136. See: http:/frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=108_cong_public_laws&docid=f:publ136.108.pdf.
11 Compensatory Mitigation Rule, 33 C.F.R. pt. 332 (2008).

12 33 CFR 332.3(c)(1).

13 Compensatory Mitigation Rule, 73 Fed. Reg. 19598 (Apr. 10, 2008) (Preamble to the Final Rule).
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restoration activities and priorities for aquatic resource restoration and preservation.”™ Information
could be available from a variety of sources or could be specifically developed for determining the
compensatory mitigation requirements for a specific §404 permit of set of anticipated impacts. The rule
states that compensatory mitigation decisions will be based on that which is environmentally preferable
and therefore affords the permitting agencies significant flexibility in seeking to achieve this outcome.™

In either case — with a watershed plan or using available watershed information — the rules outlines
several considerations the permitting agency should take into account when making compensatory
mitigation decisions. These considerations include — among others — the landscape position, resource
type, habitat requirements of important species, habitat loss or conversion trends, the requirements of
other regulatory and non-regulatory programs, and surrounding land uses.™ Additionally, a watershed
approach should include consideration of inventories of historic and existing aquatic resources,
“including identification of degraded aquatic resources, and identification of immediate and long-
term aquatic resource needs within watersheds...”'* and planning efforts should identify and prioritize
aquatic resource restoration, establishment, enhancement activities, and preservation sites with as
much specificity as possible.®

Finally, a watershed approach may lead to a decision to locate compensatory mitigation sites either on-
site, off-site, or to a combination of on-site and off-site compensatory mitigation to offset the permitted
impacts.!” For example, a project to replace water storage or sediment sequestration functions on or
near the impact site may not support the full range of habitat functions lost by the impact. In this case,
additional mitigation may be required at a location off-site where a wetland or stream project is more
likely to provide sustainable habitat functions.

Making decisions using a watershed approach

A watershed approach is used to inform decisions, it does not make decisions. Therefore, this

handbook does not focus on issues such as the design or application of crediting schemes or

weighting of factors that the permitting agencies or Interagency Review Teams may develop. It is

important for readers to keep in mind that ultimately, it is up to the staff of the permitting agency

to determine whether a watershed plan

) is appropriate for use.’® The use of

A watershed approach is used approaches, techniques, or tools outlined

to inform decisions, it does not in this handbook does not guarantee

make decisions. that thg end product v.viI.I be deemed

appropriate by the permitting agency or

other regulatory agencies. However, using

these approaches and working in partnership with these agencies increases the likelihood that the

outputs will meet the needs of a range of regulatory and non-regulatory programs. Like so much in
the environmental resource management field, partnership and collaboration are keys to success.

14 33 C.FR. § 332.3(c)3).
15 33 C.F.R. § 332.3(c)(2)(iv).
16 33 C.F.R. § 332.3(c)(2)(iv).
17 33 C.F.R. § 332.3(c)(2)(jii).
18 33 C.FR.§332.3(c)1).
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1.1: Background

Using the Watershed Approach to Achieve Regional Goals:
Southeastern Virginia Watershed Area Management Plan

Perhaps one of the best examples demonstrating the value of the watershed approach is the
work from southeast Virginia undertaken as part of the Southern Watershed Area Management
Program, otherwise known by its very appropriate acronym, “SWAMP.” This effort includes all
five key elements of the watershed approach. In particular, this is a good example of the value of
being as specific as possible in defining watershed-scale desired outcomes.

The SWAMP was a multi-faceted effort initiated by Hampton Roads Planning District Commission
and had five goals:

+ Protectand enhance water quality for water supplies and natural resources conservation;

+ Preserve open lands to help protect and enhance water quality;

+ Ensure compatibility of recreational activities and commerce with natural
resource protection;

+ Retain the rural character of the Southern Watershed while providing for rural
residential development; and

+ Sustain and encourage agriculture and silviculture activities in the Southern
Watershed Area.'

The Conservation Plan developed by the Virginia Department of Conservation and Recreation’s
Division of Natural Heritage (DCR) focuses on retaining and restoring intact natural ecosystems
and open-space as part of the local communities.?® In particular, the plan identifies the need to
establish conservation corridors within this area. As stated in the plan:

Scattered, unconnected natural areas representing remnants of once-continuous
natural habitats have limited potential to provide diverse ecosystem services. One
alternative that allows growing human communities and natural systems to coexist
is to provide connections between remnant patches of habitat by means of a system
of linear open spaces called conservation corridors. Corridors and greenways
restore some of the previous landscape connectivity, providing habitat connections
for wide-ranging animals as well as the gene flow necessary to maintain healthy,
viable populations of plants and animals. In addition to providing wildlife habitat
connections and protecting ecosystems, conservation corridors have been used to
promote and enhance local parks, recreational, and educational interests.

To help implement the conservation plan, a more technical document was developed that includes a
set of watershed profiles and GIS information to identify areas suitable for restoration and protection
of wetland and stream resources. The document also provides a “decision tree” to help guide use
of the information to inform wetland and stream mitigation decisions.?!

19 LandMark Design Group, Inc. (July 2001). Multiple Benefits Conservation Plan. Prepared for the Hampton Roads Planning
District Commission.

20 Virginia Department of Conservation and Recreation, Division of Natural Heritage. (February 2001). Conservation Plan
for the Southern Watershed Area. Natural Heritage Technical Report 00-12.

21 Hampton Roads Planning District Commission. (July 2001). SWAMP Multiple Benefits Conservation Plan Report.
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1.1: Background

The results of this watershed approach have been impressive. The plan also helped to galvanize
funding from multiple sources, as documented in Table 1. And mitigation, while not the largest
contributor to the establishment of the conservation corridor, played a significant role. The entire
SWAMP planning effort (as outlined above) was a more comprehensive effort to also assure other
community values in the area helped to demonstrate how this conservation effort supports other

regional social and economic goals.

Southern Watershed Area Management Plan Results

Preservation Restoration
Northwest River 15,888 11,487 4,401
North Landing 24,847 24,647 206
Total acres: 40,746 36,128 4,607

Acres by Funding Sources

State: 31% Mitigation: 15%
TNC: 23% Other Fed: 6%
USFWS: 22% Local: 3%

Table 1: Southern Watershed Area Management Plan Results and Funding Sources

\

\. VIRGINIA

Trust Fund Wetland

c Mitigation Site
| | SWAMP Conservation Corridor

@ Mitigation Bank
Conservation Lands
Federal Land
State Land
" Local Park
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Figure 1: Mitigation and Other Funding of Protected Lands in the Southern Watershed.

Prepared by the Landmark Design Group, p. 117.
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1.2: Why Use a Watershed Approach?

Why Use a Watershed Approach?

A watershed approach is critical to improving the outcomes of wetland and stream protection and
restoration projects. As with other planning and analysis approaches, it requires a certain level of
effort and resources to undertake a watershed approach. Yet, if done effectively, such efforts can
provide a wealth of benefits. While the watershed approach does not require the development of a
formal plan or use of a formal planning process, a collaborative effort to use a watershed approach
or develop a watershed plan can be instrumental in developing a shared understanding of
conservation priorities across decision-makers and stakeholders that can greatly facilitate future
decision-making.

This section summarizes a variety of ecological, economic and social benefits afforded by the use
of a watershed approach and how these benefits accrue to a range of stakeholders. Of course, the
level of effort exerted in any instance will be determined, in large part, by the availability of resources.

Definition: Watershed Approach

This handbook provides guidance on how to use a watershed approach to improve outcomes
associated with wetland and stream mitigation projects. Though not limited to projects related
to compensatory mitigation projects, for the purposes of this handbook we use the definition
of the watershed approach provided in the USACE/EPA 2008 mitigation rule. However,
though we use this definition, the information included in this handbook is intended for use
and therefore in some cases is different from what is required or described under the rule. We
note in several places where this is the case.

Definition:

Watershed approach means an analytical process for making compensatory mitigation
decisions that support the sustainability or improvement of aquatic resources in a watershed.
It involves consideration of watershed needs, and how locations and types of compensatory
mitigation projects address those needs. A landscape perspective is used to identify the
types and locations of compensatory mitigation projects that will benefit the watershed and
offset losses of aquatic resource functions and services caused by activities authorized by
[Department of the Army (DA)] permits. The watershed approach may involve consideration
of landscape scale, historic and potential aquatic resource conditions, past and projected
aquatic resource impacts in the watershed, and terrestrial connections between aquatic
resources when determining compensatory mitigation requirements for DA permits.
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Improving environmental return on investment

Wetland and stream restoration and protection projects in general provide a wide range of
benefits. When undertaken using a watershed approach, they can improve the number, type and
scale of these benefits. We briefly discuss a few of these benefits.

Water quality

Over 41,000 water bodies in the United States are categorized as impaired under federal clean
water programs. While these water bodies are affected for a range of reasons, many are impaired
by pollutants that could be addressed by wetland and stream restoration and protection projects.
For example, almost 6,900 waterbodies are impaired due to excess nutrients, over 6,100 by
excess sediment, and over 3,100 by temperature.?? As a case in point, in Oregon, communities
along the Tualatin River near Portland determined that the most cost effective means to address
a temperature problem was to plant trees in riparian areas rather than invest in expensive water
treatment upgrades. The local wastewater and soil and water districts spent about $22 million on
restoration projects rather than an estimated $60 - $100 million on refrigeration for its wastewater
discharge. In addition, these new riparian plantings have helped filter water and improved other
water quality impairments of the Tualatin River.2

Flood attenuation

The costs of flood damage are increasing and changing climatic conditions are making more
extreme events more common. In a basin with flooding issues, stream and wetland restoration
projects can be designed to help alleviate such conditions. A watershed approach can not only
help identify the most effective locations for restoration projects upstream of flood-prone areas,
but can also highlight the need for certain types of projects. For example, projects that seek to
reconnect streams to their floodplains can increase water storage and might be deemed relatively
better able to meet flood control needs than restoration of a wetland that does not significantly
increase upstream storage.

Habitat improvement

In 2012, the United States had 1,437 federally listed endangered or threatened plant and animal
species and 592 distinct active recovery plans to protect and restore these endangered or
threatened species.?* Many of these species might benefit from wetland and stream restoration
and protection efforts. Clearly, depending on the proximity of such work to the habitats of these
species, great care must be taken to not have unintentional impacts. In some instances, wetland
and stream projects can be aligned with species recovery plans to yield beneficial outcomes for
at-risk species. For example, in east Tennessee, The Nature Conservancy established a wetland

22 U.S. Environmental Protection Agency. (April, 2014). National Summary of Impaired Waters and TMDL Information. Retrieved
April 11, 2014, from: http://iaspub.epa.gov/waters10/attains_nation_cy.control?p_report_type=T

23 U.S. Environmental Protection Agency. (March, 2013). Oregon: Tualatin River Basin, Watershed Approach Reduces Pollution
in the Tualatin River. Retrieved April 11, 2014, from: http://water.epa.gov/polwaste/nps/success319/or_tualatin.cfm

24  U.S. Fish and Wildlife Service. Environmental Conservation Online System. (October, 2012). Summary of Listed Species
Listed Populations and Recovery Plans. Retrieved October 31, 2012, from: http://www.fws.gov/ecos/ajax/tess_public/pub/
boxScore.jsp
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1.2: Why Use a Watershed Approach?

mitigation bank to help protect and restore over 200 acres of habitat for the bog turtle. The bank
is part of a larger protected site that, at over 700 acres, is large enough to improve the likelihood
that viable populations will have long-term success.

Recreation

Wetland and stream projects can also improve recreational opportunities. In 2011, over 33
million individuals 16 and older spent one or more days fishing. These sportsmen and women
spent almost $90 million on fish, hunting and wildlife watching, including almost $42 billion
on recreational fishing, including travel, equipment, licenses, and other items.?® Wetland and
stream mitigation projects can help protect and restore important sport fishery populations and
thereby enhance recreational opportunities. For example, along the western shore of Green Bay,
extensive restoration of streams and wetlands has helped to re-establish important spawning
areas for northern pike — an important recreational species — by reconnecting streams to low-
lying floodplains.

Improving the economic return on investment

The development and use of a watershed approach provides the ability to facilitate environmental
review and permitting associated with major infrastructure and other development projects. Delays
and uncertainty associated with permitting are often cited as significant causes of increased
infrastructure project costs. Watershed analyses and plans that identify watershed needs and
potential compensatory mitigation project sites that can meet these needs can support permitting,
development project planning, and the approval of compensatory mitigation projects.

First, a watershed approach, including ., . .
suitable watershed plans, can identify Advance mltlgatlon projects may

high value and irreplaceable resources ... be especially useful for planning
— information that is useful in identifying for multiple future projects or large

areas to be avoided during the project e ¢ -
planning stage. Second, a watershed inirastructure projects.

approach can identify the relative ability

of sites to support different functions and can therefore help identify compensatory mitigation
projects that are suitable for replacing specific functions lost at impact sites. Third, a watershed
approach can identify potential compensatory mitigation sites where there is already agreement
by stakeholders and decision-makers on the relative value of the sites in meeting watershed
needs — and therefore the likelihood of these sites being favorably considered as appropriate
mitigation projects.

Finally, watershed analyses or plans can serve as key resources to support advance mitigation
projects. Advance mitigation projects are implemented in advance of permitted impacts and
therefore may help facilitate more timely permit reviews, and, if they have already met their
performance standards, reduce risk and uncertainty.

25 U.S. Fish and Wildlife Service and U.S. Census Bureau. September 2013. “2011 National Survey of Fishing, Hunting, and
Wildlife-Associated Recreation., p. 4” FHW/11-NAT (RV).
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Advance mitigation projects may take a landscape approach to the characterization of projected
impacts and to the identification of appropriate compensation for those impacts, and may
be especially useful for planning for multiple future projects or large infrastructure projects.
For example, transportation departments have undertaken advance mitigation projects to
facilitate the development of large, regional transportation projects. While advanced mitigation
efforts have often proven to be cost-effective for such large regional projects, the existence
of a watershed plan that identifies key resources and key watershed needs can bring similar
benefits to a range of smaller projects that might not be able to afford undertaking such a

pl

anning effort on their own.

Facilitating project implementation

North Carolina

The North Carolina Department of Environment and Natural Resource’s Ecosystem Enhancement
Program (NCEEP) has not only embraced watershed planning but has done so at the statewide
scale. This program emerged from concern over delays with implementing transportation
projects in the 1990s and has evolved into a program that can meet the compensatory
mitigation needs of any project. Since 2003, there have been no delays in the construction of
transportation projects due to the need to identify compensatory mitigation projects.

The program has provided the needed compensatory mitigation and thereby helped
facilitate the implementation of over $14 billion in transportation projects. This success is
a result of both the watershed planning approach and the close coordination between the
transportation agency and NCEEP. The state department of transportation provides NCEEP
with an annually updated list of projects scheduled to go to construction over a seven-year
period. This forward planning helps ensure that NCEEP can work to meet the compensatory
mitigation requirements of these future projects.2®

Michigan Department of Transportation

The Michigan Department of Transportation (MDOT) realized substantial savings in time and
money through two watershed-based planning efforts. First, MDOT sought the approval of
compensatory mitigation for multiple projects simultaneously, rather than on a project-by-
project basis. Second, the agency developed a mitigation site selection tool that helped it
evaluate the restoration potential of prospective sites. Mitigation costs in the state subsequently
dropped from about $75,000-150,000 per acre on average to about $25,000-30,000 per acre
and dramatically improved the rate of compensatory mitigation project approval.?”

26

North Carolina Department of Environment and Natural Resources. North Carolina Ecosystem Enhancement Program.

End of Year (FY 2010-11) Program Fund Status. Retrieved April 11, 2014, from: http://portal.ncdenr.org/web/eep/2984-ncdot-
streamandwetland

27

Venner, M. (September 2010). The Case for an Ecosystem Approach to Transportation Decision Making: A More Effective and

Efficient Environmental Review & Permitting Process.
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Increasing state and federal agency
program transparency and efficiency

The watershed approach also benefits the
agencies charged with implementing the
regulatory review and approval process.
The watershed approach can improve the
efficiency of agency review processes and
help to maintain or improve the degree of
rigor and fairness in permit and mitigation
decisions.

A watershed approach, particularly when
it involves development of a watershed
plan, can provide a high degree of scientific
rigor and an avenue for stakeholder
input. Well-informed plans or watershed
approaches supported by strong data and
broad consensus on desired outcomes
can increase the confidence of agencies in , i
making decisionsand makingtheminatimely  Rattlesnake master (Eryngium yuccifolium) in restored
manner. By providing a vision for potential = mesic prairie - Kankakee Sands Prairie Restoration,
compensatory mitigation opportunities Indiana. Credit © Chis Helzer/TNC

outside the context of individual permit

decisions, a watershed plan for stream and wetland restoration and protection activities provides a
forum and framework for scientific rigor outside of regulatory timelines — but the resultant plan,
analyses, and definition of goals and other desired outcomes can then be efficiently included in
the decision-making process.

The compensatory mitigation program at the federal and state levels already includes mechanisms,
such as crediting schemes, that can be used to provide incentives for mitigation providers to
align compensatory mitigation projects with an agreed upon watershed plan. For example,
some crediting schemes require different ratios of credits depending on the extent and type of
impact or likelihood of achieving the desired ecological outcomes of the mitigation. When such
alignment occurs, the approval of compensatory mitigation can be accelerated and help achieve
larger program goals for the agency as well as the goals of the permit applicant.

A watershed approach can also help regulatory agencies make decisions about when and how to
allow or encourage out-of-kind mitigation, when it is appropriate to allow a broader geographic
separation between the impact site and the compensatory mitigation site, and when functional
replacement can and should be met at more than one compensatory mitigation site. For example,
a watershed approach or suitable watershed plan may identify wetland types that are relatively
more important to a particular watershed or have previously suffered greater proportional losses
than other more common types. These tools can provide regulators with greater clarity on when
it is therefore appropriate to encourage the restoration or protection of another, more valuable
wetland type to offset permitted impacts.
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Similarly, a watershed approach or watershed plan may identify areas in the landscape that can
provide high levels of habitat functions and those that can provide high levels of water storage
functions. If a project proposes to impact both functions, a watershed approach or watershed
plan can help the permitting agency determine whether it may be more appropriate to replace
these functions through different compensatory mitigation projects in separate areas in the
watershed. Such an approach may more effectively offset the lost functions and help ensure a
high “rate of return” on the investments made in compensatory mitigation.

Meeting existing environmental goals

A watershed approach offers a concrete mechanism for considering various existing agency plans
and goals and making them relevant to wetland and stream restoration projects. By explicitly
considering these goals — such as water quality goals or habitat protection goals — the watershed
approach provides the ability to have multiple programs work together to achieve multiple goals.

A n G The benefits flow in both directions. A
watershed approacn oriers watershed approach may allow wetland

a concrete mechanisms for protection programs to directly contribute
considering various existing to achieving the goals of other state

and federal programs — like state water
2LfEnEy plans and goals... quality programs and state and federal

endangered species programs. For
example, siting a wetland or stream restoration so as to connect to, abut, buffer or otherwise
contribute to the habitat for a threatened or endangered species can support fish and wildlife
conservation goals.

The alignment of different programs is a constant struggle for agencies where different legal mandates,
different agencies, and different cultures prevent easy collaboration. A watershed approach provides
the opportunity for joint planning and analysis, for agencies to share data and information, and for
this information to inform compensatory mitigation decisions. The resulting analysis or plan based on
shared data, analyses, plans, and outcomes has the potential to significantly align agency actions to
sustain and improve ecosystem functions and services in a watershed and more effectively achieve
desired outcomes in places where they have been defined. For example, the watershed approach
might facilitate synergy between Clean Water Act §319 programs (focused on non-point sources),
with municipal stormwater permitting, with wetland protection programs, and with state wildlife
action plan programs to collectively contribute to improving watersheds and aquatic resources.

Benefits for communities

A watershed approach also offers the ability to improve outcomes for local communities across
the country. The use of a transparent, science-based, and stakeholder-informed process to
identify priority watershed needs and project sites that contribute to meeting those needs can
help address issues of importance to local communities. For example, the re-establishment
of northern pike spawning areas along the western shoreline of Green Bay, Wisconsin helps
support a highly valued recreational fishery. Similarly, the strategic placement of these projects
can help protect important wildlife species and support the tourism industry. For example,
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projects that contribute to protection of sandhill cranes in Mississippi by connecting two existing
wildlife refuges also support a species that is valued for attracting visitors and tourists. Finally,
projects can help communities reduce costs and meet water quality goals, such as the work to
restore riparian areas to reduce stream temperatures along the Tualatin River in Oregon. In this
instance, the community found that it was less expensive to restore streamside habitat than it
was to reduce temperatures at the treatment plant through technological improvements. These
outcomes not only result in measurable benefits in the watershed but also help increase the
perceived effectiveness of the various programs, agencies, and entities involved in these efforts.

Benefits for project proponents

The watershed approach offers benefits to project proponents who need to implement a
compensatory mitigation project to offset unavoidable impacts to wetlands and streams. A
watershed approach greatly increases the likelihood that a compensatory mitigation project will
achieve the desired ecological results because the approach facilitates the selection of sites that
are more likely to meet project objectives and regulatory requirements. The watershed approach
can also provide information about the type and location of projects according to a plan or
analysis around which consensus has been developed, thereby reducing costs and facilitating
compliance with permit conditions. In addition, if a good restoration site is selected through a
watershed approach, there will likely be less need for adaptive management and remediation,
which would result in cost savings to the project proponent over time.

Benefits for mitigation providers

A watershed approach also can benefit mitigation providers, including private mitigation bankers
and administrators of in-lieu fee programs. For mitigation providers, use of a watershed approach
to identify and design proposed wetland or stream compensatory mitigation projects can increase
the likelihood of those proposed projects
being approved and being approved more . .
quickly. Well-sited projects also have Well-sited pTO]eCtS also have the
the potential to produce more credits potential to produce more credits
than a project proposed in the absence than a project proposed in the

of a watershed approach, because a
watershed approach or watershed plan absence of a watershed approach...

can identify sites or projects that result in

higher level of functional gains based on watershed needs. To the extent that suitable watershed
plans include analysis of future development trends and locations, they can also provide valuable
information to mitigation providers about future credit demand.

Benefits for scientists

A watershed approach can help to frame and highlight gaps in current scientific knowledge and
can be used to frame and provide direction for research and monitoring programs. For example,
as use of a watershed approach grows, there may be more demand for higher quality data and
better understanding of wetland and stream functions. This demand will help guide areas of
research for public and private researchers and help target public funding dollars to the most
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pressing needs. In addition, a watershed approach and the identification of watershed-scale
needs helps define outcomes.

Identifying and tracking system-scale outcomes has long been recognized as a growing need.
Similarly, documenting the ecological outcomes of restoration projects is also a recognized
need. Using a watershed approach to first identify watershed needs and then to identify the
types and locations of potential restoration and protection projects can help scientists both
frame their work to meet these needs by providing clear desired outcomes and then measure
whether the projects implemented help to achieve these desired outcomes, both at the site and
watershed scale. The watershed approach may foster a new generation of watershed studies
to help define desired watershed outcomes, quantify the benefits of understanding watershed
needs, and prioritize actions to achieve outcomes. Such studies may include paired watershed
studies that help to document the added value and benefits of using a watershed approach and
studies on how the watershed approach can inform the selection of the type and location of
wetland and stream restoration and protection projects.

Environmental

Entity

Agency/regulator

Community

Development
project proponents

Mitigation/wetland
and stream project
providers

protection
outcomes

Improves ability to
meet public/agency
program goals

Economic
outcomes

Regulatory
outcomes

Saves time in
regulatory review
process

Non-regulatory
Outcomes

Achieves goals of
multiple programs

Improves
environmental
condition in
community

Improves
community quality
of life

Achieves goals
shared by
community

Increases likelihood
of successfully
offsetting
unavoidable
permitted impacts

Saves time and
money

Saves time in the
regulatory review
process
Improves
predictability and
transparency

Improves public
perception and
confidence in
agency

Improves likelihood
of achieving desired/
required ecological
outcomes

Saves time and
money

Saves time in the
regulatory review
process
Improves
predictability and
transparency

Achieves goals
shared by
community

Table 2: Environmental protection, economic, regulatory, and non-regulatory benefits of a
watershed approach for different parties.
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Protecting the Pascagoula River through mitigation

Mitigation has played an important role in The Nature Conservancy’s efforts to help conserve
the Pascagoula River watershed in Mississippi. This watershed has long been identified as
a conservation priority for The Nature Conservancy and natural resource agencies. As the
largest (by volume of water) unmanaged river in the continental U.S., the watershed supports
a tremendous diversity of aquatic and terrestrial habitats from pine-dominated hills to marine
marshes. Since the 1970s, TNC has worked with partners to develop conservation plans
and apply a variety of conservation tools to protect critical lands in the area. This effort has
resulted in over 70,000 acres of protected habitat within an 80-mile river corridor. Mitigation
projects have protected and restored over 6,500 of these acres and filled important gaps in
existing conservation areas, connected blocks of once disjunct habitats, and enabled much-
needed habitat management. Specifically:

+ The 2,000-acre Old Fort Bayou Mitigation Bank (OFBMB) was established by
TNC in 1997 to bridge a large and critical gap in the Mississippi Sandhill Crane
National Wildlife Refuge. The now near-contiguous block of several thousand
acres in two watersheds has helped facilitate the continued use of prescribed
fire, an ecological process needed to maintain open wetland savanna habitat for
the cranes and other species such as the critically endangered Dusky Gopher
Frog (Lithobates sevosus). The Dusky Gopher Frog is considered by many to
be the most endangered amphibian in the U.S. With only one known viable
population, this species has been introduced by the USFWS to a natural pond
on the OFBMB site in hopes of establishing another self-sustaining, viable
population. This effort has resulted in preliminary success. In this rapidly
developing area along the coast, a subsequent partnership with an adjacent
golf course increased the acreage of land in conservation, allowing for improved
smoke management while accommodating compatible uses.

+ The 3,300-acre TNC Charles M. Deaton Preserve/Mitigation Bank Unit was
added to the Old Fort Bayou Mitigation Bank in 1999 to conserve extensive
hardwood forests where two primary tributaries merge to form the Pascagoula
River. This part of the river is critical for a variety of species of high conservation
concern, including gulf sturgeon, a rare migratory fish of ancient origins that
lives in marine waters and spawns in freshwater, the endemic yellow-blotched
sawback turtle, and the swallow-tailed kite, a declining raptor that prefers large
areas of swamp forests. Both the original 2,000 acre OFBMB and the area in the
Deaton Preserve provided the Mississippi Department of Transportation (MDOT)
with significant credits for their highway improvement projects.

+ The Red Creek Consolidated Mitigation Bank is a 1,200-acre stream and wetland
mitigation bank established by The Nature Conservancy and MDOT in a larger
3,000-acre longleaf pine preserve supporting the rare gopher tortoise. The bank
includes over 12 miles of preserved, enhanced, and restored streams and 350
acres of wetland on a major tributary to the Pascagoula. The bank is adjacent
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to a state wildlife management area and county lands and serves to reduce
sediment inputs to the stream and provide another linkage of conservation lands
in the watershed.

+ Two additional properties were conserved and restored by TNC to provide
compensation for impacts from a settlement through an EPA Supplemental
Environmental Project. This includes TNC’s 1,312-acre Robbie Doak Fisher
Preserve and 90 acres within the Herman R. Murrah Preserve. These sites help
link the Deaton Preserve/Mitigation Bank Unit to existing state conservation lands.
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Figure 2: The Nature Conservancy, Mississippi Field Office’s Mitigation sites in Mississippi
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What’s so special about a watershed?

Freshwater systems are highly dynamic bio-physical systems in which the movement of water
over and through the land acts as the “master variable” for the form and functions of wetlands
and streams. The contours of the land form a self-organizing framework for the movement of
water. Much of our understanding of how freshwater and estuarine systems function is based
on our understanding of the dynamic processes that occur across the landscape, including
the movement of water, materials, and energy, as well as associated ecological processes.
The interconnected and highly interdependent nature of these processes requires that they be
analyzed and managed as systems rather than as separate and distinct components.

Estuarine wetlands and tidal streams are also highly dynamic bio-physical systems in which the
movement of water is generally the most significant factor for determining form, functions, and
value as it interacts with the geologic features of the coast. Here, the catchment or watershed
is also important, but often the interaction of the land with estuarine and marine waters is the
primary driver of these systems. In areas near coastlines and shorelines, delineation of watersheds
may only provide part of the context for identifying key issues important to the decisions about
the most appropriate type and location for projects. In these cases, a combination of regional
analysis based on nearshore features and dynamics such as embayments, shoreline currents, or
near-shore features combined with watersheds of rivers and streams may be more appropriate.
As with freshwater systems, a regional or landscape-scale analysis is important to understanding
how these systems are influenced by surrounding uplands and how they may be related to each
other through along-shore processes. For simplicity sake, the term watershed may be used in
the context of estuarine and tidal systems, but it is used with the understanding that these concepts
apply to these systems in a manner that is somewhat different from inland watersheds.

The importance of the watershed-based and interdependent nature of aquatic systems and the
surrounding landscape is recognized in the 2008 mitigation rule, which states:

“A watershed approach to compensatory mitigation considers the importance of
landscape position and resource type of compensatory mitigation projects for the
sustainability of aquatic resource functions within the watershed.”?®

Of course, watershed processes are not the only attributes that determine the type of wetland
or stream that are present. Some wetland types, such as bogs and those that exist in karst
environments, may be more dependent on groundwater or other features. But even for these
systems, understanding the broad watershed and landscape context is important for informing
the type and location of wetland and stream restoration and protection projects.

28 33 C.FR. § 332.3(c)(2).
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Dominant physical and ecological
/ processes within a watershed

This section provides a brief overview of
key watershed processes and attributes
that are relevant to developing wetland and
stream restoration and protection plans.
Key drivers of wetlands, rivers, and streams
can be thought of as collection dominant
processes, as described in the Active River
Area Framework.?®

Hydrology and Fluvial Action: Often described
as the master variable for aquatic systems,
the levels and movement of water across the
landscape influence the physical processes
and attributes of aquatic ecosystems. Natural
water flows vary broadly, from floods to
droughts. These natural variations are critical
to preserving or restoring the health of these
systems, as species and natural communities
have adapted to use or take advantage of
Restored wetland at The Nature Conservancy’s Derr Tract. ~ both extreme conditions and more average
Central Platte River, Nebraska. Credit © Chris Helzer/TNC conditions. For example, the reproductive

timing and strategies of various species are
often timed to such natural variations, such as the migration of fish to spawning areas during certain
seasons and flow conditions. The functional attributes of wetland, riparian, and coastal systems, as
well as groundwater-dependent wetlands, are highly dependent on water and its natural range of
variation. For example, vernal pools and coastal plain ponds are characterized by communities that
are dependent on the seasonal nature of water levels. The characteristics of flows are determined, in
large part, as a result of the slope, form, and composition of the lands through which the water flows.

Movement of Sediment, Sand, and Debris: Sediment, including sand, and how it moves
through freshwater and nearshore systems is an important driver and determinant of system
type and evolution. Sediment transport and hydrology collectively determine the “dynamic
equilibrium” of river and stream channels. As sediment moves downstream it is sorted by
size, with different particle sizes determining habitat types and other conditions. For wetlands,
sediment or the lack of sediment directly influences the development of different wetland types.
Some wetlands types, for example, are characterized by minimal sediment contributions, such
as fens, and others, like floodplain forests, receive regular contributions of sediment. Debris
flows are closely associated with hydrology and sediment transport. Some of these materials,
such as large woody debris, have profound physical effects on river processes, such as
sediment transport, local hydraulics, and dominant feeding mechanism of aquatic organisms.
Debris piles also play important habitat roles for terrestrial and avian species within riparian

29 Smith, M.P., R. Schiff, A. Olivero & J. MacBroom. (April 2008). The Active River Area: A Conservation Framework for Protecting
Rivers and Streams. Boston, MA: The Nature Conservancy.
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The Nature Conservancy’s Old Fort Bayou Mitigation Bank in Jackson County, Mississippi. Credit © Erika Nortemann/TNC

areas. For nearshore areas, the movement of sand off-shore, on-shore, and along shore is a
critical part of these systems.

Ecological processes and biotic interactions: In streams, ecological processes convert organic
materials into forms that can used by plants and animals. Soluble organic compounds are
transformed physically and biologically as they move downstream from headwaters. The energy
flow in headwater streams is dominated by primary production fed by terrestrial inputs of organic
material while the energy flow in medium and large rivers is distinguished by longer food chains
and higher levels of secondary production fed by processed organic inputs from upstream.
Deposition areas, such as riparian wetlands and floodplains, accumulate organic materials
and support high levels of productivity. Likewise, nearshore systems, particularly estuaries, are
important areas of primary production for marine systems. They often have a direct link to the
energy and materials of nearshore areas, including inputs from freshwater systems.

Biotic actions and interactions help determine the structure of ecological communities. A primary
action is the ability for species to move between habitat types in both longitudinal and lateral
directions to fulfill their life cycle, including accessing spawning and nursery habitats and seeking
refuge from predators or adverse conditions. Biotic interactions, including population controls
such as competition, predation, parasitism, and the spread of disease are also closely tied to the
movement of water within river and stream systems.
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Watershed position

The interaction and relative importance of physical processes, ecological processes, and
key attributes can be more specifically understood in the context of their position within the
watershed. Generally, a river system and its watershed can be thought of as having three parts --
headwater/source areas, mid-watershed/transfer areas, and lower-watershed/deposition areas.
These divisions provide an idealized way to understand hydrology, sediment transport, biotic
actions and interactions, energy flow, and movement of debris.

Of course, river systems often deviate from this idealized model of steep headwaters, declining
slope through mid and lower watershed areas, and decreasing confinement from headwaters to
low-gradient deposition areas. However, the model is appealing because it helps systematically
frame the dominant processes, attributes, and disturbance regimes under different settings to
provide a general understanding of these dynamics.

Understanding the dominant physical and ecological process and their relation to watershed
position can be useful in explicit ways when undertaking a watershed approach to wetland and
stream mitigation. For wetlands, the type and direction of water flows are a dominant feature
used by well-known classification frameworks.

For example, the HGM assessment approach identifies five basic types of wetlands:

Fringe wetlands (lacustrine or estuarine) exist on the shores of permanent open
water and the primary water movement is from this body of water horizontally into
and out of the wetland.

Slope wetlands have water flowing through the wetland in one direction without
being impounded.

Riverine wetlands are in a valley or stream channels that are inundated generally
in one direction by water from the stream or river and can be inundated frequently,
but at least once every two years.

Depressional wetlands are in topographic depressions that are fed by groundwater
or through water ponding constantly or at some times of the year.

Soil flats wetlands (mineral or organic) are flat areas where water originates
primarily from precipitation or groundwater.

Each of these wetland types speaks to watershed position and movement of water through the

system. Such a classification is helpful in understanding overall distribution of wetlands types and
can provide a framework for evaluating the relative condition of these different wetland types.
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Why watersheds matter for wetland restoration and protection projects

The landscape context and position of a restoration or protection project in the watershed are
critical determinants of the successful establishment and sustainability of wetland protection and
restoration projects. For example, many of the key characteristics of wetlands, such as wetland
type and condition, are influenced by the hydrology, geology, and a variety of abiotic and biotic
factors in the watershed or catchment in which the wetland or stream exists. Similarly, water
quality and quantity are greatly influenced by the upstream and surrounding lands within the
watershed or catchment of the wetland or stream.

Therefore, akey aspect of ensuring appropriate and sustainable hydrology relates to understanding
the position of the wetland within the watershed. For example, trying to restore a small wetland
at the bottom of a large drainage area may lead to the site being repeatedly overwhelmed by an
excessive amount and velocity of water, with sediment and debris moving across or along a site,
thus causing damage to, or destruction of, the project altogether.

Why watersheds matter for stream restoration and protection projects

Watershed position and landscape context are also critical to the successful restoration and protection
of streams. Hydrologic processes are influenced by factors occurring at the watershed scale and directly
impact the functions of streams and therefore the services and values they produce for society. Many
key stream characteristics, such as streambed type and condition, are influenced by sediment transport
from upstream. Similarly, water quality is greatly influenced by the adjoining uplands and the land use
and condition upstream in the watershed. By understanding the processes that occur at the watershed
scale, the role and function of rivers and streams are better understood and taken into account in the site
selection and project design process. In addition, the condition of the watershed upstream from specific
sites can greatly influence the types of impairments that exist — and influence the ability and potential to
restore a stream reach or segment.

Therefore, the position in the watershed and stream type are critical aspects of stream restoration site
selection. The areas upstream and upslope from the restoration or protection project site are critical to
both the current and long-term conditions of the site. The area downstream from the site can also be
key to achieving desired biological outcomes, just as connectivity within the stream network is important
for re-colonization of a restored area. The success of a stream restoration project to result in the desired
ecological and physical outcomes often depends as much on its watershed context as it does on site
conditions or the quality of the restoration work itself.

Focusing on key functions will help ensure project achieve their desired outcomes by building an
understanding of each of these elements and how they work together in the context of stream restoration
or protection. As with wetlands, understanding these elements in the context of watershed position is key
to project success. For example, restoring a stream segment lower in a watershed without understanding
the hydrology, hydrologics, and geomorphology upstream may result in the site being washed out by a
large storm event. Or an appropriately sized restoration project may function hydraulically under a normal
range of conditions, but if upstream and downstream biological factors are not considered the effort may
result in little or no restoration of the desired biological or ecological functions.
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In addition, the condition of surrounding and upstream uplands within the watershed is also critical
factors in the overall condition of a wetland and stream and are critical to particular functions associated
with these resources. Uplands immediately surrounding wetlands and streams serve as important buffer
areas, helping filter, trap, and hold sediment, nutrients and other pollutants that travel through surface
run-off and near surface water flows. These surrounding areas and their connections to other intact
habitat areas also provide important habitat, travel corridors and refuge for species of birds, mammals,
amphibians, and reptiles that use these water resources for part of or all of their life cycle. In addition,
the condition and use of uplands upstream of, but not immediately adjacent to, these resources have a
significant effect on the condition and functions of the wetlands and streams. The watershed approach
provides a way to take the conditions of these lands into account when designing restoration and
protection projects. And, the approach can inform the design of restoration and protection projects so
they include the protection of upland areas that are important to achieve the desired outcomes and
effectively address watershed needs.

Watersheds matter!

Watersheds are important because the lands and waters within the watershed physically, chemically, and
biologically determine functions and services of wetlands and streams and therefore provide a critical
framework for helping to ensure the desired ecological and other outcomes of restoration or protection
projects. They are equally important because watersheds provide the context within which restoration and
protection projects can be evaluated and selected based on their ability to meet human needs, offset new
or previous impacts, and help achieve desired future conditions.

As our country has developed, lands have been changed from natural areas to farms, cities, and suburbs.
Levees, dams, seawalls, and jetties have been built to protect these areas from floods and to control natural
flows. Wetlands have been drained and streams realigned to accommodate human needs. And our rivers
and marine waters continue to be used to dispose of our sewage and other wastes. Understanding how
these activities affect desired future conditions for both environmental quality and human uses is critical
to informing what wetland and stream restoration and protection projects should seek to accomplish.
Highly functional wetlands and streams can help meet these human needs. Wetlands can help improve
water quality, store floodwaters, and mitigate storm surges. While regulatory programs often focus on the
restoration of lost acres and functions to compensate for unavoidable impacts, the watershed approach
allows restoration and protection projects to be evaluated in a watershed context and should address
identified watershed needs. They should also take into consideration, to the extent possible, future
conditions and needs likely to be increasingly important with a changing climate, like storage of flood
waters, improved buffers for rivers and streams to increase shade, or improved migration corridors to
facilitate movement of species.

Inthe context of the watershed approach, watersheds provide the frame of reference through which
aquatic resources and the natural processes on which they depend, impacts to these resources
and processes, and desired outcomes can be viewed. By bringing these three elements together,
a watershed approach helps to ensure that these projects are not only successful in a physical
sense, but also that they achieve functional outcomes and provide the desired ecosystem.
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Longleaf pine restoration: protecting and restoring valuable wetlands
through mitigation banking

The Nature Conservancy has employed wetland mitigation as a conservation tool to protect
and restore high-quality examples of longleaf pine-dominated habitats in St. Tammany Parish,
Louisiana. Longleaf pine ecosystems contain some of the most species-rich habitat types
in North America. Many species that occur in longleaf pine habitats occur nowhere else,
including many globally and regionally rare plant and animal species. Money Hill includes
community types that support more rare plant and animal species than any habitat in the
state — over 36 to date — and is an important migratory bird conservation area.

Much of TNC’s wetland mitigation work has been focused within an area referred to as
the Money Hill Conservation Area (MHCA). TNC owns and operates several bank units
(approximately 4,000 acres) within the MHCA, and worked with private entities to establish
two entrepreneurial banks within the conservation area. Together, about 12,000 acres within
the MHCA is conserved in wetland mitigation banks and TNC is currently working with
a private group to establish yet another bank within the conservation area. The Money
Hill Conservation Area includes two watersheds that were identified as priority areas for
compensatory mitigation because of their extensive and diverse, but degraded wetlands;
relatively large, undeveloped blocks that would allow for the use of prescribed fire; and
inclusion as priority areas in TNC’s East Gulf Coast Ecoregional Plan.

The following is a summary of banking activities in the Money Hill Conservation Area to date:

1996 — 1998: TNC establishes two wetland mitigation banks totaling 4,000
acres, Abita Creek Flatwoods and Talisheek Pine Wetlands.

2001: The 2,700-acre Bayou Lacombe Mitigation Bank is established by St.
Tammany Mitigation Services, LLC.

2008-2011: TNC encourages Weyerhaeuser, a timber management company,
to establish compensatory mitigation projects on their property adjacent to
TNC’s Talisheek Bank. Weyerhaeuser established two projects, Talisheek
Swamp Mitigation Area, a 300-acre permittee-responsible mitigation site,
and the 1,500-acre Dolly-T Wetland Mitigation Bank. TNC helps conduct the
prescribed burning on these tracts.

2009 - 2010: TNC partners with Ecosystem Investment Partners, a private
equity firm, to establish a bank on a tract of land south of the Dolly-T bank
that contains a significant area of pine wetlands. The result is the 2,000-
acre Mossy Hill Mitigation Bank, an area contiguous with the Bayou Lacombe
Wetland Mitigation Bank.

36 Watershed Approach Handbook



1.3: Watersheds 101

OnNservancy

Legend
[ usFws Bouge Chitto NWR [ 1EIP - Mossy Hill Mitigation Bank

[ Money Hill Conservation Area
[T 1 TNC - Abita Creek Flatwoods Mitigation Bank
TNC - Talisheek Pine Wetlands Mitigation Bank

mNature @3 Money Hill Conservation Area

rrtecting e, e o Mitigation Banks and Permittee Responsible Mitigation

StoR I FUCTAL_GEARTIAP_PROJECTS Moty o Bikaaay I C o rbaios Lonh bosdy_N L Conmboviton_Lnsy St mid

Bayou Lacomb Mitigation Bank
Weyerhaeuser - Dolly T Mitigation Bank

Hatching Represents
Permittee Responsible Mitigation Areas
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The Spectrum of Watershed Approaches

The goal of a watershed approach is the identification of the types and locations of wetland and
stream restoration and protection projects that can best support the sustainability and improvement
of aquatic resources and their functions and services in a watershed. A watershed approach is
defined by its consideration of watershed needs and how locations and types of wetland and
stream restoration projects address these needs. An understanding of the effects of watershed
processes (e.g., water and sediment runoff, storage, and deposition) on wetland and stream
functions is also critical to the sustainability of existing and restored wetlands and streams.

A watershed perspective requires more than just consideration of replacing lost wetland and stream
acres and linear feet. It requires an understanding of landscape- and watershed-scale processes
and provides the opportunity to define how protection and restoration projects can contribute to
addressing aquatic resource-related needs and desired outcomes within the watershed.

There are a variety of approaches to using watershed characteristics and needs to identify
appropriate types and locations of wetland and stream restoration and protection. These
approaches span a spectrum from simple watershed informed decision-making to fully
developed watershed plans with well-defined watershed goals, objectives, and expected
outcomes clearly articulated.

Five elements of the watershed approach

There are five elements generally included when taking a watershed approach to wetland and
stream restoration and protection. These are:

1. Identification of watershed needs, including a determination of how watershed
needs identified by various regulatory and non-regulatory programs can inform the
watershed approach.

2. Identification of desired outcomes, or the specific and usually measurable results
desired in the future. An outcome is a stated desired future condition that will result
from undertaking a variety of projects within the watershed. Desired outcomes (e.g.,
meet water quality standards) provide the goals by which to align and prioritize many
types of projects and actions, including wetland and stream restoration projects.

3. Identification of potential project sites, generally based on the ability of wetlands
and streams to develop and persist in a particular location. This element focuses
on identifying suitable sites that have a high likelihood of providing the desired
ecological functions on a sustainable basis, including both intact areas that may
warrant protection and degraded areas that may warrant restoration.

4. Assessment of the potential of sites to meet watershed needs, generally through
ranking the relative ability of potential protection and restoration sites to support
particular ecosystem functions and services that help address one or more
established watershed needs.

5. Prioritization of project sites, based on their relative ability to sustain wetland
characteristics, address watershed needs, and/or contribute to achieving desired
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watershed outcomes. Generally, project sites that are more likely to produce more
functions and address specific watershed needs should be prioritized over project sites
that will provide smaller incremental results.

As discussed below, depending on the how the watershed approach is undertaken not all of
these elements will addressed in every case. However, as discussed in section 1.7, to the extent
that all of these elements are addressed at some level, the more likely the approach will achieve
substantial improvements to watershed outcomes.

Watershed needs

As highlighted by the National Research Council (NRC),*® a watershed approach is intended to
improve the outcome of wetland and stream restoration projects by improving their sustainability
over time. In addition, a watershed approach allows such projects to be strategically undertaken
so the type and location of restoration and protection projects can be strategically selected so
they contribute to one or more broader desired outcome. For example, projects may improve
habitat for species of plants and animals particularly important for that watershed or contribute
to improved water quality of a stream not meeting water quality standards. Therefore, using
a watershed approach helps ensure both projects achieve their desired outcomes and helps
provide a high return on the investment by contributing to broader needs and desired outcomes.

Watershed needs may be specific ecological functions or ecosystem services that have been
identified as necessary for the improvement or sustainability of a watershed and for which a
future desired condition has or can be identified. These may include problems or impairments of
aquatic resources that need to be fixed (e.g., improve water quality or restore habitat condition),
threats to aquatic resources that need to
be reversed or prevented (e.g., prevent

Watershed needs often are fragmentation of habitat, protect upland

Zdentlﬁed mn eXZSfU’lg State, ZOC&Z, buﬁers), or opportunities to improve,
or regional plans that contain sustain, and preserve aquatic resources
goals for the restoration or and associated upland areas (e.g.,

. ; preserve existing habitat areas, maintain
protection Ofaquatlc resources. habitat corridors). To be considered a

watershed need, such a problem, threat,
or opportunity must be recognized as a priority within, and often at the scale of, the watershed
or subwatershed, rather than solely at an individual site or reach within the watershed. The more
specifically defined a watershed need is, the more helpful it will be in guiding the selection of types
and locations of restoration and protection projects.

Watershed needs often are identified in existing state, local, or regional plans that contain goals
for the restoration or protection of aquatic resources. While most of these plans don’t go so far as
to identify potential restoration or protection sites, they often identify priorities that can be used to
identify and prioritize such sites. These plans may include water quality plans, flood management

30 National Research Council. (2001). Compensating for Wetland Losses Under the Clean Water Act. Washington, DC: The
National Academies Press.
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plans, and wildlife habitat conservation plans. Watershed needs may also be identified in federal
plans, such as Special Area Management Plans, Advance ldentification efforts, or species
recovery and Habitat Conservation Plans developed pursuant to the Endangered Species Act.
The identification of watershed needs may also be informed by input from stakeholders, through
data analysis, and using both quantitative and qualitative methods.

The 2008 Compensatory Mitigation Rule encourages, but does not require, such an alignment with
broader watershed needs. However, at its full potential, the watershed approach can align projects
with broader societal, community, and other natural resource program goals and desired outcomes.

Importance of site suitability

While the identification of watershed needs is a primary component of a watershed approach, these
needs are not, by themselves, sufficient for identifying and selecting wetland and stream projects.
The 2001 NRC report and other studies have clearly explained the importance of selecting wetland
and stream restoration and protection sites that are suitable for supporting a wetland or stream.

Therefore, a watershed approach should also include a determination of the relative suitability of a site
according to its capacity to develop and sustain desired conditions. Site suitability is defined as the ability
of wetlands and streams to develop and persist in a particular location. Suitability assessments generally
include consideration of factors such as local hydrology, soil characteristics, and/or compatibility of
desired resources with surrounding natural resources and land uses. Site suitability assessments also
can assess current or future threats, such as planned development, changes to hydrology from water
withdrawals or diversions, and the expected impacts of climate change.

Connecting ecosystem functions to watershed needs and desired outcomes

Finally, a watershed approach requires an understanding of the ability of the wetlands and
streams being restored or protected to

support particular ecosystem functions _a watershed approach requires

and services, particularly those relevant . b
to an identified watershed need and an underStandlng of the ablhty of

larger desired outcomes (that is, larger the wetlands and streams being
than restoration or protection of a restored or protected to support

particular site). These include habitat, . .
biogeochemical, water storage, and partzcular eCOSyStem functions

other hydrology regulating functions. The and services ...

factors that can influence ecosystem

functions include watershed position, wetland type, water source, hydrodynamics, adjacency to
existing protected lands and wetlands, and surrounding land uses.

By understanding the relative ability of different sites or projects to provide certain functions and

associated services, one can then identify project locations and types that can most efficiently
and effectively contribute to meeting watershed needs.
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The spectrum of watershed approaches

Watershed approaches come in many forms. The range of approaches is best portrayed as
spanning a spectrum, from simple and general logic frameworks to more comprehensive and
specific analyses and planning efforts.

Watershed approaches can be characterized along a spectrum of categories. The three basic
categories of watershed approaches are:

+ Watershed informed decisions
+ Watershed analyses with non-prescribed outcomes
+ Watershed plans with prescribed outcomes

Where along the spectrum an effort resides depends largely on if and how it addresses the
five elements of the watershed approach outlined above (see Figure 4). For example, the more
rigorous and specific an approach is in defining watershed needs and potential sites for fulfilling
those watershed needs, the further it may reside toward one end of the spectrum. Similarly,
how broadly site suitability is considered relative to specific functions and how prescribed and
specific the intended outcomes for the watershed have been articulated will affect where an
approach is on the spectrum.

The three categories of the spectrum are not strict categories that neatly define very different
watershed approaches. Rather, they are useful distinctions along a continuum that can help
users understand the range of approaches to strategic identification of wetland and stream
restoration and protection projects that can be considered “watershed approaches.” The
spectrum captures the reality that in many cases a suitable watershed plan may not be
available or sufficient resources may not be available for developing a formal watershed
plan; the spectrum recognizes the role and value of watershed analyses or even watershed
informed decision-making as important steps that can improve project outcomes at the site
and watershed levels.

In practice, efforts to undertake a watershed approach may include aspects of more than one
category. Therefore, the spectrum broadly describes and groups the possible characteristics
of approaches - from the a fundamental consideration of watershed needs, to explicit analyses
to inform decision-making, to the articulation of specific desired outcomes for the wetland
and stream restoration or protection
. projects identified through a watershed
.. the Specwum broadly describes approach. It is also important to note
and groups the possible that the spectrum does not suggest
characteristics of approaches ... that each type of approach will yield

equally effective outcomes or be equally

successful in aligning restoration and
protection projects to meet watershed needs. However, the spectrum is a useful tool to help
understand the different range of approaches and levels of effort that at least minimally meet
our definition of a watershed approach.
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Watershed Approach Spectrum
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decisions non-prescribed outcomes prescribed outcomes
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\
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Figure 4: Watershed Approach Spectrum
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Watershed-informed decisions

Watershed-informed decision-making is an approach that utilizes watershed and landscape
factors to guide decision-making. This approach sometimes is based on formal decision-trees or
series of questions. This requires stepping through a logic framework to select sites for wetlands
or stream restoration or protection projects that will provide functions and services and that address
watershed needs. This approach often includes a review of existing plans, information, and
analyses that may be relevant to these decisions. Although these frameworks do not result in any
new detailed analysis of a watershed or its needs, they may suggest such an analysis be used.

Watershed-informed decision-making often includes questions to determine whether a particular
site or location has been evaluated for its suitability to sustain a wetland or stream, including the
functions and services the wetland or stream is expected to provide. However, this approach is
limited it its ability to evaluate the relative suitability of different sites on a watershed-scale. In
large part, the ability of a decision framework to meet watershed needs or help achieve identified
watershed outcomes will depend on the availability of existing plans and documents that define
such needs and outcomes. These frameworks help project sponsors consider various watershed
factors as they select sites for restoration or protection projects.

Watershed analyses: non-prescribed outcomes

Watershed analyses with non-prescribed outcomes are GIS and other analyses of watershed
attributes to help inform site selection for wetland and stream projects. These watershed-scale
analyses generally seek to determine the suitability of sites for wetland and stream projects and
then assess the relative ability of different sites to provide functions that address one or more
watershed needs. Identification of watershed needs is a key step of these analyses. Even if the
plan does not get to the level of detail of identifying specific places to do restoration or protection
projects, by clearly describing specific watershed needs and providing relevant spatial analyses
the plan can provide information useful to others who can then identify the types and locations
of restoration and protection projects that will help address these needs.

Undertaking only a spatial analysis of the suitability of sites that will support the development
and persistence of wetlands or streams can improve ecological outcomes and may meet the
requirements of 2008 rule. However, this approach does not realize all the benefits possible
with a watershed approach because, by itself, such analysis does not specifically relate these
functions and locations to their ability to address a watershed need.

Watershed plans: prescribed outcomes

Watershed plans with prescribed outcomes include watershed analyses as described above but
they also seek to define more specific, desired watershed outcomes. Watershed outcomes are
the specific desired results of actions taken to address a watershed need. Watershed outcomes
are specific, measurable goals that can be assessed. For example, watershed outcomes could
be the attainment of water quality standards in a particular stream/river segment, reduction
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Pelicans in prairie pothole. Credit © Ronald F. Fischer/TNC

of nitrate export from a watershed to achieve a target loading or concentration, restoration of
specific acreage of a particular habitat type in particular habitat corridors, or recovery of the
population of a particular species to a certain level. These plans may be done for purposes other
than wetland and stream restoration and protection, such as meeting water quality standards
and may not evaluate sites for wetland and stream restoration and protection projects. However,
by clearly describing specific desired outcomes they provide information useful in identifying
the types and locations of restoration and protection projects that will support the outcomes of
these watershed plans. Some watershed plans with prescribed outcomes may also specifically
compare the relative ability of different sites to support achievement of a prescribed watershed
outcome. This may lead to selection of particular areas in which to focus projects, and perhaps
even explicitly the types of projects at these locations.

To prescribe or not prescribe specific outcomes

When undertaking a watershed approach there is often a decision about whether and how
specific and prescriptive outcomes should be defined. For examples, should a plan identify
specific sites for restoration or just provide a relative ranking of all sites? Should a specific
outcome be defined, such as “meet water quality standards” or “establish a 2 km wide
corridor between point A and point B,” or more broadly state an outcome for improved
connectivity with analysis of a variety options? There are often good reasons why a less
prescriptive approach may be desired for watershed plans and other such efforts for advance
identification of potential wetland or stream restoration or protection sites. For example, those
involved in acquiring sites for protection and restoration often resist identifying particular
locations or parcels as the desirability of the location can increase acquisition costs and can
lead to resistance from landowners and land managers whose properties may be identified
through such a process. Or being too specific about a particular outcome - like water quality,
might limit engagement of other stakeholders with other interest.
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Often watershed analyses will often result in lists or maps showing the relative ability of different
suitable locations to meet various watershed needs. However, while such an approach may
improve overall outcomes, being less specific in identifying priority areas or project sites
could mean that implemented projects may be spread throughout the watershed, potentially
diminishing their cumulative ability to address a specific need.

Being specific about desired outcomes does not necessarily mean watershed plans need to
be specific or overly prescriptive about particular sites for wetland and stream projects. In
some cases, specificity is needed, as when a rare wetland type is the only one that can provide
certain habitat features or is the only place to restore or maintain connectivity with existing
habitat areas within a watershed. In other cases, such as when water quality is a concern,
there may be a number of places where stream and wetland projects can help improve the
water quality of the watershed and while understanding the relative importance of difference
sites will be important to project selection, it may be less necessary to identify a specific
subset to be targeted.

There is no one correct answer to how prescribed a watershed approach should be. The better
defined the desired outcomes at the

. . watershed or landscape scale, the more
The better defined the desired agencies and others can meaningfully
outcomes at the watershed or contribute to  these  outcomes.
Zandscape scale, the more agencies Therefore, the more information that can
and others can meaningfully be provided about watershed goals and

objectives, as well as specific sites that
may contribute to fulfilling those goals
and objectives, the more powerful and
useful a contribution will be made as a result of using a watershed approach.

contribute to these outcomes.

The spectrum as building blocks

The spectrum is also a useful framework to help decision-makers think about which watershed
approach best meets their needs. All plans need to have a basic logic framework to help define
what they hope to accomplish. This framework can inform data gathering and analysis and
can yield a comprehensive watershed analysis that identifies potentially restorable wetlands
and streams. In addition, planners can use the spectrum to identify where along the spectrum
their approach is located and determine whether they want to enhance their existing efforts by
adopting more watershed-based analysis and more prescribed outcomes.
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Watershed-Informed Decisions

While much of the potential of the watershed approach is best realized by undertaking
watershed-scale analyses and developing watershed plans, often resources and time limitations
preclude these more in-depth approaches. In such cases, decision-makers may determine that
watershed-informed decisions are the best possible route. Using such an approach will help
ensure that projects address watershed needs and yield improved outcomes at both the project-
and watershed-scale. Otherwise, projects may be selected primarily based on costs, availability
of land, and technical feasibility - criteria that are important but which may lead to projects with
fewer benefits.

Because watershed informed-decisions are likely to be used in many situations and in many
parts of the country, we devote this chapter to several types of information that are generally
readily available and can support watershed-informed decisions. This includes a few rules of
thumb that can be used to support watershed-informed decisions and some general watershed
needs that can be informed with existing data and can therefore be used to guide watershed-
informed decisions.

This generic approach to considering watershed issues will likely improve project outcomes and
may help to meet the requirements as described in the 2008 Compensatory Mitigation Rule.
However, unless an existing watershed analysis exists or is created and the five basic elements
outlined in Chapter 4 generally followed, the protection or restoration projects are not likely to
achieve the potential outcomes and return on investment that would otherwise be possible.
Such approaches, depending on their rigor lie on the very edge of the Spectrum of Watershed
Approaches we describe in section 1.4.

This section was developed using information provided from a variety sources: The Washington
state mitigation policy;*' the Washington state guide Selecting Wetland Mitigation Sites Using
a Watershed Approach;*? the Virginia Off-Site Mitigation Guidelines,*® developed by the Norfolk
District of USACE; and a presentation on Ecological Considerations for Mitigation Bank Site
Selection and Design — Emphasis on the Watershed Approach,®* by Jae Chung of the U.S. Army
Corps of Engineers. All of these, in one way or another, built upon the recommendations included
in the 2001 National Resources Council Study.*

31  Washington State Department of Ecology, U.S. Army Corps of Engineers Seattle District & U.S. Environmental Protection
Agency Region 10. (March 2006). Wetland Mitigation in Washington State — Part 1: Agency Policies and Guidance (Version 1).
Washington State Department of Ecology Publication #06-06-011a. Olympia, WA.

32 Hruby, T., K. Harper & S. Stanley. (2009). Selecting Wetland Mitigation Sites Using a Watershed Approach. Washington State
Department of Ecology Publication #09-06-032. Olympia, WA.

33 U.S. Army Corps of Engineers, Norfolk District. (March 5, 2008). Virginia Off-Site Mitigation Location Guidelines. Norfolk, VA.
34 Chung, J. (June 2012). Ecological Considerations for Mitigation Bank Site Selection and Design — Emphasis on the Watershed
Approach. U.S. Army Corps of Engineers.

35 National Research Council. (2001). Compensating for Wetland Losses Under the Clean Water Act. Washington, DC: The
National Academies Press.
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Existing plans and data to support watershed-informed decisions

Existing watershed plans

Existin g state and local pl ans Existing state and local plans may provide

. . .. important insights into watershed needs,
may provzde important insig. hts degraded functions, and current and future
into watershed needs, degraded watershed conditions. Therefore, seeking
functions, and current and future out and consulting such plans should be

oy a priority when developing wetland and
watershed conditions. stream restoration and protection projects.
Projects should be consistent with and, where appropriate, help to achieve goals associated
with local planning documents (e.g. comprehensive and long-term plans, zoning overlays, etc.).
The types of information that would be most valuable to glean from existing plans include:

Areas that have been identified and/or prioritized for wetland restoration and preservation in the
appropriate hydrologic unit.

+ The location of existing mitigation sites in or near priority conservation areas.
* Functions and services considered critical in the watershed.
+ Watershed processes that have been altered and therefore highlight restoration needs.

Watershed and landscape data

If there are no existing plans, other existing watershed and landscape data may help identify
the major landscape-scale problems (i.e., alterations to processes, not structure) that exist in
the watershed. Appendix B includes a list of many of the potentially relevant national-scale data
sets and information sources. This section briefly describes some other factors to consider when
using a watershed approach, particularly when developing a specific plan for wetland and stream
restoration and protection projects is not possible.

For example, the 2008 Compensatory Mitigation Rule lays out several considerations, information
needs, and site selection guidelines that should be taken into account when taking a watershed
approach. These include:

+ Habitat requirements of important species

+ Sources of watershed impairments

+ Habitat loss/conversion trends

« Current trends in development

+ Cumulative impacts of past development activities

+ Requirements of regulatory and non-regulatory programs (Habitat Conservation
Plans under the Endangered Species Act, stormwater programs)

« Terrestrial resources, such as non-wetland riparian resources

+ Contribute to or improve the overall ecological functioning of aquatic resources in
the watershed.
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+ Chronic environmental problems such as flooding and poor water quality

+ Suite of functions (not just habitat, water quality)

+ Other relevant factors including, but not limited to, development trends, anticipated
land use changes, habitat status and trends, the relative locations of the impact
and mitigation sites in the stream network, local or regional goals for the restoration
or protection of particular habitat types or functions (e.g., re-establishment of
habitat corridors or habitat for species of concern), water quality goals, floodplain
management goals, and the relative potential for chemical contamination of the
aquatic resources.

Rules of thumb to guide watershed-informed decisions
Work where wetlands and streams exist or previously existed

In the absence of appropriate, existing plans and data, one rule of thumb for selecting restoration
and protection sites is to choose sites where wetlands previously existed, such as those in
prior converted cropland. Restoration of wetlands is more feasible and sustainable than creation
of wetlands or streams where none previously existed. Converted wetland areas are likely to
have hydric soils and proper substrate, seed sources on-site or nearby, and the appropriate
hydrological conditions, all of which may contribute to more successful projects. For more
information on this type of information, see “Identifying Wetland Restoration Opportunities” in
Chapter 2.1.

Provide adequate buffers and connectivity

Buffers surrounding wetlands and streams and providing connectivity between these
resources and other protected areas are important for protecting a wide variety of ecological
functions. Buffers and corridors reduce the adverse impacts of adjacent land uses and
provide important habitat for wildlife. Existing guidance, such as the Virginia Off-Site
Mitigation Location Guidelines® on stream mitigation, recommend that riparian areas be
protected on both sides of streams to maintain and improve water quality and should include
3 zones of vegetative cover, including trees, shrubs, and herbaceous zones. The guidelines
also suggest that stream restoration opportunities should be evaluated for their potential to
also include the preservation of associated intact streams and associated riparian buffers.
Stream preservation (rather than only looking for restoration sites) should be considered for
exemplary systems.

Build on existing wetland and upland systems

If possible, mitigation sites should be located to take advantage of refuges, buffers, green
spaces, and other preserved aspects of the landscape. Project sites can be designed to utilize
natural processes and energies, such as the potential water and energy from streams and other
adjacent water bodies. Mitigation sites should also, where possible, be located contiguous with

36 U.S.Army Corps of Engineers, Norfolk District. (March 5, 2008). Virginia Off-Site Mitigation Location Guidelines. Norfolk, VA.
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and/or connected to other aquatic and protected areas. See examples of data to identify existing
resources in Chapter 2.1 (e.g., National Hydrologic Dataset, NWI and NWIPlus in the discussion
of elements).

General watershed needs to guide watershed-informed decisions

Addressing watershed needs is key to using a watershed approach — but understanding
watershed needs can be difficult if no existing plan exists and time or resources prevent a
more in-depth planning or analysis effort. Yet, some general types of goals or needs can be
identified using existing data. For example:

1. Restore, enhance, or preserve aquatic resources and/or associated riparian areas
identified as a priority in an approved Federal, state, or local watershed management
plan or in conservation plans prepared by nonprofit conservation organizations such
as The Nature Conservancy.

2. Abut or adjoin an existing reserve or conservation area or create or contribute to a
corridor linking existing reserves, conservation areas, or large wetland or aquatic
resource systems to other habitats. Such corridors should provide for wildlife
movement through urban or agricultural landscapes.

3. Conserve or restore habitat and buffer areas for one or more state or federal-listed
species, including federally designated critical habitat or State designated areas,
rare or imperiled natural communities, species identified as rare by State Natural
Heritage programs, and Species of Greatest Conservation Need identified in the
State Wildlife Action plans.

4. Contribute toimproved water quality through wetland or stream restoration associated
with identified/designated impaired waters (with an emphasis on implementation of
TMDL restoration plans for degraded waters).

5. Contribute to improved flood management through projects that help address

recognized flooding problems.

. Remove barriers to fish passage, particularly in priority conservation areas.

Conserve and/or restore the entire watershed associated with stream systems.

. Remediate inputs of substantial amounts of sediments or pollutants to downstream

waters (as part of wetland or stream restoration activities).

(o))

o N

Consider compatibility with adjacent land uses

Consider any potentially conflicting land uses on the mitigation site or adjacent properties,
including but not limited to drainage easements, utility easements and rights-of-way, lines,
timber and mineral rights, and rights of ingress/egress.

Consider the source of water

Water is the most critical environmental variable in selecting and designing a wetland mitigation
site. Available information on the source of water should therefore be used when selecting and
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designing mitigation projects. Failure to establish an adequate and self-sustaining source of
water is a major reason for wetland mitigation project under performance.

Consider a changing landscape

When identifying appropriate sites for wetland and stream protection and restoration projects,
decision-makers should consider both current and future watershed hydrology and location.
If possible, take into account surrounding land use and future plans for the land. Select sites
that are, and will continue to be, resistant to disturbance from the surrounding landscape. For
example, mitigation projects can be sited in areas that have existing large, buffers and are
connected to other aquatic resources and protected areas.

Restoration and protection project areas should not be sited in areas with future foreseeable
upstream or up-gradient activities, including activities on adjacent properties, that are likely to
cause adverse effects to the mitigation area. Areas likely to be developed in the foreseeable
future include areas adjacent to existing development and areas currently zoned or identified for
future development in a locality’s comprehensive plan, long-range plan, or zoning overlay. See
examples of future threats analysis in the discussion of elements in Chapter 2.1.

Identify appropriate wetland types

Wetland and stream mitigation sites are sustainable only if the type of wetland or stream being
proposed is appropriate for its position in the landscape. Several existing sources of information
provide decision-makers with valuable input on the appropriate wetland and stream types based
on their position in the landscape. For example, the Hydrogeomorphic Methodology (HGM)¥
for classification of wetlands is based on characteristics of water movement and position in
a landscape and can be used to identify appropriate wetland types for different locations in a
hydrologic unit. Some specific questions that decision-makers can ask to determine if proposed
project types are suitable based on their landscape position are:

+  Will the mitigation activities result in a wetland of the appropriate HGM class in that
landscape setting?

+ Wil the primary source of water to the mitigation site be appropriate for the HGM class?

« Wil the site have an adequate supply of water to maintain a wetland without
engineering a system to deliver water that requires long-term control or maintenance?

« Will the mitigation activities maintain hydric soils, if they exist, at the site?

+ Can the mitigation be designed to control aggressive plant species?

See the overview of HGM in the discussion of elements in Chapter 2.1.

37  Brinson, M.M. (August 1993). A hydrogeomorphic classification for wetlands. Prepared for U.S. Army Corps of Engineers.
Technical report WRP-DE-4.
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Consider complications associated with
projects located at seriously degraded or
disturbed sites

A seriously degraded wetland or stream,
surrounded by an extensively developed
landscape, may achieve its maximal function
only with active, ongoing management.®® [t
should be recognized, however, that the
functional performance of some degraded
sites may be optimized by mitigation, and
these considerations should be included if the
goal of the project is to address a watershed
need or objective best served by locating a
wetland in a disturbed landscape position.

Focus on ecological processes rather than
physical structure of the environment

Wetland and stream restoration and
protection sites should be planned to
accommodate natural, biological systems. The
Montsweag Brook, Maine. Credit © Brian Peters system of plants, animals, microbes, substrate,
and water flows should be developed for self-
maintenance and self-design.

Restore or develop naturally variable hydrological conditions

Restoration and protection projects should be designed to allow for naturally variable hydrology,
with an emphasis on enabling fluctuations in water flow and level and duration and frequency
of change, and should be representative of other comparable wetlands in the same landscape
setting. Preferably, natural hydrology should be allowed to become reestablished rather than
finessed through active engineering devices designed to mimic a natural hydro-period.

Avoid over-engineered structures in the project design

Wetland and stream restoration and projection projects should be designed, whenever possible,
to avoid approaches that are heavily engineered and require continual maintenance. Such projects
should favor the use of passive devices that have a higher likelihood of successfully sustaining the
desired hydro-period over the long-term. Hydraulic control and other engineered structures are
vulnerable to chronic failure and require on-going maintenance and replacement. If necessary to
design projects with such structures, such as to prevent erosion until the wetland has developed
soil stability, decision-makers should strive to use natural features, such as large woody debris.

38 National Research Council. (2001). Compensating for Wetland Losses Under the Clean Water Act. Washington, DC: The
National Academies Press.
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Examples of Different Watershed Approaches

The spectrum of watershed approaches is a useful way to understand the range of what constitutes
a watershed approach as discussed in the Chapter 1.4. The distinctions across the spectrum
can best be illustrated by short case studies from each category along the spectrum. These
summaries provide a sense of some typical watershed approaches that can illustrate what might
be most appropriate in a given situation. These case studies were selected to demonstrate the
three basic categories of watershed approaches: 1) Watershed informed decisions; 2) Watershed
analyses without prescribed outcomes; and 3) Watershed plans with prescribed outcomes.
Some of these cases studies, however, include elements of other categories. As discussed in
the overview of the spectrum, the spectrum is a useful construct through which to understand
different ways of implementing a watershed approach, but is not meant to describe strict or specific
categories of watershed approaches.

Category 1: Watershed-informed decisions
Washington Department of Ecology decision frameworks

In 2009 and 2010, respectively, the Washington State Department of Ecology published
frameworks to guide users in evaluating potential wetland compensatory mitigation sites in the
western and eastern portions of the state.®*® The handbooks include decision trees containing
yes/no questions, instructions, and recommendations. The questions help the user to evaluate
the ecological functions/values supported by a potential wetland mitigation site and then provide
users with specific recommendations based on some consideration of watershed needs and
benefits. Each series of yes/no questions is contained in a flow chart and throughout the process
of assessing a potential mitigation site the user will reference various charts depending on a
site’s geomorphic setting. Thus, the tool does not require thorough comparison of the relative
ability of many or all potential mitigation sites in the watershed to address watershed needs;
instead, a single site or a limited number of sites are considered in the context of watershed
stressors and needs.

If an appropriate watershed plan does not exist for the area of the impact site, the decision
framework charts first prompt the user to decide the specific hydrologic unit in which the
mitigation site will be located. This determination is based on the need to maintain some
ecological functions near the impact site or in the same watershed (e.g., local water storage
functions), the possibility that off-site or out-of-watershed mitigation may better replace some
functions (e.g., habitat), and the ability of wetlands to develop and persist in a watershed. The
tool then guides the user to evaluate which watershed functions/values should be targeted at
the mitigation site and to assess whether wetland mitigation functions at the site will persist
over time. The decision framework charts advise the user to “identify the major landscape-
scale problems that could be addressed by mitigation for the hydrologic unit where your site

39 Hruby, T., K. Harper & S. Stanley. (2009). Selecting Wetland Mitigation Sites Using a Watershed Approach. Washington State
Department of Ecology Publication #09-06-032; Hruby, T., K. Harper & S. Stanley. (November 2010). Selecting Wetland Mitigation
Sites Using a Watershed Approach (Eastern Washington). Publication #10-06-007. Olympia, WA: Washington State Department
of Ecology.
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is found” by selecting from a list of possible ecological processes that have been historically
altered within the watershed. This list of landscape-scale ecological stressors prompts at least
general consideration of watershed needs and how a potential mitigation site addresses those
needs. Examples of historic alterations to watershed functions/values that the user is asked to
consider include flooding, water quality, and habitat fragmentation.

Ducks Unlimited Vermont In-Lieu Fee Program Compensation Planning Framework

The prioritization strategy for compensatory mitigation site selection used by the Ducks Unlimited
Vermont In-Lieu Fee Program (DU VT ILF)* provides a second example of a decision tree that
guides assessment of wetland compensatory mitigation sites under a watershed approach.
The DU VT ILF program uses a set of questions that prompt consideration of how a particular
mitigation site addresses watershed needs, with or without a watershed plan; sites are scored
based on varying site-specific and watershed- or landscape-scale criteria. For mitigation sites in
areas without a watershed plan, the DU VT decision questionnaire guides assessment of factors
indicative of a wetland mitigation project’s ability to develop and persist into a good condition
aquatic resource. For instance, the questionnaire prompts users to evaluate the site relative to
National Wetlands Inventory maps, state wetlands data, priority conservation areas, Vermont
TNC natural areas, and agricultural lands, among other factors. For all mitigation sites under
consideration, this decision tree also includes some consideration of watershed habitat needs
by considering the presence of threatened and endangered, species identified in the Vermont
State Wildlife Action Plan, or exemplary wetland natural communities as defined by the Vermont
Non-Game Natural Heritage Program. This DU questionnaire also prompts users to address
watershed needs by considering state agency conservation goals.

Category 2: Watershed analysis—non-prescribed outcomes
Maryland Watershed Resources Registry

The Maryland Water Resource Registry (WRR)*' provides a watershed-scale platform for various
federal, state, and local agencies to address aquatic resource regulatory and non- regulatory
restoration and conservation in a collaborative fashion. It establishes maps to support decision-
making by regulators, planners, non-governmental organizations, permit applicants, and others.
The system facilitates identification of aquatic resource restoration and conservation efforts that
can support multiple functional benefits. The WRR applies to Clean Water Act (CWA) regulatory
programs under §§303(d), 305(b), 401, 402, 404 and supports Maryland’s Green Infrastructure
Assessment and land use planning. The WRR can also be used to identify priority projects for
funding under CWA §319, guide transportation planning efforts under federal transportation
legislation, and support the U.S. Fish and Wildlife Service’s Partners for Fish and Wildlife
Program. The WRR combines consideration of a suite of watershed needs, such as water quality

40  Ducks Unlimited. (December 7, 2010). Ducks Unlimited, Inc. — Vermont In-lieu Fee Program. Ann Arbor, MI: Ducks Unlimited, Inc.
41 For information on the Maryland Water Resources Registry see: Watershed Resources Registry. About Us. Retrieved April
11, 2013, from: http://watershedresourcesregistry.com/overview.html; Bradley, J.J., J. Lemly, M.G. Nepstad, T. Smith, K.B. Copes
& E. Bryson. (2010). Incorporating the Watershed Approach for Wetland Compensatory Mitigation. National Wetlands Newsletter,
32(6), 11-13; Bryson, E., S. Hertz, R. Spagnolo & W. Seib. (2013). Rollout of the Watershed Resources Registry in Maryland.
National Wetlands Newsletter, 35(1), 30-31.
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The Nature Conservancy’s Old Fort Bayou Mitigation Bank in Jackson County, Mississippi. Credit © Erika Nortemann/TNC

improvements, stormwater management, forests, habitat networks, and other needs based
on the data that it uses to assess and compare site suitability. This pilot project includes eight
separate analyses that compare the relative suitability of potential compensatory mitigation sites
throughout entire watersheds to provide eight maps ranking site suitability for the following efforts:
wetlands preservation, wetlands restoration, riparian zone preservation, riparian zone restoration,
upland preservation, upland restoration, natural stormwater infrastructure preservation, and
stormwater infrastructure restoration.

However, while the WRR uses input data that incorporate consideration of watershed-scale
needs (e.g., §303(d) impaired waters, green infrastructure maps), it does not conduct unique,
thorough analytic, or stakeholder-driven processes to construct a watershed profile or perform
multi- criteria decision-making to prioritize among these needs. Instead, the WRR relies primarily
on the U.S. Environmental Protection Agency’s “Surf Your Watershed” tool for watershed-scale
information. This results in a less prescriptive product that allows users of the WRR to identify
sites that meet their individual interests and that support their own desired outcomes.

Missouri Department of Natural Resources: Little Chariton/Paddy Creek Watersheds Wetland
Potential Screening Tool

In 2008, the Missouri Department of Natural Resources (MDR) published a report on headwater
wetlands in the state. The project sought to identify areas with “the greatest potential for the
restoration or creation of sustainable wetlands” at a landscape scale.*?> The specific goals of
the project were to select sites that could improve water quality and provide habitat for wetland

42 Weller, M.S. (June 2008). Headwater Wetlands in Agricultural Areas in Missouri. Final Report to the
U.S. Environmental Protection Agency, Region 7. Missouri Department of Natural Resources.
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species and to evaluate land for enroliment in the Wetland Reserve Program (WRP). The GIS-
based model combines data on wetland functionality and persistence, slope, flow accumulation,
hydric soils, flooding frequency and duration, land use/land cover, distance from first and second
order streams, and distance from existing wetlands. It considers surrounding land uses and
average slope to calculate the size of each restorable area.

These three functions/factors—improving water quality, providing habitat for wetland species, and
evaluating land for WRP enrollment—are general watershed needs that can be addressed through
wetland restoration or creation. While these watershed needs are less specific than those identified by
the Maryland program discussed above, or other more prescribed case studies, the Wetland Potential
Screening Tool (WPST) developers selected these three general watershed needs based on their
universal nature to make their model more transferable to other watersheds. The GIS site suitability
analysis utilized by the WPST compares the potential of all sites (30 m resolution) in these watersheds for
wetland restoration/creation based on these three needs. The WPST developers do not set outcomes
for wetland restoration/creation in these two watersheds (e.g., acreage targets for restoration, water
quality improvement goals), instead leaving setting of outcomes to users of the model results.

Sunrise River Watershed Approach Pilot Project

The U.S. Army Corps of Engineers’ St. Paul District completed a watershed approach pilot project to
identify priority wetland restoration sites “for the express purpose of making compensatory mitigation
decisions more responsive to the needs of the [Sunrise River] watershed’s stakeholders.”*® The
objective of the project was to develop a GIS-based tool to assist regulators and stakeholders in the
identification, prioritization, and ultimately, the selection of compensatory mitigation sites in a holistic,
proactive manner. The Sunrise River Watershed Approach Pilot conducted a watershed profile-like
assessment to characterize watershed needs and also incorporated a thorough and systematic
stakeholder review process to weight/prioritize the relative importance of these watershed needs and
site-specific factors. These stakeholder-generated weightings are then used for a GIS comparison of
site suitability for wetland mitigation across the watershed. As with the Maryland WRR and Missouri
WPST, however, specific watershed outcomes of wetland restoration or enhancement are not specified
in the Sunrise River Pilot Project.

The pilot project includes four key phases: baseline assessment of watershed conditions
(vulnerability assessment), stakeholder input on watershed priorities, development of a GIS-
based decision support system, and development of implementation strategies and plan
implementation. A particularly unique portion of this pilot is the multi-criteria decision-making
method —the Analytic Hierarchy Process (AHP)—used to gather stakeholder input and utilize it in
prioritization. This stakeholder process uses a “sieve-mapping approach” that gives stakeholders
the opportunity to assign ratings and weightings of importance to the criteria in combination and
to conduct ‘what if’ scenario analyses.

The Sunrise River spatial decision support system includes several different spatial layers,
including current and historical extent of wetlands, water quality, extent of impervious surfaces,
tributary hydrologic impairment and, areas of high/significant biodiversity. The pilot uses ten

43  Smith, T. (March 10, 2010). Integrating Watershed-Based Mitigation Planning in the Section 404 Permitting Program. U.S.
Army Corps of Engineers [PowerPoint Slides].

Watershed Approach Handbook 55



1.6: Examples of Different Watershed Approaches

criteria to select sites: 1) Hydrologic connectivity to tributaries; 2) Land costs: 3) Potential to
reconnect riparian buffers; 4) Potential beneficial effects on fisheries; 5) Threats from urban
growth; 6) Adjacency to public lands; 6) Opportunities to improve or protect areas of significant
biodiversity; 8) Distance from roads and population centers; 9) Locations within the floodplain
of a tributary; and 10) Opportunities to improve water quality impairments. The systematic
stakeholder input process (AHP) translated general watershed needs (e.g., improve water quality
impairments) into site suitability maps for the Sunrise River watershed.

Duck-Pensaukee Watershed Approach Pilot Project

Led by The Nature Conservancy and Environmental Law Institute, The Duck-Pensaukee Watershed
Approach Pilot brought together agencies and partners in a Great Lakes basin of Wisconsin to identify
the top tier of wetland conservation sites based on their potential to provide ecosystem services and to
meet watershed needs. Both preservation and restoration opportunities were considered for application
in both regulatory and non-regulatory contexts. Several factors were used to identify suitable sites,
including current wetland coverage, historic wetland coverage, and current land use. Sites were ranked
based on their potential to provide individual or multiple ecosystem services (i.e., flood abatement,
water quality protection, surface water supply, shoreline protection, carbon storage, fish habitat, and
wildlife habitat). Wildlife habitat received special focus in this approach and the analysis used priorities
identified in Wisconsin’s Wildlife Action Plan to make those priorities spatially explicit.

Watershed needs were established by conducting a watershed profile, based on U.S. Fish and Wildlife
Service’s NWIPIus methods. The profile identified the relative loss of wetland ecosystem services by
sub-watershed since pre-settlement times.

The Duck-Pensaukee plan is intentionally non-prescriptive, instead providing a flexible environment in
which plan users may set individual ecosystem service-based goals, identify sub-watersheds in which
to collaboratively address the collective goals of partners, and select specific sites within these sub-
watersheds at which to work. Partners were engaged throughout the process to ensure accuracy and
relevance of the plan, and to help define objectives, develop methods, and refine outputs. Partners
included watershed stakeholders, wetland-focused agencies (including Wisconsin DNR, St. Paul
District of the Corps, and EPA Region 5), government (tribes, counties, municipalities), conservation
organizations, and academic researchers.

Category 3: Watershed plan—prescribed outcomes
North Carolina Ecosystem Enhancement Program

North Carolina Ecosystem Enhancement Program (NCEEP), a program of the North Carolina
Department of Environment and Natural Resources, uses a rigorous watershed planning process to
identify priority sites where wetland and stream compensatory mitigation projects can best be used to
support watershed needs and outcomes. To prioritize coarse-scale priorities, NCEEP conducts a River
Basin Restoration Priorities (RBRPs) analysis using GIS to rank individual hydrologic unit codes (HUCs),
specifically HUC-14 watersheds within HUC-8 service areas, based on watershed needs (problems,
assets, and opportunities). The HUC-14 watersheds that NCEEP identifies using this process are
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then targeted for extensive local-scale analysis, documented in Local Watershed Plans (LWPs). The
LWPs identify watershed-scale functional outcomes that can be achieved through wetland or stream
compensation at certain sites. The specificity of LWP outcomes varies by watershed and the methods
and data used for prioritization and development of the watershed management plan (e.g., modeling,
GIS, qualitative methods).

To ascertain watershed needs and set desired watershed outcomes, NCEEP’s LWP process includes a
four-step detailed needs assessment for the relevant HUC-14. The four steps of the needs assessment
are: 1) Characterization of current watershed conditions; 2) Detailed watershed assessment; 3)
Development of a watershed management plan and project atlas; and 4) Implementation of the
watershed management plan and project atlas.

In the characterization of current watershed conditions and detailed watershed assessment, NCEEP
conducts thorough assessments of existing data and collects monitoring data to evaluate water
quality, habitat, and hydrologic functions to identify stressors to these functions. NCEEP then designs
watershed management plans and project atlases that evaluate management strategies and conducts
on-the-ground project evaluations to find “projects and management strategies that address identified
stressors and have the best opportunity for bringing about functional improvement to the watershed.”#
Finally, NCEEP implements priority projects and develops management plans to achieve desired
outcomes of the LWP process. The projects are often selected based on their ability to meet desired
conditions for watershed functionality.

California Regional Advance Mitigation Planning

California Regional Advance Mitigation Planning (RAMP) is a planning process that identifies mitigation
needs for specific habitat types by overlaying footprints of projected infrastructure projects with natural
resource maps. RAMP planners then systematically identify top parcels for ecological mitigation using
Marxan, a conservation planning software.”* RAMP was developed by a workgroup of 14 agencies and
organizations, organized under the FloodSAFE Environmental Stewardship and Statewide Resources
Office in the California Department of Water Resources. RAMP uses Marxan in two stages: the regional
conservation assessment and the mitigation portfolio. Conservation targets, which are set by habitat
type by conservation organizations or academic researchers, incorporate watershed needs and desired
outcomes for multiple habitat types. The result is a regional greenprint that limits where mitigation
may occur. Mitigation obligations for infrastructure impacts then determine the habitat types that are
replaced within this greenprint. Marxan allows conservationists and transportation planners to set very
prescribed outcomes for restoration or conservation of particular habitat types (e.g., restoring a certain
percentage of a watershed and achieving certain restoration targets for particular habitat types within
that greenprint). RAMP also estimates parcel acquisition costs and constructs a portfolio of mitigation
parcels that best achieves the desired habitat outcomes based on parcels’ cost-effectiveness, as
determined by their price, size, boundary area, habitat types, and other ecological values, such as their
location within wildlife corridors.

44 North Carolina Ecosystem Enhancement Program. (August 8, 2012). NC Ecosystem Enhancement Program Local Watershed
Planning Manual: Version 1. Retrieved April 11, 2014, from: http://portal.ncdenr.org/c/document_library/get_file?uuid=07477766-
468b-44f0-a379-e0274c75f4bb&groupld=60329

45  Watts, M.E., I.R. Ball, R.S. Stewart, C.J. Klein, K. Wilson, C. Steinback, R. Lourival, L. Kircher & H.P. Possingham. (2009).
Marxan with Zones: Software for optimal conservation based land-and sea-use zoning. Environmental Monitoring & Software,
24(12), 1513-1521 .
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Using a Watershed Approach

Foran organization, agency, or individual about to embark on using a watershed approach to inform
decisions related to the type and location of wetland and stream restoration and preservation
projects, this handbook can help guide the way. The handbook provides a framework — or logical
process — for assessing which tools and information are right for implementing a watershed
approach that helps fulfill desired goals and outcomes. The first step will be to understand the
level of effort and technical capacity that can be dedicated to the effort. Will this be a planning
process involving many stakeholders? Or a less structured effort that generally considers certain
watershed-related factors? How specific are the desired outcomes and at what scale? How
confident do you want to be in identifying projects best able to contribute to outcomes that help
improve or sustain the watershed? How specific do you want to be in identifying sites? What
types of resources, time, and expertise is available to help in the effort? These are all questions
that will influence how to implement and use a watershed approach.

The next step will be to align that selected approach with the elements necessary for carrying
out that approach. You will determine which methods are necessary to incorporate a specific
element into the analysis. Below is some additional guidance to help evaluate the tradeoffs
inherent in these choices.

Finally, all of these considerations need to be weighed against opportunities and constraints
in the particular watershed you’re working in and the available financial and staff resources,
technical capacity, and data availability. The spectrum also provides the ability to weigh the
relative complexity and the commitment of time and resources each approach requires against
what they can reasonably achieve.

Using the spectrum

The Watershed Approach Spectrum (see Chapter 4) describes the range of approaches that
can be used to inform the type and location of wetland and stream restoration and protection
projects. The watershed approach requires using at least a basic logic framework describing, at
least in general terms, the desired outcomes and then identifies the decision points necessary to for
this desired outcome to be achieved. These steps should then inform data gathering and analysis.
Across the spectrum, there are five elements that characterize a watershed approach and form
the basis of such a logic framework. Even when the ability to identify watershed needs is limited,
outlining the desired project outcomes and how to identify potential sites will likely improve
project outcomes. The five elements are:

+ ldentification of watershed needs

+ Identification of desired outcomes

+ ldentification of potential project sites

+ Assessment of the potential of sites to meet watershed needs
+ Prioritization of project sites that meet watershed needs
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Where along the spectrum the work lies will affect the kinds of returns that can be expected.
Table 3 below provides a summary of the ecological, economic, stakeholder, and other outcomes

that can be achieved by the different approaches along the spectrum.

Ecological return on
investment

Economic return on
investment

Stakeholder

Clarity

Learning, monitoring,
reporting

Watershed
informed decisions

Helps improve ecological
outcomes, especially

at site level. Can help
address watershed needs
depending on availability
of information and data.

Watershed analyses

Superior because more
analysis involved, more
factors are considered.

Watershed plan

Greater potential for
watershed benefits
because of stakeholder
informed definition

of needs and desired
outcomes. Likely

more repeatable and
reproducible.

Improved likelihood

of achieving desired
ecological outcomes and
sustainability likely to
result in lower costs (less
need for remediation and
adaptive management).

Greater likelihood

of achieving desired
ecological outcomes and
sustainability likely to
result in lower costs (less
need for remediation and
adaptive management).

Greatest likelihood

to provide economic
return on investments
(less need for
remediation, increased
predictability of
mitigation project
approvalsand
streamlining).

Usually not involved.

Involvement of
stakeholders helps improve
analysis and coordination.
Depends on on the extent
of stakeholder involvement.

Plans with strong
stakeholder engagement
help improve
coordination and

secure buy-in. More
collaborative.

Case-by-case.

Case-by-case, depends on
type and rigor of analysis.

Plans define desired
outcomes and
potentially high priority
types and locations

of projects. Superior
clarity due to specific
analysis and description
of desired outcomes.

Can be improved through
user feedback.

Can be improved through
user feedback.

Plans may set clear
outcomes to monitor,
and provide lessons-
learned for future
watershed planning
efforts.

Table 3: Return on investment for different watershed approaches along the spectrum.

Before going too far along the path of a specific approach, decision-makers should also consider the
barriers that may lie ahead. The barriers to undertaking such planning include competing demands;
varying authorities among the federal, state, tribal, and local regulatory and non-regulatory agencies
involved in aquatic resource protection and management; and lack of resources, incentive, or
leadership necessary to overcome the inertia needed to undertake such efforts.
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In general, greater specificity and clarity about watershed-scale needs - such as improvements
in water quality, habitat, or flood attenuation — and how potential wetland and stream restoration
and protection projects can help fulfill those needs will better guide the selection of the types and
locations of projects that will produce desired outcomes in the watershed. Over time as a range
of agencies and organizations undertake projects, individual projects identified and implemented
under a watershed approach may add up to advancing desired outcomes within a watershed. This
is the power and potential of the watershed approach - the alignment of the work, energy, and
skill that will add up to more than the sum of their parts.

Finally, as discussed in Chapter 1.4, when determining which approach to take, decision-makers
should consider how prescriptive they would like the final results to be. A less prescriptive
approach may be appropriate in cases where there are limited resources available to undertake
new analysis or develop a watershed plan. On the other hand, when specific desired outcomes
have or can be identified, such as establishment of connectivity between protected areas, an
approach with more prescriptive project types, locations, and desired outcomes may be best.
Selecting the right methods to address watershed elements

As discussed in Chapter 1.6, there are five categories, or elements, of a watershed approach. There are
a wide variety of planning, mapping, and analytical techniques that can be adopted in each of the five
element categories. There are tradeoffs when deciding which elements to tackle and which methods
to adopt to carry out the element. Table 4 below depicts the relationship between the approach, which
elements to incorporate into the effort, and the likelihood of achieving the desired outcomes.

Watershed

informed decisions Watershed analyses Watershed plan

Identify watershed needs X X X

Identify potential X

protection and restoration . X X
(by site)

sites

Assess the potential of
sites to meet X X
watershed needs

Prioritize sites , areas,
and desired Somewhat X
outcomes

Achieve watershed . )
significant outcomes Maybe Likely Most Likely

Table 4: Watershed Approach and Meeting Outcomes
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Evaluating opportunities and constraints

As with any process, there are an array of factors that should be considered when deciding which
approaches and elements should be used. Five such factors include:

+ Stakeholder engagement

+ Data availability, collection, and processing
+ Scientific and technical expertise

+ Data analysis

+  Communicating results

+ Stakeholder engagement

It is very clear from a long history of planning in general and watershed and water resource planning
and decision-making in particular that stakeholder engagement is one of the most important
factors in determining the success of a project. Successful stakeholder engagement, however,
takes time and requires a clear planning and decision-making process. For a watershed approach,
this requires engagement of both those who are expected to use the results, such as regulatory
and resource agencies, project sponsors, and citizens, as well as stakeholders in the watershed
who can help identify needs and desired watershed outcomes. There are also formal techniques
that can be used to collect and analyze stakeholder input. These techniques can help to document
the range of interests and how they were used to inform the project and desired outcomes. One of
the factors that should be weighed in consideration of stakeholder involvement is how to determine
the number of stakeholders to engage and how to determine the appropriateness of stakeholders.
While including non-technical stakeholders (i.e., citizens) may be appropriate to ensure that the
desired outcomes reflect community values, including these stakeholders in the identification of
priority sites — as distinct from priority outcomes — can dilute the scientific basis of site selection.

Data availability, collection, and processing

Geographic information systems (GIS) and other tools have made planning at the watershed
scale possible with relative ease. However, as any GIS analyst can attest, a significant amount of
time needs to be devoted to collecting relevant data sets, aligning them, and otherwise making
them ready for analysis. The level of effort needed for this work depends on the goals and
objectives of the plan or analysis, data availability, the quality of data, and the extent and number
of analyses planned for the project. In general, working with stakeholders and project managers
to define the scope and intended analyses required for the project early can help focus data
collection on only those datasets necessary for the intended analysis. Frequently, the tendency
is to collect all available data as a first step — some or much of which will not play a significant
role in the final watershed analysis or plan.

Scientific and technical expertise
Stakeholder engagement and appropriate data and information provide the raw material for
undertaking a watershed approach. Important to a successful effort is having the people

with the appropriate scientific and technical expertise to ensure the information is used in a
manner that produces credible results that meet the needs of the project. Whether undertaking
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a full planning process or using watershed information to inform decisions about the types
and locations of projects having people who understand key aspects of wetlands and
stream hydrology, biology, geology and how issues such as watershed position, condition
and connectivity affect the likely success of a project and its ability to address watershed
needs is critical. In addition, sufficient expertise in the tools or models necessary to conduct
appropriate analysis is important to the success of these efforts. Finally, working effectively
with stakeholders requires its own type of expertise, including knowledge of the appropriate
stakeholders to be engaged, relevant views and information to be collected, and how the
results of analysis should be interpreted. Ensuring appropriate scientific and technical expertise
is available is an important part of using a watershed approach.

Data analyses

Data analyses methods can range from simple overlay of spatial data to the use of complex
statistical models that require significant time to calibrate and verify. There is no “right” answer to
what level of analysis will help achieve the most effective results. As discussed earlier, effectiveness
of the watershed approach effort is more likely related to involvement of stakeholders and the
understanding and acceptance of the work and its use by the intended decision-makers than the
complexity or depth of the data analysis.

Clearly, the scientific and technical rigor of data anlyses must be commensurate with the questions
one is trying to answer and the skills and capabilities of the staff responsible for the analyses.
More rigor is often necessary to understand complex situations. On the other hand, many rigorous
studies go unused because the analysis is not understood by the intended users. Avoiding the
fatal “black-box” syndrome — where analysis or models are used that only the modeler sees or
understands -- can be key for securing the support and trust of important stakeholders, which may
be crucial determinants of whether the plan and analysis are embraced and used when complete.

Communicating results

The effectiveness of a watershed approach may be determined not by the completeness or
rigor of the analysis or decision criteria, but rather by whether the work informs decisions made
by those that undertake wetland and stream restoration and protection projects. Certainly
written reports summarizing the planning process, analysis, and outcomes are important for
documenting methods and will be critical for encouraging people to use and understand the
work that was done.

Increasingly, data, information, and results are being made available through web-based
portals and interactive websites. These sites allow users to not only view the results, but also
increasingly offer the ability to manipulate some of the data to highlight information related to
the user’s particular interest. Again, the level of effort related to communicating results spans a
spectrum from simply making a report widely available in both printed in electronic forms to the
development of interactive websites that promote use and understanding of the results, analyses,
and underlying data.
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Other Watershed Planning Guides

This handbook focuses on the spectrum of approaches available to take a watershed approach
to wetland and stream restoration and protection projects and an overview of key steps and
elements that can inform such approaches. A number of other handbooks, guides, and guidance
produced by federal agencies focus more broadly on watershed planning, which can be used to
support a watershed approach to identifying and selecting wetland and stream restoration and
protection projects. A formal watershed plan is not necessary to take a watershed approach to
wetland and stream restoration and protection activities. Other ways of implementing a watershed
approach can include analytical frameworks, advance identification efforts, watershed evaluation
tools, watershed studies, as well as watershed plans.

This handbook describes approaches and techniques that are consistent with these other planning
guides. Each resource for watershed evaluation or planning has its own focus given the mission
of the agency or organization that developed it, but many of the key concepts and approaches
are similar. Many of these other guides and handbooks provide useful guidance for undertaking a
watershed approach. These guides and handbooks may include information on how to structure the
planning process and the importance of engaging key stakeholders during the planning process;
topics that we do not address in detail within this handbook. This handbook, however, is unique in
its focus on using a watershed approach and developing watershed plans specifically to identify
and prioritize wetlands and streams for restoration and protection. As previously discussed, a
watershed plan is not required by the 2008 rule to implement a watershed approach for wetland
and stream restoration and protection activities, but such plans can significantly enhance the
benefits and values achieved by the investments in such projects. Below are summaries of some
other valuable watershed planning guides and how they relate to the watershed approach for
wetland and stream restoration and protection projects.

Center for Watershed Protection: Watershed Planning Guide

In 2006 the Center for Watershed Protection (CWP) published an EPA-funded document, Using
Local Watershed Plans to Protect Wetlands. Like this handbook, CWP’s guide provides a strong
overview of the steps involved in a good planning process and how these processes can be
tailored to integrate wetland protection and restoration into watershed plans. This handbook
complements the CWP guide by identifying a range of watershed approaches that might be taken
and by providing a range of examples of different watershed approaches and different types of
analysis that might be useful in such an approach. Although this handbook does not focus on
the steps of a planning process, the CWP guide, as well as others, does provide guidance about
the steps of watershed planning generally (See Table 5).
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Principles of Watershed Planning for Wetlands®¢

Watershed Planning Principles to

Protect Wetlands SECERLR

1. Compile Wetland Information on a Watershed 1.1 Review existing plans
Basis 1.2 Compile additional data
2. Assess Local Wetland Protection Capacity 2.1 Conduct Needs and Capabilities Assessment

2.2 Conduct 8 Tools Audit

3. lIdentify Wetland Partners and Roles 3.1 Involve wetland partners in stakeholder process
3.2 Consult with wetland partners for technical support
3.3 Form partnerships for implementation

4. Define Wetland Goals and Objectives for the 4.1 Define wetland goals
Watershed 4.2 Define specific wetland objectives

5. Create an Inventory of Wetlands in the Watershed | 5.1 Update existing wetland maps

5.2 Estimate historic wetlands coverage

5.3 Delineate wetland contributing drainage areas

5.4 Estimate wetland functions

5.5 Estimate wetland condition

5.6 Estimate effects of future land use changes on
wetlands

6. Screen Wetlands for Further Assessment 6.1 Screen for priority subwatersheds using wetland
metrics

6.2 Screen wetland inventory for conservation sites

6.3 Screen wetland inventory for sensitive wetlands

6.4 Screen wetland inventory for restoration sites

7. Evaluate Wetlands in the Field 7.1 Conduct rapid assessment of wetland impacts
7.2 Conduct detailed wetland assessments
8. Adapt Watershed Tools to Protect Wetlands 8.1 Review 8 Tools Audit
8.2 Make specific recommendations for each tool
9. Prioritize Wetland Recommendations 9.1 Compile list of wetland recommendations
9.2 Rank recommendations to identify priorities
10. Coordinate Implementation of Wetland 10.1 Implement changes to local programs and
Recommendations regulations

10.2Coordinate with wetland regulatory agencies
10.38Implement projects with wetland partners

11. Monitor Progress Toward Wetland Goals 11.1 Update the wetland inventory
11.2 Track implementation of wetland projects
11.3 Conduct wetland monitoring

Table 5: Principles of Watershed Planning for Wetlands. The Center for Watershed Protection
outlined five watershed principles to protect wetlands in its document Using Local Watershed
Plans to Protect Wetlands.

46 Cappiella, K., A. Kitchell & T. Schueler. (2006). Using Watershed Plans to Protect Wetlands. Ellicott City,
MD: Center for Watershed Protection. Wetlands & Watersheds Article #2, p. 6.
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The CWP guide also supports the focus of this handbook, namely the need to link wetland goals
and objectives to the goals and objectives of the watershed plans. In addition, the document
includes a good crosswalk about how watershed-planning tools can be used to protect wetlands.

Adapting the Eight Tools of Watershed Protection for Wetlands

Watershed
Protection Tool

Description

How the Tool is Used to Protect
Wetlands

Land Use Planning

Use land use planning techniques

to redirect development, preserve
sensitive areas, and maintain or reduce
impervious cover in a given portion of
the watershed

Use land use planning techniques to
direct growth away from wetlands

Land Conservation

Apply land conservation techniques to
permanently protect critical resources
from being developed

Identify wetlands as priority lands for
conservation

Aquatic Buffers

Provide special protection, in the form
of a buffer, to the aquatic corridor to
physically protect and separate water
resources from future disturbance

Establish vegetated buffers around all
wetlands

Better Site Design

Foster site design that protects
watersheds by reducing the amount
of impervious cover, and increasing
conservation of natural areas

Design developments to minimize
impacts to wetlands on the site

Erosion and Sediment
Control

Mitigate impacts of sediment during
the construction process by restricting
clearing, requiring erosion and
sediment controls, and enforcing these
regulations

Modify ESC regulations to provide
stricter controls in areas draining to
wetlands

Stormwater
Management

Install stormwater treatment practices
to compensate for the hydrological
changes caused by new and existing
development

Outline special criteria to protect
downstream wetlands from stormwater
runoff

Non-Stormwater

Reduce pollutant discharges from non-

Establish restrictions on activities

Discharges stormwater sources, such as septic that have high potential for pollutant
systems, illicit discharges, and spills discharges in areas draining to
wetlands
Watershed Increase public understanding and Ensure that wetlands are a key

Stewardship

awareness about watersheds, promote
better stewardship of private lands, and
develop funding to sustain watershed
management efforts

component of all watershed
stewardship activities

Table 6: Adapting the eight tools of watershed protection for wetlands (Center for
Watershed Protection)
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The work of the Center for Watershed Protection and this handbook together provide a solid
overview of the planning process and substantive elements that can inform a watershed approach
to wetland and stream restoration and protection.

U.S. Environmental Protection Agency: Watershed Planning Handbook

In 2008, EPA issued its Handbook for Developing Watershed Plans to Restore and Protect Our Waters,
which provides broad guidance on how to undertake a watershed plan to address point sources and
nonpoint sources of pollutants. The handbook identifies six steps to watershed planning:

+ Build partnerships

+ Characterize the watershed to identify problems
+ Set goals and identify solutions

« Design and implementation program

+ Implement the watershed plan

« Measure progress and make adjustments

Though the handbook focuses on issues related to water quality impairments, the overall
framework provided is helpful for a broad range of watershed-based planning efforts.

U.S. Environmental Protection Agency: Region 5 Watershed Planning
Handbook — Wetland Supplement

In 2013, EPA Region 5 issued a supplement to the watershed planning handbook titled: Wetlands
Supplement: Incorporating Wetlands into Watershed Planning*’. The purpose of the supplement
is to:

... istoencourage theinclusion of proactive wetland managementinto watershed
plans because wetlands play an integral role in the healthy functioning of the
watershed. This Supplement promotes using a watershed approach that not
only protects existing freshwater wetlands but also maximizes opportunities
to use restored, enhanced, and created freshwater wetlands to address
watershed problems such as habitat loss, hydrological alteration, and water
quality impairments.

The supplement includes the following summary of its content.
Chapter 1 includes an overview of the purpose and intent of the document,

background on why it is valuable or important to include wetlands in watershed
planning, and a brief overview of the historical and current protection of wetlands.

47 U.S. Environmental Protection Agency. (February 2013). EPA Region 5 Wetlands Supplement: Incorporating Wetlands
into Watershed Planning. Retrieved April 11, 2014, from: http://www.epa.gov/region5/agriculture/pdfs/wetlands-in-watershed-
planning-supplement-region-5-201302.pdf
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Chapter 2 provides the regulatory definition of wetlands, an overview of wetland
types, and a review of wetland classification schemes.

Chapter 3 outlines the basic watershed planning steps and highlights the watershed
planning considerations when incorporating wetlands. The chapter also provides
general information on wetland restoration, enhancement, and creation techniques
and discusses the consideration one should offer in selecting options.

Chapter 4 contains four case studies summarizing approaches for identifying
existing and former wetlands for restoration or enhancement, as well as possible
sites for wetland creation within a watershed context. The case studies also
summarize approaches for prioritizing amongst potential sites based on wetlands
having the greatest restoration potential and wetlands whose restored functions
would address key watershed goals such as improved hydrology, improved water
quality, and increased habitat.

U.S. Army Corps of Engineers: Watershed Planning Guidance

The Army Corps has embraced watershed planning and is working to take an integrated approach
to water management. The agency issued guidance on watershed planning and the preparation
of watershed plans in 20104,

The guidance highlights planning at the watershed scale as an important aspect of an integrated
water management approach. As stated in the circular:

Watershed perspective is the viewpoint which requires that all activities be
accomplished within the context of an understanding and appreciation of the
impacts of those activities on other resources in the watershed. The watershed
perspective encourages the active participation of all interested groups and
requires the use of the full spectrum of technical disciplines in activities and
decision making. This viewpoint takes into account (1) the interconnectedness of
water and land resources, (2) the dynamic nature of the economy and environment,
and (3) the variability of social interests over time. It recognizes that watershed
activities are not static, and that the strategy for managing the resources of the
watershed needs to be adaptive.

The circular also includes four specific considerations to take into account when engaging in
watershed planning:

Systems Approach: Within watersheds, there are many competing demands for
available water resources. In utilizing a systems approach within a watershed,
the planning effort should identify and characterize the systems of interest to the
current and future needs of the watershed.

48 U.S. Army Corps of Engineers. (January 15, 2010). Watershed Plans. Circular No. EC 1105-2-411.
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Public Involvement, Collaboration and Coordination. Public involvement,
collaboration and consultation with Federal, tribal, state, interstate, and local
government entities are a keystone of the USACE watershed approach and are
essential to the success of watershed planning. The goal of public involvement,
collaboration and coordination is to open and maintain channels of communication
in order to give full consideration to the views of others in the planning process.

Leveraging of Resources During Implementation: Watershed planning should
include strategies for implementation, both Federal and non-Federal, to allow
programs to work together over time. Federal, State, Tribal and local government
entity missions, goals, objectives, funding requirements, and timeframes should
be fully understood so that efforts can be accomplished by various entities in an
integrated way in accordance with a collaboratively developed plan.

Study Area: Watershed planning addresses resource conditions in the watershed,
land uses, and multiple stakeholder interests. By definition, watershed planning
focuses on a watershed, a geographic area that is defined by a drainage basin.

Many of the Corps’ watershed principles are reflected in this handbook.

U.S. Forest Service: Watershed Condition Classification Guide

The U.S. Forest Service has also developed a guide, Watershed Condition Classification
Technical Guide.*®

This guide explains the value and need for a watershed approach this way:

The most effective way to approach complex ecological issues is to consider them
at the watershed level, where the fundamental connection among all components
of the landscape is the network of streams that defines the watershed (Heller
2004, National Research Council 1999, Newbold 2002, Ogg and Keith 2002, Reid
et al. 1996, Sedell et al. 2000, Smith et al. 2005, Williams et al. 1997). Watersheds
are easily identified on maps and on the ground, and their boundaries do not
change much over time (Reid et al. 1996). Watersheds are also readily recognized
by local communities and resonate with members of the public as a logical way to
address resource management issues.

49 U.S. Department of Agriculture. Forest Service. (July 2011). Watershed Condition Classification Technical Guide. FS-987.
Retrieved April 11, 2014, from: http://www.fs.fed.us/restoration/Watershed_Restoration/overview.shtml.
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The guide also provides a six-step watershed condition framework:

Step A: Classify the condition of all 6th-level watersheds in the national forest by
using existing data layers, local knowledge, and professional judgment.

Step B: Prioritize watersheds for restoration: establish a small set of selected
watersheds for targeted improvement equivalent to a 5-year program of work.

Step C: Develop watershed restoration action plans that identify comprehensive
project- level improvement activities.

Step D: Implement integrated suites of projects in select watersheds.
Step E: Track restoration accomplishments for performance accountability.

Step F: Verify accomplishment of project activities and monitor improvement of
watershed and stream conditions.

The watershed planning guides discussed above include several consistent themes.

These include:

« Engage stakeholders throughout the planning process

+  Work at the watershed scale

+ Use a systems approach

+ Setgoals

*  Monitor and evaluate outcomes

+ Measure progress

+ Make adjustments based on evaluations and progress to desired outcomes
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Introduction

Numerous planning tools and methods have been developed that are useful for informing a
watershed approach to wetland and stream restoration and protection. These various efforts
yield a rich diversity of experiences, methods and models on which to base a watershed
approach to stream and wetland restoration and protection projects. Over 65 case studies
were identified and analyzed to capture a variety of different tools and methods for carrying
out a watershed approach. This analysis allowed us to identify five categories, or elements of
a watershed approach to wetland and stream restoration and protection activities. Of course
such a list cannot, nor is it intended to, be definitive. Rather, the elements are meant to be
illustrative and to help minimize the necessity for every watershed approach effort to reinvent
the wheel when thinking about these questions.

The five elements of a watershed approach for wetland and stream restoration and protection
that were identified are:

Element 1: /dentify watershed needs, including a determination of how watershed
needs defined by other regulatory and non-regulatory programs can inform a
watershed approach.

Element 2: Identification of desired watershed outcomes, or the measurable
results anticipated from undertaking protection and restoration projects.

Element 3: Identify potential project sites, generally based on the ability of wetlands
and streams to develop and persist in a particular location. This generally includes
consideration of such factors as local hydrology, soil characteristics, and/or
compatibility of desired resources with surrounding land uses.

Element 4: Assess the potential of sites to meet watershed needs, generally
through analysis of the ability of the potential wetland and stream project sites
identified in Element 3, above, to support particular ecosystem functions and
services relevant to identified watershed need(s).

Element 5: Prioritize sites and areas based on their relative ability to sustain
wetland and stream characteristics and functions, and their relative ability to
address watershed needs and help meet desired watershed goals and outcomes.

There are a variety of planning, mapping, and analytical techniques that can be used in each
of the element categories. In other words, each of these watershed approach elements can
be carried out using a variety of technical tools or approaches. These techniques range from
the highly technical to more easily applied qualitative approaches. Recognizing that staff
capacity, funding, and technical abilities will vary widely, a variety of examples are provided
for each of the five elements.
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All five of the elements are part of an effective watershed approach; however, the assessment
of case studies made it clear that the first element, the identification of watershed needs, is
often overlooked. Identifying watershed needs will increase the likelihood that investment
in multiple projects across a watershed will collectively produce results relevant at a
watershed scale. Although the five elements have been listed in a logical order, analyses
need not follow this exact sequence.

Element 1: Identify watershed needs

+ Existing plans, reports, or analyses

« Analysis of historical loss of aquatic resources in the watershed

« Analysis of current condition of aquatic resources in the watershed
« Analysis of trends and future threats within the watershed

+ Stakeholder input

Element 2: Identify desired outcomes
Element 3: Identify potential sites

+ ldentify areas with appropriate hydrology and soils
+ Determine potential for persistence of sites

Element 4: Assess the potential of sites to sustainably meet watershed needs

* Function and condition assessments
+ Ecosystem service assessments
+ Wildlife and habitat assessments

Element 5: Prioritize sites, areas, and desired outcomes

+ ldentify priority hydrologic units
* Prioritize sites

These categories of analytic methods are not mutually exclusive. For example, a watershed-
wide assessment of current wetland and stream condition may be conducted to inform the
decisions of stakeholder groups as they establish watershed needs. Specific methods may
be selected based on a number of criteria, which may vary among watersheds, such as
data availability, available resources for planning, and regulatory consideratoins. The level
and breadth of stakeholder engagement needed to ensure acceptance and implementation
of a watershed plan may also play an important role.

The examples of elements described below were selected based on several criteria,
including representation of a range of: 1) Technical requirements: 2) Financial resources;
3) Regulatory and non-regulatory contexts; 4) Natural resources addressed (e.g., streams,
wetlands): and 4) Physio-geographic contexts (e.g., nearshore vs. inland). These case
studies come from a variety of sources and may constitute an entire watershed planning
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effort, be selected from a broader approach or suite of methods, have been created for
another regulatory program (e.g., §319 planning), or be the product of academic research.
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Element 1: Identify Watershed Needs
Existing plans, reports, or analyses
Water quality standards and implementation plans®°

Clean Water Act Section 303(d) requires each state to list the waters of the state that are not
attaining their established water quality standards. This list is updated on a regular basis and
generally includes waters that are currently non-attaining water quality standards, waters for
which TMDLs (Total Maximum Daily Loads, pollution reduction plans that outline how much
pollutant may be released) are being or have been created, and formerly listed waters that have
reached their water quality goal. These plans can be useful in determining watershed needs in
terms of water quality and its impact on associated aquatic habitat. They also can provide a
broader context for wetland and stream restoration activities by setting specific water quality-
related goals.

Maryland Water Resource Registry. Recognizing water quality as a primary goal, or watershed
need, Maryland’s Watershed Resources Registry®' uses 303(d) listed waters as one layer of
information in its multi-metric approach. Areas that are closer to 303(d) listed waters are identified
as areas in need of water quality improvement.

U.S. Army Corps of Engineers watershed assessments

Section 729 of the Water Resources Development Act of 1986 authorizes the U.S. Army Corps
of Engineers (USACE) to undertake watershed planning. These Corps’ assessments generally
include sections with information on the current physical, ecological, hydrologic, economic, and
demographic conditions of the larger watershed.

The Monongahela River Watershed Assessment. The Monongahela River Initial Watershed
Assessment®? is a Corps “reconnaissance level report.” The report was funded through
section 729 and identifies current existing conditions within the watershed and details the
major water resource problems of the watershed. The Monongahela is a large watershed
and the information contained in this report can directly apply to watershed approaches in
smaller basins in the drainage.

Special Area Management Plans®?
The Coastal Zone Management Act (CZMA), established in 1972, provides the basis for cooperation

in the management and usage of our areas near the coast. The CZMA creates a funding mechanism
for the development of Special Area Management Plans (SAMPs), which are comprehensive plans

50 For more on water quality standards and implementation plans, see: U.S. Environmental Protection Agency. Impaired Waters
and Total Maximum Daily Loads. http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/index.cfm

51 The Maryland Watershed Resources Registry is available at http://watershedresourcesregistry.com/home.html with
additional information on the tool available on the History, Methods and FAQ tabs.

52 U.S. Army Corps of Engineers. (September 2011). Monongahela River Watershed Initial Watershed Assessment.

53 For more on Special Area Management Plans, see: National Oceanic and Atmospheric Administration. Ocean & Coastal
Resource Management. Coastal Issues: Special Area Management Plans.
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that consider natural resource protection, coastal-dependent economic use, and provide detailed
guidance for the public and private uses of lands and waters within a state defined ‘coastal zone’.
Special Area Management Plans may also be developed by the U.S. Army Corps of Engineers
Regulatory Program, for use with a variety of aquatic resource types to protect aquatic resources
and provide predictability in permitting for development projects. Guidance in the use of SAMPs
in the Corps Regulatory Program is provided by Regulatory Guidance Letter 05-09.

Rhode Island Salt Pond Special Area Management Plan. The Rhode Island Salt Pond Region
Special Area Management Plan®*includes information on water quality, living resource and critical
habitat, and cumulative and secondary impacts.

State Wildlife Action Plans®®

State comprehensive wildlife action plans, developed by each state and U.S. territory, identify
species of greatest conservation need (SGCN) and assess the condition of their populations and
habitats. These plans then identify threats to SGCNs, and present possible strategies to protect
their populations and habitats over the long term. State fish and wildlife agencies have developed
these plans by working with a broad array of partners, including conservation organizations,
researchers, sportsmen, and members of the community. The methodologies used by each
state vary widely, however the data and descriptive information in these plans can be used to
determine the needs of wildlife at watershed scales, including the types of aquatic resources
various wildlife species might utilize.

Idaho Wetland Conservation Prioritization Plan. The Idaho Division of Fish andGame (IDFG)
“Wetland Conservation Prioritization Plan”*® uses information and data from the IDFG
Comprehensive Wildlife Plan in its multi-metric assessment. The plan assesses a wetland habitat
function by analyzing the capacity of a wetland to support vertebrate and invertebrate Species
of Greatest Conservation Need (SGCN) and special status vascular and non-vascular plants.
These data were mapped and buffered and converted to 30 m square pixel raster layers and then
combined into one rare species habitat function layer (see Figure 5).

54 Ernst, L.M., L.K. Miguel & Jeff Willis. (April 12, 1999). Rhode Island’s Salt Pond Region: A Special Area Management Plan.
Prepared for the Rhode Island Coastal Resources Management Council. Retrieved April 11, 2014, from: http://www.crmc.ri.gov/
regulations/SAMP_SaltPond.pdf

55 For more on State Wildlife Action Plans, see: http://www.wildlifeactionplan.org.

56 Murphy, C., J. Miller & A. Schmidt. (2012). Idaho wetland conservation prioritization plan — 2012. Prepared for ldaho
Department of Parks and Recreation. Boise, ID: Idaho Department of Fish and

Game, p. 29 & appendix.
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Figure 5: Wetlands supporting rare, sensitive, or declining ecological systems. Used with
permission from Chris Murphy, Idaho Department of Fish and Game.

ESA Habitat Conservation Plans

Etowah Habitat Conservation Plan. The Etowah Habitat Conservation Plan (HCP) strives to
enhance the Etowah watershed in Northwest Georgia through protection of aquatic species
and water resources, while simultaneously allowing the region to continue to grow and
develop. The basis for the development and implementation of the HCP is a series of scientific
studies conducted throughout the Etowah watershed and peer reviews of the best available
scientific information from similar regions. To ensure the best potential for a restoration project
to succeed the Etowah Restoration analysis only included areas that contain less than 5%
impervious surface and greater than 50% forest cover. Impervious surface and forest cover
play a key role in the survival of biodiversity within an area. Once impervious surface exceeds
5% within an area the aquatic biodiversity falls drastically.>” % Forested area below 50% within
a catchment was assumed to lower the ability of streams to support biodiversity.5°

57 Walters, D.M., D.S. Leigh & A.B. Bearden. (2003). Urbanization, Sedimentation and the Homogenization of Fish Assemblages
in the Etowah River Basin, USA. Hydrobiologia, 494, 5-10.

58 Wenger, S. & M. Freeman. (2007). Stressors to Imperiled Fishes in the Etowah Basin: Mechanisms, Sources and Management
under the Etowah HCP. Retrieved April 11, 2014, from: http://www.rivercenter.uga.edu/publications/pdf/stressors_2007.pdf

59 Long, J. & M.S. Schorr. (2005). Effects of Watershed Urban Land Use on Environmental Conditions and Fish Assemblages in
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Flood management plans®

Certain plans relating to specific ecosystem services may also provide valuable information on
identified aquatic resource needs within a watershed. State and local flood management and
flood hazard mitigation plans can illustrate the amount and location of flooding impact that can
be used with other ecological information to create comprehensive watershed plans.

New Hampshire Flood Protection Tool. The New Hampshire Department of Environmental
Services (NHDES) Wetland Restoration Assessment Model (WRAM) Flood Protection Tool
assesses the potential for each wetland site to act as a natural flood control buffer based on
a number of factors, including the percentage of the site located within a FEMA floodplain.®!
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Figure 6: Cumulative impact assessment for wetlands, St. Paul District Sunrise River
watershed. Used with permission from Tim Smith, St. Paul Corps.

Chattanooga Area Streams (Tennessee-Georgia). Journal of Freshwater Ecology, 20(3), 527-537.

60 For more on flood management plans, see: Association of State Floodplain Managers. http://www.floods.org

61 Vanasse Hangen Brustlin, Inc. (2009). Merrimack River Watershed Wetland Restoration Strategy. Prepared for New Hampshire
Department of Environmental Services.
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Analysis of historical losses
Quantity (area) of historical losses

Assessment of cumulative aquatic resource losses over time can help to identify watershed
needs by noting particular areas within a watershed that have been heavily impacted by losses
of those aquatic resources and the functions and services those aquatic resources provided.

Minnesota Sunrise River Watershed-Based Mitigation Pilot. The St. Paul Corps District’s Sunrise
River watershed approach pilot project conducted a baseline assessment of watershed conditions,
including a comparison of historical wetland coverage with current wetland coverage (2008) to
ascertain cumulative losses of wetlands. Two data layers were produced: one that displayed
historical wetland losses throughout the watershed, and one that displayed the percentage of
historical wetlands lost for each of ten subbasins (see Figure 6).

Type of historical losses: permitted

Watershed needs for restoration or protection of particular wetland or stream types may be
identified through analysis of historical permitted losses by type in a watershed, with the ultimate
objective of restoring wetland or stream types that have suffered the most permitted losses.
Minnesota Sunrise River Watershed-Based Mitigation Pilot. The St. Paul Corps District’s Sunrise
River watershed approach pilot project provide data on permitted losses of aquatic resources
under CWA section 404 (see Figure 7).
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Figure 7: CWA 404 permitted wetland impacts by type, 1999-2009, St. Paul Corps District
Watershed Approach Baseline Assessment. Used with permission from Tim Smith, St. Paul Corps.
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Functional impacts of historical losses
National Wetlands Inventory Plus (NWIPIus)

Where historical estimates of wetland extent and characteristics can be generated alongside
current estimates, changes in the extent of wetland service provision (functions) over time can
be assessed at watershed or subwatershed scales. Aggregate statistics for functional losses
in a watershed can help environmental managers target restoration or conservation activities
that restore particularly scarce or damaged wetland functions. For example, in the Nanticoke
River watershed®? in Delaware/Maryland and in the Duck-Pensaukee watershed in Wisconsin,5?
NWIPlus has been used to generate statistics for wetland functional loss since settlement times.
NWIPIlus enhances standard NWI data by adding hydrogeomorphic (HGM) descriptors for each
mapped wetland. Scientists then correlate combinations of HGM and NWI descriptors with
various wetland functions, allowing for the categorization of each site as “high potential” or
“moderate potential” for each function of interest. The additional HGM characteristics fall under
four categories: landscape position, landform, water flow path, and waterbody type. Aggregation
of NWIPIus results at a watershed scale can be very useful for comparing how the extent of
wetland loss and degradation translates into functional changes (see Figure 8).
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Figure 8: Functional loss in Nanticoke River watershed, DE/MD, from presettlement to 1998.
Used with permission from Ralph Tiner, U.S. Fish and Wildlife Service.

62 Tiner, R. W. (2005). Assessing cumulative loss of wetland functions in the Nanticoke River watershed using enhanced National
Wetlands Inventory data. Wetlands, 25, 405-19.

63 Miller, N., T. Bernthal, J. Wagner, M. Grimm, G. Casper, & J. Kline. (2012). The Duck-Pensaukee Watershed Approach:
Mapping Wetland Services, Meeting Watershed Needs. Madison, WI: The Nature Conservancy & Washington, DC: Environmental
Law Institute.
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NWIPIlus data are more widely available for current assessments of wetland functions.®* While
not a standard NWI product, these data are available for many areas including a few states via an
online mapping tool posted on the Association of State Wetland Managers website: “Wetlands
One-Stop” (http://aswm.org/wetland-science/wetlands-one-stop-mapping). Landscape-level
wetland functional assessments are available for two states — DE and CT and in progress for MA,
NJ and Rl plus many other geographic areas including Long Island (NY), several watersheds in New
York, southern Vermont, coastal New Hampshire, James River watershed (VA), Lake Erie watershed
and Delaware River coastal zone (PA), much of Maryland (Potomac River east), Horry and Jasper
County (SC), the coast of Mississippi, Corpus Christi area (TX), Shirley Basin area (WY), and Ventura
River watershed (CA). Several states - including Michigan, Minnesota, Montana, New Mexico,
and Oregon - are also creating or planning to create NWIPlus databases on a watershed basis.®

Historical ecology analysis to inform wetland restoration priorities

San Gabriel River Watershed Historical Analysis. Researchers analyzed multiple, historical
documents and maps in the San Gabriel River watershed in southern California, a landscape
with heavily modified geomorphology and hydrology from the development of dams, infiltration
areas, and channelization.®® The product of this analysis is a depiction of wetland extent and
classifications with a confidence rating for the historical presence of these features throughout
this watershed. A map of average wetland conditions from 1850-1890 was constructed based on
primary sources, such as historical land grant sketches, soil survey maps, and irrigation maps, and
secondary sources, such as oral histories of floods. When compared with current wetland maps,
this historical ecological analysis reveals wetland change by type throughout the watershed. This
detailed historical analysis can correct misconceptions regarding the historical representation
of certain wetland types and subsequent restoration or conservation goals that are based on
these misconceptions. The historical ecological analysis can “provide a template for restoration
and conservation by illuminating the areas most conducive to reestablishment of wetland and
riparian habitats; identifying where the greatest losses have occurred, both geographically and in
terms of specific habitat types; providing an understanding of factors affecting local habitats and
how they have adapted to changes in the landscape; and highlighting historical wetland areas
wi