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Abstract:

The Elliott Bay Trustee Council (Trustees) is developing the Lower Duwamish River Natural
Resource Damage Assessment (LDR/NRDA) to determine the extent of injuries to natural
resources, such as fish, shellfish, wildlife, sediments, and water quality, and the services they
provide. The Restoration Plan will guide decision-making regarding the implementation of
LDR/NRDA restoration activities. The Programmatic Environmental Impact Statement analyzes
the environmental impacts of the alternatives that may be employed by the Trustees to restore,
replace, rehabilitate, and/or acquire the equivalent of the injured natural resources and their
services. The Trustees preferred alternative is the Integrated Habitat Restoration Approach,
which is a comprehensive plan based on restoration of key habitats that, together, will benefit
the range of different resources injured by releases of hazardous substances in the LDR.
Restoration objectives, types of restoration desired and priority areas to locate future
restoration projects are defined in this plan.
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EXECUTIVE SUMMARY

The Elliott Bay Trustee Council (Trustees) is developing the Lower Duwamish River
Natural Resource Damage Assessment (LDR/NRDA) to determine the extent of injuries
to natural resources, such as fish, shellfish, wildlife, sediments, and water quality, and
the services they provide. The LDR/NRDA is being conducted pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, the
Oil Pollution Act of 1990, and other applicable laws. Concurrent with the damage
assessment process, the Trustees are conducting restoration planning to determine the
best approach to restoring, rehabilitating, replacing, and acquiring the equivalent of the
injured natural resources and their associated services. To guide the restoration process,
the Trustees have prepared this Restoration Plan/Programmatic Environmental Impact
Statement (RP/PEIS), with the National Oceanic and Atmospheric Administration

(NOAA) and the US Department of Interior, Fish and Wildlife Service (USFWS) as the lead
federal agencies. The cooperating agencies are the other Trustees, the U.S. Army Corps
of Engineers, and The Environmental Protection Agency (EPA).

The Restoration Plan will guide decision-making regarding the implementation of
LDR/NRDA restoration activities. The programmatic Environmental Impact Statement is
intended to expedite and provide a point of departure for future site-specific projects
and facilitate the preparation of subsequent project-specific environmental documents
through the use of tiering. Project specific NEPA environmental evaluation documents,
usually in the form of Environmental Assessments, will be prepared for future
restoration projects and will be referenced back to, or “tiered” from, the RP/PEIS.

The Trustees have taken an ecosystem approach to planning for the implementation of
restoration projects as part of the Lower Duwamish River Natural Resource Damage
Assessment. Trustees established priority focus areas for restoration that fulfill CERCLA
requirements (restoration located close to the site of injury) and puts restoration in
areas where habitat is scarce and essential for fish and wildlife in the Lower Duwamish
River. Each Habitat Focus Area places boundaries around important target habitat
features and incorporates geographic boundaries, restoration site clusters, exposure to
wave energy, location, maritime uses, land uses and development. The Trustees’ ability
to restore injured resources and the approach required varies among the Habitat Focus
Areas. Priority will be given to projects within Habitat Focus Areal- the Lower Duwamish
River- and Habitat Focus Area2- Inner Elliott Bay. Projects in other habitat focus areas
will be subject to minimum size and project type restrictions, and considered only if they
are a component of a settlement proposal that includes restoration in the Lower
Duwamish River (Habitat Focus Area 1).

The Programmatic Environmental Impact Statement analyzes the environmental
impacts of the alternatives that may be employed by the Trustees to restore, replace,
rehabilitate, and/or acquire the equivalent of the injured natural resources as well as
the services they would have provided but for the hazardous substance releases and oil



discharges to the environment of the Lower Duwamish River. The Trustees preferred
alternative is the Integrated Habitat Restoration Approach, which is a comprehensive
plan based on restoration of key habitats that, together, will benefit the range of
different resources injured by releases of hazardous substances in the LDR. This
alternative best meets the needs of the Trustees’ restoration goals and principles by
maximizing ecological benefits for a wider range of natural resources and their
associated services.

Restoration Goals

The overall goal of the Trustees is to restore, replace, or acquire the equivalent of those
natural resources injured as the result of hazardous substance releases. To accomplish
this goal, the trustees will restore important estuarine and riparian habitats that support
injured resources. Estuarine and riparian habitats of the Lower Duwamish River are a
fraction of their historic acreage; this lack of habitat is a limiting factor for many natural
resources and services within this system. To restore injured resources and improve the
Lower Duwamish River’s ability to support these resources, the Trustees will consider
rehabilitation, creation, and enhancement projects.

Restoration in the Lower Duwamish River is constrained by industrial uses and other
physical developments in the river and along the shorelines. Restoring to historical
conditions is not possible in a system that has undergone such a high level of alteration
and that supports numerous land use types, including industry, commercial, residential,
open space, and urban infrastructure. The goal of the NRDA process is to restore injured
natural resources to baseline by helping to improve the ecosystem of the Lower
Duwamish River to a more acceptable condition that can support both natural resources
and human use of the system.

Trustees’ Primary Objectives

1. Implement restoration with a strong nexus to the injuries caused by releases of
hazardous substances in the Lower Duwamish River.

2. Provide a net gain of habitat function beyond existing conditions for injured fish and
wildlife by restoring important habitat types and the physical processes that sustain
them.

3. Integrate restoration strategies to increase ecosystem structure and function.
Preserve existing threatened functioning habitats while enhancing or creating new high-
value habitats.

4. Coordinate restoration efforts with other planning and regulatory activities to
maximize restoration potential. Ensure that restoration sites and associated habitat
functions are preserved in perpetuity.



5. Involve the public in restoration planning and implementation through education and
outreach

Desired Types of Restoration

Trustees intend to restore habitats that rebuild marine and aquatic resources and
services lost from contamination. Marshes and mudflats are a top priority. Riparian
buffers, especially those adjoining marsh habitats, are also targeted because they
support wildlife, filter runoff and provide material inputs. Trustees will consider other
project types that show clear benefits to injured natural resources. The restoration of
mudflats, marshes, and riparian buffers is the primary focus of the Trustees for the
NRDA process because these have been determined to have the most direct benefits to
injured resources.
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ACRONYMS AND ABBREVIATIONS

ACOE — Army Corps of Engineers

CERCLA — Comprehensive Environmental Response, Compensation, and Liability Act
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DOC — Department of Commerce

DOl — Department of Interior

EBDRP - Elliott Bay/Duwamish Restoration Program (EBDRP)
ECY - Washington State Department of Ecology

EPA — Environmental Protection Agency
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FWS - Fish and Wildlife Service

HFA — Habitat Focus Area

LDR/NRDA - Lower Duwamish River Natural Resource Damage Assessment
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NEPA — National Environmental Policy Act

NOAA - National Atmospheric and Oceanic Administration
NRDA — Natural Resource Damage Assessment
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OPA - Oil Pollution Act of 1990



RCRA - Resource Conservation and Recovery Act

RI/FS - Remedial Investigation and Feasibility Study

RM - River Mile

RP/PEIS — Restoration Plan/Programmatic Environmental Impact Statement

SEPA - State Environmental Policy Act



1. PURPOSE AND NEED
1.1 Introduction

This Restoration Plan and Programmatic Environmental Impact Statement (RP/PEIS) is
designed to coordinate and implement restoration projects for the Lower Duwamish
River Natural Resource Damage Assessment (LDR/NRDA). This document does not
guantify the extent of restoration needed to satisfy claims under applicable law against
parties deemed responsible for environmental injury. The scale of restoration activity
that will be implemented under this RP/EIS will depend upon the funds, property, and
services made available through resolution of natural resource damage claims.

The Elliott Bay Trustee Council (Trustees) is developing the LDR/NRDA to determine the
extent of injuries to natural resources, such as fish, shellfish, wildlife, sediments, and
water quality, and the services they provide. The LDR/NRDA is being conducted
pursuant to the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980, the Oil Pollution Act of 1990, the Clean Water Act (CWA), and other
applicable laws.

Concurrent with the damage assessment process, the Trustees are conducting
restoration planning to determine the best approach to restoring, rehabilitating,
replacing, and acquiring the equivalent of the injured natural resources and their
associated services. To guide the restoration process, the Trustees have prepared this
RP/PEIS, with the National Oceanic and Atmospheric Administration (NOAA) and the US
Department of Interior, Fish and Wildlife Service (USFWS) as the lead federal agencies.
The cooperating agencies are the other Trustees, the U.S. Army Corps of Engineers (US
ACOE), and the Environmental Protection Agency (EPA).

1.2 Purpose and Need for Action

The purpose of this RP/PEIS, once finalized, is to provide guidance to the Elliott Bay
Natural Resource Trustees in their decision-making regarding the implementation of the
LDR/ NRDA restoration activities intended to restore, replace, or acquire the equivalent
of those natural resources injured as the result of hazardous substance releases. The
need for this type of guidance arises because of the widespread, historic contamination
in the LDR with liability being assigned to numerous potentially responsible parties
(PRPs) who have owned, operated, or are operating, facilities along the waterway. The
PRPs, as well as the public, need to be fully informed of the decision-making process to
be undertaken by the Natural Resource Trustees in order to properly engage in the
process. Engagement in the process by all interested parties is a necessary component
in the expeditious settlement of Natural Resource Damage liabilities.



As settlements are reached with potentially responsible parties, restoration projects will
be conceptualized and designed as a result of individual or group settlements. This
restoration plan articulates the Trustees’ priorities for locating and designing these
restoration projects in the LDR, Elliott Bay and the lower Green River. Details on each
specific project will be developed as part of an Environmental Assessment.

1.3 Legal Mandates & Authorities

The RP/PEIS will guide decision-making regarding the implementation of LDR/NRDA
restoration activities. The programmatic EIS is intended to expedite and provide a point
of departure for future site-specific projects and facilitate the preparation of
subsequent project-specific environmental documents through the use of tieringl. The
programmatic EIS is being conducted in accordance with the National Environmental
Policy Act (NEPA), and may be adopted by the State of Washington under its State
Environmental Policy Act (SEPA). Project specific NEPA environmental evaluation
documents, usually in the form of Environmental Assessments, will be prepared for
future restoration projects and will be referenced back to, or “tiered” from, the RP/EIS.
Should unusual conditions warrant, the Trustees could apply any of the environmental
evaluation documents provided by the NEPA process, such as an EIS, supplemental EIS,
categorical exclusion or other documentation supported by each Federal trustees’ NEPA
implementing policies. Selection of the appropriate process will be decided by the
Trustees with input from the public.

The EIS analyzes the environmental impacts of the alternatives that may be employed
by the Trustees to restore, replace, rehabilitate, and/or acquire the equivalent of the
injured natural resources as well as the services they would have provided but for the
hazardous substance releases and oil discharges to the environment of the LDR. The
Trustees are proposing that the preferred alternative is the Integrated Habitat
Restoration Approach, which is a comprehensive plan based on restoration of key
habitats that, together, will benefit the range of different resources injured by releases
of hazardous substances in the LDR. This alternative best meets the needs of the
Trustees’ restoration goals and principles by maximizing ecological benefits for a wider
range of natural resources and their associated services.

! Tiering is a staged approach to NEPA described in the Council on Environmental Quality’s (CEQ’s)
Regulations for Implementing the Procedural Provisions of the National Environmental Policy Act (40 CFR
1500 — 1508). Tiering addresses broad systems level programs and issues in initial (Tier 1) analyses, and
analyzes site-specific proposals and impacts in subsequent tier studies. In our case, the Programmatic
Restoration Plan & Environmental Impact Statement would be the broad Tier 1 level, and the project-level
Environmental Assessments would be done subsequently as specific restoration projects are proposed.



1.4 Natural Resource Trustees

Natural Resource Trustees act on behalf of the public to manage, protect, and restore
natural resources. Stewardship of the nation’s natural resources is shared among
several federal agencies, states, and tribal trustees. During Natural Resource Damage
Assessments, the trustees assess natural resource injuries resulting from oil discharges,
hazardous substance releases, or vessel groundings. Trustees determine how to restore
and compensate the public for such injuries, and seek funds to implement restoration
projects from PRPs or reach settlements for PRPs to build these projects.

Natural Resource Trustees for Elliott Bay and the LDR established the Elliott Bay Trustee
Council which operates under a 2006 Memorandum of Agreement. Members of the
Elliott Bay Trustee Council are the National Oceanic and Atmospheric Administration of
the U.S. Department of Commerce; the U.S. Department of the Interior, which includes
the Fish and Wildlife Service and the Bureau of Indian Affairs; the State of Washington,
including the Departments of Ecology (lead state trustee), Fish and Wildlife, and Natural
Resources; and the Muckleshoot Indian Tribe and the Suquamish Tribe. Under the MOA,
these governmental entities are collectively referred to as the “Trustees.”

1.5 Differences Between the Remediation Process and Natural Resource Damage
Assessment

Trustees work in a complementary way with other agencies with CERCLA
(Comprehensive Environmental Response, Compensation, and Liability Act)
responsibility, such as EPA and the states. An effective response and/or remediation
process will reduce the amount of injury to natural resources. Trustees work to ensure
that the remedies selected are protective of natural resources and consider the
potential for deleterious impacts from cleanup actions when locating sites for
restoration projects and timing their implementation.

Trustees support integrating restoration and remediation when this can be
accomplished without slowing cleanup efforts, especially if this results in a more
protective remedy, such as excavating more contaminated material from the site, or
actions that improve habitat quality and/or quantity. Where possible, the Trustees goal
is to integrate restoration and remedial actions. As this may not always be possible, the
alternative is for NRDA settlements and restoration to take place once EPA and state-led
cleanups are complete.

Restoration under CERCLA

Restoration actions for natural resource injuries and service losses under CERCLA are
defined as primary or compensatory. Primary restoration is any action taken to enhance
the return of injured natural resources and services to their baseline condition, i.e., the
condition or level that would have existed had the hazardous substance releases not
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occurred. Compensatory restoration actions compensate for resource injuries and
services losses during the interim period, until recovery to baseline occurs.

Removal and remedial actions (collectively, “response actions”) are conducted by EPA or
state response agencies and focus on controlling exposure to released hazardous
substances, by removing, neutralizing, or isolating them in order to protect human
health and the environment from harm. Although response actions can reduce the need
for restoration, the two types of actions are separate and distinct. As part of restoration
planning for this site, the Trustees will consider the extent to which actions undertaken
as part of EPA’s remedial process may be sufficient to allow natural resources and
services to return to their baseline condition without further primary restoration
actions. Our focus in this document will be on compensatory restoration.

Compensatory Restoration

Compensatory restoration is any action taken to compensate for interim losses, the
reduction of resources and the services they provide, relative to baseline levels, that
occur from the onset of the injury until complete recovery of the injured resources or
services. The scale of the required compensatory restoration will depend both on the
scale of the resource injuries and how quickly each resource and associated service
returns to baseline. Remedial actions that facilitate or speed resource recovery reduce
interim losses and the compensatory restoration required to offset those losses.
Resource injuries and service losses caused by implementation of remedial actions are
also injuries that may be compensated through appropriate restoration actions.

Cleanup of the highly industrialized LDR is being addressed through federal and state-
led remediation programs. Trustees work within the remedial process to improve the
quality and scope of assessments in the remedial investigation. They provide input
related to sampling plans and data interpretation of collected sediment, water, and
tissue. In addition, Trustees provide input regarding impacts to trust resources,
particularly through the ecological risk assessment process. As the process moves
toward the feasibility study, Trustees recommend cleanup actions that will be protective
in the long term and request long-term monitoring to track cleanup progress. Trustees
encourage coordination among EPA, responsible parties, and the Trustees to identify
and incorporate restoration opportunities into the remedial process to create efficiency
and more timely restoration.

For the LDR, (including the Lower Duwamish Waterway Superfund site, the Harbor
Island Superfund site and the Lockheed West Superfund site) EPA-led Remedial
Investigation and Feasibility Study (RI/FS) processes will serve as a means for
investigating and determining remedial actions and source control efforts which are
necessary or appropriate to eliminate unacceptable risks to the public and natural
resources due to the contamination present. Through the technical assistance which
they are providing to response agencies during these processes, the Trustees have and
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will continue to seek to ensure the final remedy will both protect and facilitate the
recovery of injured trust resources.

1.6 Overview of the Damage Assessment Process

Natural resource damage assessment is a complex process that may take years to
complete. The following three phases described in more detail below provide a
framework to structure the process: Preliminary Assessment, Injury Assessment and
Restoration Planning, and Restoration Implementation.

1.6.1 Preliminary assessment, also called Pre-assessment:

Natural resource trustees determine whether injury to public trust resources has
occurred. Their work includes collecting time-sensitive data and reviewing scientific
literature about the released substance and its impact on trust resources to determine
the extent and severity of injury. If resources are injured, trustees proceed to the next
step.

1.6.2 Injury Assessment/Restoration Planning

During the second phase, Trustees quantify injuries by conducting economic and/or
scientific studies that assess the injuries to natural resources and the loss of resource
services. The results of these studies are also used to develop a restoration plan that
outlines alternative approaches to speed the recovery of injured resources and
compensate for their loss or impairment from the time of injury to recovery.

Although the concept of assessing injuries may sound simple, understanding complex
ecosystems, the services these ecosystems provide, and the injuries caused by oil and
hazardous substances takes time—often years. The season the resource was injured,
the type of oil or hazardous substance, and the amount and duration of the release are
among the factors that affect how quickly resources are assessed and how quickly
restoration and recovery occurs. The rigorous scientific studies that can be necessary to
prove injury to resources and services (and withstand scrutiny in a court of law) may
also take years to implement and complete. Trustees may not need to conduct detailed
assessment studies if there is sufficient information available from the scientific
literature, the results of other NRDAs, and studies conducted by the response agencies
when determining what cleanup actions are needed in order to develop a reasonable
estimate of injury to natural resources and services. Such estimates can often be used in
settlement negotiations with cooperative PRPs. However, even the development of
injury estimates when appropriate data are available can be time-consuming.



Once injury assessment is complete or nearly complete, Trustees develop a plan for
restoring the injured natural resources and services. Trustees must identify a reasonable
range of alternatives, evaluate and select the preferred alternatives(s) and develop a
draft and final Restoration Plan. Acceptable restoration actions include restoration,
rehabilitation, replacement or acquisition of the equivalent natural resources and
services. Restoration actions are either primary or compensatory (see Section 1.5).
Primary restoration is action taken to return injured resources and services to baseline,
including natural recovery. Compensatory restoration is action taken to compensate for
the interim losses of natural resources and/or services pending recovery. The type and
scale of compensatory restoration may depend on the nature of the primary restoration
action, and the level and rate of recovery of the injured natural resources given the
primary restoration action. When identifying compensatory restoration alternatives,
Trustees must first consider actions that provide services of the same type and quality,
and of comparable value as those lost. If compensatory actions of the same type and
quality and comparable value cannot provide a reasonable range of alternatives,
Trustees then consider other compensatory restoration actions that will provide
services of at least comparable type and quality as those lost. The restoration process
and objectives are described in more detail in Section 6.4.

1.6.3 Restoration Implementation

The final phase is to implement restoration and monitor its effectiveness. Trustees work
with the public to select and implement restoration projects. Examples of restoration
include replanting wetlands, and restoring salmon habitat. The PRP pays the costs of
assessment and restoration and is often a key participant in implementing the
restoration.

1.6.4 Current stage of Natural Resource Damage Assessment in the Lower Duwamish
River

For the LDR NRDA, the Trustees are currently in the second phase, Injury Assessment
and Restoration Planning. Studies and extensive sampling conducted through EPA’s
Superfund Remedial Investigation processes have delineated contaminated sediments
throughout the LDR. Extensive studies conducted in other parts of Puget Sound
(Commencement Bay) in addition to the Duwamish River have linked contaminated
sediments with toxic impacts to trust resources, including flatfish, salmonids, and birds.
Trustees have begun the process of assessing injury in the LDR based on the results of
those studies and restoration planning is underway through this process of developing
the RP/PEIS. Once this restoration plan is finalized, restoration projects can be
implemented as the Trustees reach settlements with responsible parties. Successful
completion of these projects and subsequent release of PRP liability concludes the
NRDA process.



1.7 Restoration Goals

The overall goal of the Trustees is to restore, replace, or acquire the equivalent of those
natural resources injured as the result of hazardous substance releases. To accomplish
this goal, the trustees propose to restore important estuarine and riparian habitats that
support injured resources. Estuarine and riparian habitats of the LDR are a fraction of
their historic acreage; this lack of habitat is a limiting factor for many natural resources
and services within this system. To restore injured resources and improve the LDR’s
ability to support these resources, the Trustees will consider rehabilitation, creation,
and enhancement projects.

While CERCLA requires the Trustees to seek restoration of injured trust resources, their
actions should benefit whole ecosystems by:

1. Meeting statutory objectives of restoring, replacing, rehabilitating, or
acquiring the equivalent of natural resources and services injured or
destroyed as a result of the release of hazardous substances and discharge of
oil.

2. Providing alternatives for those natural resources that will not recover
without efforts above and beyond regulatory requirements for source
control, sediment cleanup, and habitat restoration (e.g., certain fish and
wildlife species, and water quality).

3. Providing a diversity of sustainable habitat types within the LDR ecosystem to
enhance fish and wildlife resources.

Restoration in the LDR is constrained by industrial uses and other physical developments
in the river and along the shorelines. Restoring to historical (pre- 1900s) conditions is
not possible in a system that has undergone such a high level of alteration and that
supports numerous land use types, including industry, commercial, residential, open
space, and urban infrastructure. The goal of the NRDA process is to restore injured
natural resources to baseline by helping to improve the ecosystem of the LDR to an
improved condition that can better support injured natural resources.

1.8 Need for Restoration Planning

The Duwamish River, once a wide meandering river with thousands of acres of mudflats
and wetlands, was channelized and narrowed through filling projects by the 1940s
(Figure 1). The river flows through a highly industrial area and numerous facilities line its
banks. These include port facilities, manufacturing plants, chemical and solid waste
recycling companies, ship repair yards, numerous combined sewer outfalls and over two
hundred storm drains (USEPA, 2007). In addition to industry, important uses of the
waterway include fishing, recreation, and wildlife habitat. Resources at risk include
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resident and migratory birds, the benthic community, flatfish, and salmon, including
Chinook salmon and steelhead, which are listed as threatened under the Endangered
Species Act.

Cleanup of the highly industrial LDR is being addressed through EPA-led (CERCLA and
Resource Conservation and Recovery Act (RCRA)) and Washington Department of
Ecology-led programs.

The Lower Duwamish Waterway Superfund site includes the 5 mile stretch from the
southern end of Harbor Island to slightly past the Turning Basin, upstream.
Contaminants vary throughout the waterway, including PCBs, PAHs, metals, phthalates,
and dioxins/furans. The site was listed on EPA’s National Priorities List in 2001. Early
Action sites have been identified to address highly contaminated areas ahead of the
overall process. Some of the Early Actions are RCRA sites which were in progress prior to
the Superfund listing and others are high priority sites based on existing sediment data.
Overall, the site is in the final phase of the remedial investigation to determine which
contaminants pose a risk to human health and representative ecological receptors. The
information from the remedial investigation will feed into the feasibility study, which
will develop cleanup goals and provide alternatives to meet those goals.

The Harbor Island site was listed on EPA’s National Priority List in 1983 due to releases
of lead from a secondary lead smelter on the island as well as the release of other
hazardous substances (primarily fuels and oily wastes) from other industrial sources.
There are upland units as well as four marine sediments units. Contaminants in
sediment vary by location, including PCBs, PAHs, metals, and pesticides. Cleanup at two
of the four sediment units have been completed (Lockheed Shipyard Sediment OU and
Todd Shipyards Sediment OU), one has been determined as no action (West Waterway
0U), and one is in a supplemental RI/FS (East Waterway OU) (U.S. EPA, 2005 & 2007).

The Lockheed West Seattle Superfund site is located in the southwest corner of

Elliott Bay and includes both the property occupied by the former shipyard and the
areas of Elliott Bay and the West Waterway of the LDR (by Harbor Island) immediately
adjacent to the former shipyard property. It was listed on EPA’s National Priority List on
March 7, 2007 (EPA, 2008). Shipbuilding, ship repair, and ship maintenance activities at
the facility resulted in contamination of aquatic sediments. Contaminants of potential
concern include, but are not limited to, polychlorinated biphenyls (PCBs), polycyclic
aromatic hydrocarbons (PAHs), mercury, other metals, and other organic compounds.

The status of certain habitat components of the present-day LDR ecosystem limits fish
and wildlife populations. The Green/Duwamish River watershed is one of the most
hydrologically altered in the Puget Sound basin. To date, 97 percent of the
Green/Duwamish River estuary wetlands have been dredged or filled, 70 percent of the
historic flows from its former watershed have been diverted out of the basin, and about
90 percent of the floodplain is disconnected from the river (Figure 1). The
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Green/Duwamish River is still a viable habitat for fish and wildlife; however, many of the
watersheds’ anadromous fish are now produced by hatcheries. Some native populations
of fish and wildlife are in decline and the watershed is increasingly urbanized. Despite
this, important opportunities exist to restore ecosystem functions and processes to
create and maintain natural habitats over time. Four species of anadromous fishes have
been listed as threatened or endangered under the Endangered Species Act in Puget
Sound and Western Washington: Chinook and coho salmon, bull trout (U.S. ACOE, 2000)
and steelhead (U.S. Department of Commerce, NOAA, 2007).

Because of the central role that sediments and the sediment based biological
community play in the Duwamish Waterway, the Trustees decided to evaluate the
potential loss of natural resources in terms of affected habitat, rather than numbers of
individual species impacted. Juvenile Chinook salmon and English sole were used as
representative species to assess the value of habitat to fish. Four bird assemblages,
representing the avian species occurring in the area, were used to assess the value of
habitat to birds. Although the various fish species in the Duwamish Waterway display a
variety of life history requirements, juvenile Chinook salmon and English sole have
feeding modes, behavioral characteristics, and habitat requirements that sufficiently
overlap those of similar species to consider them appropriate surrogates. The four bird
assemblages are grouped as a function of their foraging behavior and include both
resident and migratory species. The bird assemblages use similar habitat as juvenile
Chinook salmon, and are linked through their food webs, so habitat value for birds is
linked to habitat value for juvenile salmon. Existing habitats in the Waterway were
classified and a determination made of the value, or ecological services, these habitats
provided to the representative species.

Through the NRDA process, the Trustees examine the injuries to natural resources such
as fish, wildlife, sediments, and water caused by releases of hazardous substances and
discharges of oil. The Trustees calculate damages attributable to the injuries (in terms of
dollars, lost acre/years of habitat, etc.) and recover the damages from parties who have
caused the injuries. By law, the Trustees must use the recovered damages to restore,
rehabilitate, replace, or acquire the equivalent of those injured natural resources and
services. To determine what type of restoration is appropriate, the NRDA process
includes restoration planning. Public participation is an important component of
restoration planning by helping the Trustees select, shape, and protect restoration
projects.

1.8.1 Purpose of Restoration Planning

The restoration approach for the LDR/NRDA is based on a combined knowledge of the
natural processes of the waterway and estuarine environments, the nature and extent
of contamination, and current plans for cleanup actions by response agencies. In
addition, the factors responsible for wetlands loss, the techniques available for
restoration, and experience gained from previous restoration projects in the Lower
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Duwamish inform the plan. Based on this knowledge, the Trustees drafted this
document to provide a fit between established restoration techniques and the problems
and resources of specific areas.

The restoration plan will:

1. Meet statutory objectives of restoring, replacing, rehabilitating, or acquiring
the equivalent of natural resources and services injured or destroyed as a
result of releases of hazardous substances.

2. Provide a diversity of sustainable habitat types within the LDR ecosystem to
enhance fish and wildlife resources.

1.8.2 Benefits of Restoration Planning

Most of the Duwamish River’s wetlands and mudflats have disappeared, and more could
disappear in future years unless action is taken. The loss of any additional shoreline
habitats would have devastating ecological and economic consequences. The
restoration strategy proposed in this plan addresses the lack of valuable habitat in a
comprehensive manner. Any restoration project implemented under this plan will be
required to remain as habitat in perpetuity and not be subject to future development.
Implementation of the projects proposed in this plan would have major regional
benefits, including, but not limited to:

Protect federal, state, and tribal Trust Natural Resources.
Enhance the physical nature of existing degraded habitat.
Improve existing ecosystem functions and processes.
Address limiting factors to fish and wildlife production.
Restore degraded habitats for anadromous fish.

vk wne
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2. ENVIRONMENTAL SETTING/AFFECTED ENVIRONMENT

For purposes of the Restoration Plan and the Programmatic Environmental Impact
Statement, the LDR environment is defined as the waterway from the northern
(downstream) tip of Harbor Island upstream to the feature known as North Winds Weir
(River Mile (RM) 7.0).

2.1 Affected Environment

The LDR watershed lies within King County, Washington. The area of restoration focus
begins at North Winds Weir and ends in Elliott Bay in the vicinity of the mouth of the
Duwamish River, Puget Sound. The water flows approximately seven miles through the
most industrialized sections of the river (See Figure 2).

The Duwamish Waterway receives contaminant inputs from industrial activities and
other sources. Discharges and releases of oil and hazardous substances into the
waterway resulted from current and historical industrial and municipal activities and
processes since the early 1900s. Facilities released materials through permitted and
non-permitted discharges, spills during cargo transfer and refueling, stormwater runoff
through contaminated soils at upland facilities, and discharge of contaminated
groundwater. The primary exposure pathways of a contaminant from media to
receptors are via contaminants that accumulate in the sediments. The organisms that
live in and on the sediments, and that are exposed to sediment contamination, form the
base of the food web that upon which most of the fish, birds, and other wildlife that use
the Duwamish Water environment depend. Contamination of the sediments affects
nearly all aspects of the Duwamish Waterway ecosystem. Contaminants have been
found in tissues of benthic invertebrates and fish in the Duwamish Waterway.

The Draft Remedial Investigation Report for the Lower Duwamish Waterway Superfund
Site and the Harbor Island Superfund Site Second Five-Year Review Report describe in
detail the characterization of contamination of the LDR and the progress of remediation
to date for these two superfund sites that fall within the LDR (USEPA, 2005 & 2007). This
information is incorporated here by reference.

2.1.1 Air Quality

The Puget Sound Clean Air Agency (PSCAA) is the primary entity responsible for
regulating air pollution from business and industrial activities in King, Kitsap, Pierce and
Snohomish counties. PSCAA issues air quality data summary reports annually that
summarize regional air quality by presenting air monitoring results for six criteria air
pollutants. The EPA sets national ambient air quality standards (NAAQS) for these
pollutants: Particulate Matter (10 micrometers and 2.5 micrometers in diameter),
Ozone, Nitrogen Dioxide, Carbon Monoxide, Sulfur Dioxide and Lead. The Air Quality
Index (AQl) is a nationwide reporting standard developed by the EPA to report daily air
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quality. For 2007, King County reported 78% “good” days, 21% “moderate” and 1%
“unhealthy for sensitive groups” (Puget Sound Clean Air Agency, 2008).

Beginning in 2004, the agency added additional information on air toxics to the Air
Quality Data Summary. Air toxics are pollutants broadly defined by the agency to
include over 400 chemicals and compounds. Most air toxics are a component of either
particulate matter or volatile organic compounds so there are overlaps between the
criteria pollutants and toxics. Toxic pollutants are associated with a broad range of
adverse health effects, including cancer.

PSCAA and Washington State Department of Ecology work together to monitor air
quality within the Puget Sound region. Real-time air monitoring data are available for
some pollutants on the Internet at http://www.pscleanair.org/airq/agi.aspx

and https://fortress.wa.gov/ecy/enviwa/Default.htm. Continuous air monitoring data
provides information on how concentration levels of various pollutants vary throughout
the year. An air monitoring station is located close to the Duwamish River at 4401 E.
Marginal Way.

2.1.2 Water Quality

Water quality in the Duwamish River has been characterized by King County Water and
Land Resources as “fair”, the Lower Green as “fair to good”, and the Middle Green as
“good to very good”. (King County Water Quality Monitoring, Green River Watershed.
http://green.kingcounty.gov/WLR/Waterres/StreamsData/WaterShedInfo.aspx?Locator
=0311). State water quality standards were revised in 2003
(http://www.ecy.wa.gov/programs/wq/swqgs/index.html). Under the 2003 rules the
Duwamish River is categorized as “Salmonid Rearing and Migration Only” habitat. For
recreational use the Duwamish is designated as “Secondary Contact”, The Duwamish
Waterway and River is on the Washington Department of Ecology’s 303(d) 2004 list for
not meeting Dissolved Oxygen, Fecal Coliform, pH and various sediment toxics
standards.

2.1.3 Potential Impacts of Climate Change on Proposed Restoration

The climate in the basin is a mid-Atlantic, west coast marine type characterized by cool
wet winters and mild summers. The average rainfall in the basin ranges from 39 to
approximately 100 inches annually. Approximately 75 percent of the precipitation falls
between the months of October and April. The summer months from July through
September are typically characterized by minimal, if any, precipitation; causing flows in
the river to drop to minimums and water temperatures to increase (US ACOE, 2000).
Temperature extremes are moderated by the adjacent Puget Sound and Lake
Washington as well as the more distant Pacific Ocean. The region is partially protected
from Pacific storms by the Olympic Mountains and from Arctic air by the Cascade Range.
As for temperature, winters are cool and wet with average lows around 35-40 F (2—-4 C)
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on winter nights. Colder weather can occur, but seldom lasts more than a few days.
Summers are dry and warm, with average daytime highs around 73—-80 F (22.2-26.7 C).
Hotter weather usually occurs only during a few summer days (www. Weather.com).

Climate change is projected to impact Washington State in several ways, including sea
level rise, increases in air and water temperatures, and changes in patterns of peak
stream flows. While specific impacts will vary across the state, it is anticipated that the
LDR and the habitats located there may be affected by sea level rise, changes in the
guantity and timing of peak river flows, temperature increases, and changes in the
waters of Puget Sound (such as stratification of the water or circulation patterns) (King
County, 2005; University of Washington, 2005).

Sea level rise is of particular concern in coastal areas. Factors influencing local sea level
rise include global sea level rise, local land movement (such as tectonic land movement),
and changes in wind patterns (University of Washington & Washington Department of
Ecology, 2008). This recent report looks at the factors influencing sea level rise for
coastal areas in Washington State, including Puget Sound. Relative vertical land
movement in the Puget Sound area is not completely clear, as different reports show a
range of values for vertical land movement. While the local rates of vertical land
movement are somewhat uncertain, the driving factor of sea level rise in Puget Sound is
the global sea level rise (see Table Ill, University of Washington & Washington
Department of Ecology, 2008). For Puget Sound, the estimated very low, medium, and
very high sea level rises are:

By 2050: very low = 8 cm (1”); medium = 15 cm (6”), very high = 55 cm (22”)
By 2100: very low = 16 cm (6”); medium = 34 cm (13”), very high = 128 cm (50”)

Estimated sea level rise must be considered for tidal and estuarine habitats. To ensure
survival of the plant and animal communities, the habitat must have room to migrate
upslope and stay at the same intertidal elevation required for the specific organisms.
For example, if the water level increases over time, but there is no space upslope for a
tidal wetland to migrate (i.e., located against a steep slope), the wetland will not be able
to survive in the long term.

In addition to sea level rise, other impacts of climate change to Puget Sound and the
LDR habitats are predicted from projected changes in air temperature and precipitation
(King County, 2005; University of Washington, 2005). Warmer air temperatures change
the type of precipitation, with less precipitation falling as snow and more as rain; this in
turn leads to another possible impact of climate change—a change in the quantity and
timing of peak river flows. Restoration projects should consider the potential for
changes in the quantity and timing of river flows. Since the Green River is Dam
regulated, flooding events are less likely to be a concern in the LDR.

13



In addition to the freshwater system impacts, increases in the temperature of Puget
Sound marine waters as well as the timing and quantity of freshwater inputs could
impact the stratification of the marine waters, contributing to low oxygen events.

2.2 Physical Environment

The topography and character of the Green/Duwamish River Basin varies dramatically
between its headwaters and mouth. The upper watershed is largely undeveloped and
managed almost entirely for timber production. The terrain is generally steep and
forested, timbered mainly by conifers except along the river and stream channels where
deciduous and mixed forest stands dominate. In the upper basin above Howard Hansen
Dam and reservoir, few manmade structures confine or restrict the river channels. In
the middle basin below the Green River Gorge (River Mile 47) the Green River reaches
the gentle slope of the valley floor. Much of the original forestland has been converted
to farmland, and levees increasingly confine the river channel. Most of the lower basin
(where this restoration plan applies) has been highly altered by the clearing of the
original forestlands and the filling of freshwater and estuarine wetlands and intertidal
flats, and now consists largely of industrial and residential development. The river
channel is highly restricted along both banks by levees or rock breakwaters, and is
dredged periodically between its mouth and River Mile 5.5 for navigation.
Approximately 99 percent of the former estuarine wetlands and mudflats have been
either dredged or filled in for industrial purposes (US Department of Interior- Fish and
Wildlife Service, 2000; US ACOE, 2000).

The lower Green/Duwamish River valley was once a marine fjord to the town of Sumner.
The Osceola Mudflow (5,800 years ago), and later mudflows occurring 2,500 and 1,100
years ago, provided sediment that gradually filled the marine embayment (Dragovich et.
al., 1994; Zehfuss et. al., 2003). The soils of this lower valley are poorly studied because
there has been extensive urban and industrial development along the river for many
years. It is expected that most of the soils were alluvial in nature with significant
guantities of organic material from the floodplain swampland and marshlands. Fill
material from other sources has been placed in most of the floodplain. The sediments in
the estuary are contaminated withmetals, petroleum products, and other organic
materials (US ACOE, 2000).

Extensive water regime and channel modifications resulted in existing habitat conditions
that were not historically present in the Green/Duwamish River system (Blomberg et al.,
1988; King County, 2005). Prior to 1910, the Duwamish River drained a much larger
watershed including all flows from the present Green River watershed, the Lake
Washington drainage basin, and the White River. Both natural and man-made
modifications during the early 1900’s reduced the drainage basin to its present size and
configuration. Flows from the White River were diverted to the Puyallup River by a flood
in 1906, and later man-made structures made this diversion permanent. Flows from
Lake Washington were diverted west to Lake Union and Salmon Bay after the
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construction of Ballard Locks and Lake Washington Ship Canal in 1916. Around the same
time, the Cedar River was diverted from the Black River into Lake Washington, so that
the Green River no longer received those flows. By 1913, the City of Tacoma completed
a water diversion dam on the Green River, with a maximum withdrawal of 113 cfs. In
1962, Howard Hansen Dam was built in the Eagle Gorge of the upper Green River for
flood control and low flow augmentation.

Currently, the Green/Duwamish River drains about one-quarter of its original watershed
(Warner and Fritz, 1995). The mean annual flow for the Duwamish River was estimated
at 2,500 to 9,000 cfs prior to the diversions (Fuerstenberg, et al., 2003). By 1996, the
mean annual flow the Duwamish River was estimated to be approximately 1,700 cfs (US
ACOE, 1997). The long-term mean flow rate in the river from 1961 (when the Howard
Hansen Dam was constructed) to 2004 is 1,340 cfs (LDWG, 2008).

The US ACOE maintains a navigable waterway through dredging to the Upper Turning
Basin. The typical cross section of the LDR includes a deeper maintained navigation
channel in the middle, with shallow benches at intermittent locations along the margins
of the channel (LDWG, 2008). The river banks are primarily occupied by structures,
including piers and buildings or armored with riprap and concrete debris. A bottom
layer saltwater wedge moves up and down stream with the tide and stream flow, while
freshwater moves downstream in a layer over the top of the salt wedge (Stoner, 1972).

2.3 Biological Resources

Historically, the Green/Duwamish River basin was heavily forested with evergreen
coniferous trees and an understory of various shrubs, ferns, and herbs. In the lower
valley, emergent wetland vegetation was interspersed with forested riparian (alder,
willow, cottonwood) and patches of swamp with cedar and spruce. The Duwamish River
meandered through an extensive estuarine zone where freshwater marsh transitioned
into brackish and salt marsh with extensive mudflats. The estuary, marshy floodplain,
and forested basin were utilized by many species of migratory and resident waterfowl,
songbirds, and raptors, large and small mammals, amphibians, and reptiles (King
County, 2005) (Figure 1).

Fish species that were historically present in the basin included Chinook, coho, sockeye,
pink and chum salmon, steelhead and sea-run cutthroat trout, Dolly Varden and bull
trout, resident rainbow and cutthroat trout, and other resident fish (US ACOE, 2000). In
2005, a winter study of salmonid presence and use in the LDR collected a total of 39
different species of fish, including anadromous, estuarine, marine and freshwater
species (US ACOE, 2005). Significant numbers of Chinook, coho and chum salmon and
steelhead trout are released from state and tribal hatcheries.
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Currently, the lower Green/Duwamish River basin is highly urbanized along most of the
river corridor, particularly in the lower 12 miles. Upstream of the Duwamish Waterway,
extensive levees line the river protecting residential, commercial, and industrial
properties adjacent to the river. Small patches of red alder, black cottonwood, big-leaf
maple, and willow grow along the riverbank, which is typically confined between flood
control levees. More commonly, Himalayan blackberry and various grass species
dominate the channel bank vegetation. Swallows, sparrows, coyote, raccoon, and river
otter inhabit these remnant habitats.

Birds

An estimated 330,000 birds winter in Puget Sound, and several million shorebirds and
other waterbirds stop during migration. Puget Sound is nesting habitat for an estimated
33,000 seabirds and South Puget Sound provides for approximately 30% of the total
midwinter waterfowl use of Washington’s coastal areas (US DOI, Fish and Wildlife
Service, 1982). Nearly 100 bird species (see Appendix B) have been observed in the
Duwamish River estuary including migrating shorebirds, loons, grebes, alcids, geese,
surface feeding and diving ducks, raptors, kingfishers, gulls, and terns (Cordell et al.
1999; Elliott Bay/Duwamish Restoration Program (EBDRP), 2000; US DOI, Fish and
Wildlife Service, 2006). Two recently de-listed migratory bird species under the Federal
Endangered Species Act (ESA): peregrine falcon (Falco peregrinus) and bald eagle
(Haliaeetus leucocephalus) are known to forage or spend time in the Elliott
Bay/Duwamish River system.

Several nesting areas have been identified in the vicinity of Harbor Island in the Elliott
Bay area. They include the glaucous-winged gull (Larus glaucescens) colony near
Terminal 30 of the Duwamish East Waterway and cavity-nesting pigeon guillemots
(Cepphus columba) found historically in the West Duwamish Waterway under the P/S
Freight Dock and Terminal Five in 1994 (US DOI, Fish and Wildlife Service, 1989). Great
blue heron (Ardea herodias) have nested in the bluffs of West Seattle just west of the
Duwamish estuary since the 1940s (US Department of Commerce (US DOC), NOAA,
1985), but abandoned these colonies in 1999 (US DOI, Fish and Wildlife Service, 2002).
Since 2003, osprey (Pandion haliaetus) have begun nesting along the LDR from
confluence of the Green River to Harbor Island in Elliott Bay. Kellogg Island, which is
located immediately upstream of Harbor Island provides nesting and roosting habitat
for a number of migratory and resident avian species including neotropical songbirds,
raptors and other waterfowl. Kellogg Island has also provided habitat for uncommon
nesters to Western Washington such as the Northern oriole (Icterus galbula bullockii),
gadwall (Anas strepera) and spotted sandpiper (Actitis macularia) (Port of Seattle,
1979).

Federally Listed Species

Federally listed threatened salmonid species under the ESA that are known to occur or
may be found in the vicinity of the proposed projects include Coastal-Puget Sound bull
trout, Puget Sound Chinook, and Puget Sound steelhead (WDFW, 2008). Other federally
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listed species that may occur within the area proposed for projects includes Stellar sea
lion, humpback whale, southern resident killer whale, leatherneck sea turtle, and
marbled murrelet. Federal Species of Concern include bald eagle and peregrine falcon.
In addition, the LDR is essential fish habitat for Chinook and steelhead* (*under
development as of June 2008*) (US DOC, NOAA, http://www.nwr.noaa.gov/ESA-
Salmon-Listings/). The State of Washington has listed Orca and humpback whales and
leatherback sea turtles as endangered species. The state lists Steller sea lions as
threatened species, and bald eagle, peregrine falcon, purple martin (Carpodacus
purpureus), coho and chum salmon, as species of concern.

Chinook Salmon

Puget Sound stocks of Chinook salmon (Oncorhynchus tshawytscha) are listed as a
threatened species. The species occurs in the Green/Duwamish basin from the River
mouth up to the Tacoma diversion dam. Designated critical habitat for Puget Sound
Chinook salmon within the overall areas targeted for restoration (detailed in Section
5.6) include freshwater rearing sites, freshwater migration corridor, and estuarine and
nearshore marine areas with appropriate environmental conditions. For this and other
threatened and endangered species, specific analysis for the presence of, and potential
effect on, critical habitat will be conducted for individual projects at their specific
locations (within the overall area of restoration focus of this RP/PEIS) during
consultations under the ESA.

Key habitat requirements for Chinook salmon include adequate stream flow, high
quality gravel for spawning, low temperatures, side channels, and estuarine habitat for
rearing. The lack of side channels and estuarine habitat is a significant issue for Chinook
salmon production. The natural origin Chinook salmon of the Duwamish River are
included in the Puget Sound Evolutionarily Significant Unit. This Evolutionarily Significant
Unit of Chinook salmon was listed in 1994. Decline for the species has been attributed
to pollution, hydropower operations, harvest practices, hatchery practices, and the
degradation and loss of habitat. Recovery for the species requires the improvement and
integration of hatcheries, hydropower, harvest, and habitat (the four Hs). In the
Duwamish River the Chinook salmon population ranges from 2,450 to 11,500 adults per
year (Green/Duwamish and Central Puget Sound Watershed Resource Inventory Area 9
(WRIA 9), 2005). In the LDR one of the main limitations for species recovery is the lack of
estuarine and off-channel habitat as well as the lack of habitat within the transition
zone, where juveniles osmoregulate from freshwater to salt water. This lack of habitat in
critical areas has resulted in reduced growth rates for juvenile Chinook.

Bull Trout

Coastal-Puget Sound bull trout (Salvelinus confluentus) are listed as a threatened
species. Puget Sound populations include both resident and migratory forms. The LDR is
part of the Puget Sound Management Unit for bull trout. Historically, bull trout were
found in abundance in the middle Green River basin. Currently no bull trout stock is
recognized in the Duwamish/Green River. However, anadromous bull trout regularly
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