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Executive Summary

The Washington State Department of Transportation (WSDOT) is proposing to construct the
SR 520, I-5 to Medina: Bridge Replacement and HOV Project (SR 520, 1-5 to Medina
Project) to reduce transit and high-occupancy vehicle (HOV) travel times and to replace the
aging spans of the Portage Bay and Evergreen Point bridges, which are highly vulnerable to
windstorms and earthquakes. The project will also widen the State Route (SR) 520 corridor
to six lanes from I-5 in Seattle to Evergreen Point Road in Medina, and will restripe and
reconfigure the lanes in the corridor from Evergreen Point Road to 92nd Avenue NE in
Yarrow Point. The project will complete the regional HOV lane system across SR 520, as
called for in regional and local transportation plans.

The SR 520, I-5 to Medina Project extends approximately 5.2 miles, from the interchange at
I-5 in Seattle eastward to Evergreen Point Road in Medina, on the east side of Lake
Washington. The project passes through Section 24, in Township 25 North, Range 5 East,
and Sections 20, 21, and 22 in Township 25 North, Range 4 East. The aquatic resources
evaluated in the Conceptual Aquatic Mitigation Plan analysis occur within and adjacent to
the limits of construction.

The proposed SR 520 bridge will be six lanes (two 11-foot-wide outer general-purpose lanes
in each direction, one 12-foot-wide inside HOV lane in each direction, and a 14-foot-wide
bicycle/pedestrian path), with 4-foot-wide inside shoulders and 10-foot-wide outside
shoulders across the bridge. The combined roadway cross-section will be wider (115 feet)
than the existing bridge (60 feet), although in places the eastbound and westbound lanes will
consist of separate structures with a gap between them. The additional roadway width is
needed for the new HOV lanes and to accommodate wider, safer travel lanes and shoulders.

The environmental review process was initiated by WSDOT and Sound Transit in 2000,
when a Notice of Intent was issued to prepare an environmental impact statement (EIS) to
evaluate improvements in the SR 520 corridor. WSDOT has since identified the preferred
alternative in a Draft EIS issued in August 2006 for the SR 520 Bridge Replacement and
HOV Project. This aquatic mitigation plan assumes that WSDOT will select the preferred
alternative; thus, it presents the design and impacts associated with the preferred alternative.
Formal selection of the construction site will be described in the Final EIS and Record of
Decision (ROD) expected in 2011. During construction, the project will affect the Lake
Washington Ship Canal and Lake Washington, aquatic resources that are regulated by
federal, state, or local agencies.

This aquatic mitigation plan serves to:

e ldentify the project’s impacts on aquatic resources;
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e Describe project actions and design features that will minimize or avoid impacts on
aquatic resources; and

e Describe proposed compensatory mitigation to offset unavoidable impacts to aquatic
resources.

The mitigation plan presented in this document is based on the most current information on
project impacts and on characteristics of the mitigation site. WSDOT will continue to
develop and modify the mitigation concept in response to additional technical studies and
analyses as they are completed.

Aquatic Resources Impacts

A diverse group of native and non-native fish species inhabit the Lake Washington
watershed, including several species of native salmon and trout such as Chinook
(Onchorhynchus tshawytscha), coho (O. kisutch), and sockeye (O. nerka) salmon; and
steelhead (O. mykiss), rainbow (O. mykiss irideus), and cutthroat trout (O. clarki clarki).
Most of these species are likely to occur at least occasionally in the project area, which is
located within a primary migration corridor for all anadromous salmonids spawned in the
watershed. The project has the potential to affect several life history stages of anadromous
fish, primarily rearing and migrating juveniles. Adults could also be affected as they pass
through the project area during the return to their natal streams, and some sockeye salmon
spawn on the beaches in the east approach area. In addition to discussing these species, this
report presents information on fish species that are significant predators on salmonids in
Lake Washington, including bass and pikeminnow.

Construction and operation of the preferred alternative will result in long-term operational
impacts and short-term construction impacts to the species and life history stages of the
salmonids mentioned above. Project construction may result in long-term impacts to
shoreline and open-water habitats in the project area. The largest impacts are associated with
construction of a wider floating bridge, bridge approaches, and interchanges. The impacts
include (1) loss of benthic habitat due to placement of larger (although fewer) bridge
columns, (2) increased over-water bridge structure that could result in an increase in the
amount or intensity of in-water shade, and (3) changes in habitat complexity due to new
arrangements of in-water piers and columns. Short-term construction impacts to the aquatic
environment include pile driving, the construction of cofferdams, construction lighting, and
anchor placement and other in-water work.

The mitigation team developed a conceptual model to characterize the interaction between
anadromous salmonids and the aquatic habitat in the project area. The model is based on
existing literature on salmonid habitat functions and features in Lake Washington. It uses the
primary life history stages of anadromous salmonids as surrogates for related population-
level metrics (i.e., survival, growth, fitness, and reproductive success) to represent all
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anadromous salmonids in the Lake Washington system, although the importance of specific
habitat features varies by species.

The mitigation team reviewed the proposed project actions to determine the scope and scale
of the impacts on relevant aquatic functions in the project area. Potential changes in aquatic
functions were analyzed based on their effects on salmonid life history stages and
populations. Based on this review, WSDOT determined which impact metrics best
represented important aquatic impacts. The three primary metrics are as follows:

1. Area of over-water shading, which is tied to changes in juvenile salmonid outmigration.
2. Benthic fill, representing the physical displacement of aquatic habitat.
3. Habitat complexity, representing alterations in predation on juvenile salmonids.

A mitigation framework was created to assess impacts and resulting mitigation needs, based
on salmonid life histories and habitat utilization. The framework was used to establish a
methodology to assess both impacts and mitigation uplift. Impacts were assigned based on
the two-dimensional area of affected habitat, modified by a geographic (spatial) factor called
the Fish Function Modifier (this modifier accounts for differences in fish utilization). The
resulting impacts are calculated in acres. The methodology also calculates temporary
impacts by integrating the temporal aspect of the impact structures, and therefore results in
impacts based on the integration of both impact area and duration (service-acre years).

Under the mitigation approach used by WSDOT, compensation is required for unavoidable
adverse impacts that exist after avoidance and minimization measures have been employed.
With the exception of the three impact metrics listed above, other types of construction
impacts, including in-water noise, temporary lighting, in-water turbidity/contaminants, and
barge operation and moorage, have been avoided and/or minimized to the extent that
compensatory mitigation will not be required. Similarly, potential operational effects such as
stormwater discharge and permanent bridge lighting have also been sufficiently minimized
through project design; therefore, any residual effects will be insignificant and will not
require compensatory mitigation. This document describes the specific avoidance and
minimization measures employed for potential construction and operational impacts.

Based on the types and locations of potential impacts, the project has the greatest potential to
affect juvenile salmonids in the rearing/feeding and migration life history stages; impacts
during these life history stages could result in decreases in juvenile growth, survival, and
fitness. The impact assessment characterized effects on aquatic resources based on area
(acreage) of bridge structures and related changes to salmonid life history stages. The raw
area calculations were adjusted based on the use of specific impact zones by salmonids,
including the amount and type of fish utilization. This application of the Fish Function
Modifier factor adjusted the impacts according to their ecological relevance (in several cases
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the modified impact acreage is less than the un-modified impact area). The specific metrics
for habitat impacts were calculated and the modified totals are 7.30 acres of permanent
impacts and 24.92 acre-years of temporary impacts (one acre-year is defined as one acre of
impact over one year). The modified totals are broken down as follows:

e Permanent shading impacts of 6.94 acres and temporary shading impacts of
21.38 acre-years.

e Permanent benthic fill impacts of 0.37 acre.

e Temporary habitat complexity impacts of 3.54 acre-years (no permanent habitat
complexity impacts result from the project).

Agquatic Resources Mitigation

To offset project impacts that could not be adequately avoided or minimized, WSDOT
focused on mitigation projects that would benefit the same salmonid species and life history
phases to which impacts could occur. Because on-site, in-kind opportunities were not
feasible, WSDOT sought off-site mitigation opportunities that addressed the same functions
and values that could be affected by the project.

The same conceptual model and impact assessment methodology used for calculation of
impacts were also applied to the various mitigation sites to translate the type and amount of
functional uplift at a given site to habitat acres. The acres were adjusted using the Fish
Function Modifier, using the same criteria used for the impact sites. WSDOT also recognizes
that some types of mitigation, such as riparian or floodplain enhancement, offer less direct
improvement of aquatic habitat than do other types of mitigation that occur directly in the
aquatic environment, such as beach creation or in-water structure removal. Therefore,
WSDOT has reduced the mitigation credit for these activities to accurately calculate uplift to
fish survival, growth, and fitness.

Using the methods listed above, it was determined that a suite of seven mitigation sites,
located in various key locations in the Lake Washington basin, will offset the temporary and
permanent impacts of the project (Table ES-1). These seven sites were chosen primarily for
the salmonid life history stages that will be enhanced (juvenile rearing and outmigration),
although most of the sites will also have direct benefits to spawning salmonids. The entire
mitigation package will equal about 8.59 acres of permanent mitigation credit and 35.15
acre-years of temporary mitigation credit, which will provide mitigation for project impacts
sufficient to meet federal, state, and local regulatory requirements.
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Table ES-1. Mitigation Sites, Activities, and Credits

Permanent Temporary
L . L . . : Mitigation Mitigation
Mitigation Site Mitigation Actions Species/ Life Stage Addressed Credit Credit
(acres) (acre-years)
Shoreline Enhancement + . . . . . S
Seward Park Hard Structure Removal, Chinook (Juvenllt_e Reanng/Feedlng_, Juvenlle_ Migration), 0 1553
Ripari : Sockeye (Spawning, Juvenile Rearing/ Feeding)
iparian Restoration
Shoreline Enhancement + Chinook (Juvenile Rearing/Feeding, Juvenile Migration)
Magnuson Park Hard Structure Removal, 0 12.60
Riparian Restoration Sockeye (Spawning, Juvenile Rearing/Feeding)
Channel and Delta Chinook (Rearing/Feeding)
Restoration, Riparian +
Taylor Creek Floodplain Restoration, Sockeye (Spawning, Rearing/Feeding) 0 7.02
Shoreline and Marsh
Creation Coho (Spawning, Rearing/Feeding)
South Lake Shoreline Enhancement +
Washington Hard S R | Chinook (Juvenile Rearing/Feeding, Juvenile Migration)
Shoreline R_ar : trulgture emoval, 1.68 0
Restoration (DNR) parian Restoration, Sockeye (Juvenile Rearing/Feeding)
site Dolphin Removal
Chinook (Spawning, Rearing/Feeding)
Stream Enhancement, . . .
Bear Creek Riparian Restoration Sockeye (Spawning, Rearing/Feeding) 4.55 0
Coho (Rearing/Feeding)
Chinook (Spawning, Rearing/Feeding)
River Margin and Aquatic . . .
Cedar River/ Elliot Off-channel Creation, Sockeye (Spawning, Rearing/Feeding) 1.76 0
Bridge Riparian + Floodplain Coho (Spawning, Rearing/Feeding) .
Restoration P 9 9 9
Steelhead (Spawning, Rearing/Feeding)
Spawning Gravel .
East Approach Supplementation Sockeye (Spawning) 0.60 0
8.59 35.15
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1. Introduction

The Washington State Department of Transportation (WSDOT) is proposing to construct the
SR 520, I-5 to Medina: Bridge Replacement and HOV Project (SR 520, I-5 to Medina
Project) to reduce transit and high-occupancy vehicle (HOV) travel times and to replace the
aging spans of the Portage Bay and Evergreen Point bridges, which are highly vulnerable to
windstorms and earthquakes. Specifically, the project proposes to enhance travel time
reliability, mobility, access, and safety for transit and HOVSs in the rapidly growing areas
along State Route (SR) 520 between I-5 in Seattle and 92nd Avenue NE in Yarrow Point
(Figure 1-1). Construction of the project will have permanent and temporary impacts to fish
habitat and aquatic resources.

This report identifies the project’s permanent and temporary impacts to aquatic habitat and
species, and describes the mitigation strategy for the project. Permanent and temporary
impacts discussed in this report will result from over-water structure, benthic fill, and
changes in in-water habitat complexity associated with the construction and operation of a
widened roadway and accessory facilities. The mitigation strategy includes minimization and
avoidance measures and a proposal for compensatory mitigation for the unavoidable
permanent and temporary impacts of the project. The discussion in this report focuses on the
project’s compensatory mitigation elements.

A separate report, the SR 520, I-5 to Medina: Bridge Replacement and HOV Project
Conceptual Wetland Mitigation Report (WSDOT 20114, in preparation), discusses wetland
impacts resulting from this project and mitigation for these impacts. For the purposes of this
report, aquatic habitats are those areas without aquatic bed vegetation and/or habitats with
water depths greater than 6.6 feet.

This report will be used in part to obtain the following permits:

e U.S. Army Corps of Engineers (USACE) — Clean Water Act (CWA) Section 404,
Individual Permit and Section 10 Rivers and Harbors Act of 1899.

e Washington State Department of Ecology (Ecology) — CWA Section 401, Water Quality
Certification.

e Washington State Department of Fish and Wildlife (WDFW) — Hydraulic Permit
Approval.

e City of Seattle — Shoreline Substantial Development Permit and Critical Areas Review.

e City of Medina— Shoreline Substantial Development Permit and Critical Areas Review.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 1
Conceptual Aquatic Mitigation Plan February 2011



[ep}

© 00

10
11
12
13
14
15

16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37

Overall site conditions are discussed in the project Biological Assessment (WSDOT 2010a)
and the Ecosystems Discipline Report, SR 520, I-5 to Medina: Bridge Replacement and
HOV Project (appendix to WSDOT 2010b).

WSDOT is coordinating technical and planning efforts for the SR 520, I-5 to Medina Project
through two teams: the Mitigation Core Team and the Mitigation Technical Work Group
(which includes the Aquatic Resources Technical Work Group).

The Mitigation Core Team serves as a steering group for mitigation planning activities and is
led by Shane Cherry. The Mitigation Core Team is multi-disciplinary, composed of
engineers, planners, and biologists from WSDOT HQ Environmental Services, the SR 520
Program, and private consulting companies. The Mitigation Core Team includes (or has
included) the following individuals: Bill Leonard (WSDOT, initiation through December
2007), Paul Fendt (Parametrix, initiation through March 2008), Ken Sargent (Headwaters
Environmental Consulting), Michelle Meade (WSDOT), Phil Bloch (WSDQOT), Shane
Cherry (Confluence Environmental), Jeff Meyer (Parametrix), Gretchen Lux (WSDOT,
replaced Bill Leonard in December 2007), and Beth Peterson (HDR Engineering, Inc).

The Aquatic Resources Technical Work Group is led by Phil Bloch, and provides technical
detail and policy guidance to team members conducting analyses and preparing aquatic
resource mitigation planning products. This group consists of Michelle Meade (WSDOT),
Shane Cherry (Confluence Environmental), Chris Cziesla (Confluence Environmental), Beth
Peterson (HDR Engineering, Inc.), Pete Lawson (Parametrix), and Chad Wiseman (HDR
Engineering, Inc., from January 2010).

WSDOT engaged regulatory agencies, the University of Washington, and the Muckleshoot
Indian Tribe in a collaborative Natural Resources Technical Working Group (NRTWG)
process to assist in identification and refinement of effect mechanisms on aquatic resources
and in the development of appropriate mitigation measures. To observe existing conditions,
WSDOT also conducted field trips with NRTWG members to the Evergreen Point Bridge
across Union Bay and the 1-90 bridge across Mercer Slough.

An Initial Aquatic Mitigation Plan (WSDOT 2009c) was prepared in 2009, incorporating
field investigations, scientific research, and the collective knowledge from the NRTWG and
WSDOT project mitigation teams. The initial plan was submitted to the NRTWG for review
and comment. In addition, the general methodologies for calculating project impacts and
mitigation benefits were discussed, including potential project impacts, appropriate metrics to
measure these impacts, and the general types of mitigation to offset these impacts. The
NRTWG meetings in which impacts and compensatory mitigation were discussed were held
from June to October 2010. The goal of the meetings was to clearly identify a set of impacts
to aquatic resources associated with the project, and to then identify a list of potential
mitigation sites that had the greatest potential to directly mitigate for the types and amounts
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of project effects. In some cases, the specific metrics and methods presented in the NRTWG
meetings has changed slightly, based on refinements to project design or additional scientific
information. All the changes are based on the best available science, which is discussed in
the appropriate sections of this document. Likewise, each of the mitigation sites initially
proposed in the NRTWG meetings underwent detailed additional analysis prior to inclusion
in the conceptual aquatic mitigation plan, resulting in slightly altered and refined mitigation
concepts.
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2. Project Description

The SR 520, 1-5 to Medina Project will widen the SR 520 corridor to six lanes (Figure 2-1)
from I-5 in Seattle to Evergreen Point Road in Medina, and restripe and reconfigure the
traffic lanes between Evergreen Point Road and 92nd Avenue NE in Yarrow Point. The
proposed SR 520 bridge will be six lanes (two 11-foot-wide outer general-purpose lanes in
each direction and one 12-foot-wide inside HOV lane in each direction), and include a 14-
foot-wide bicycle/pedestrian path), 4-foot-wide inside shoulders, and 10-foot-wide outside
shoulders. The width of the combined roadway cross-section (115 feet) will be greater than
the existing width of 60 feet, although in places the eastbound and westbound lanes will
consist of separate structures with a gap between them. The additional roadway width is
needed to accommodate the new HOV lanes and the wider, safer travel lanes and shoulders.

Major elements of the project are discussed below in Section 2.1, while construction
activities are summarized in Section 2.2. Operational elements of the project that have some
potential to affect aquatic species or habitats (stormwater, lighting, etc.) are discussed in
Section 2.3. For detailed design and construction elements, see the project Biological
Assessment (WSDOT 2010a) and Supplemental Draft Environmental Impact Statement
(EIS) (WSDOT 2010b) for the SR 520, I-5 to Medina Project.

2.1 Proposed Project Elements

To simplify the description of the proposed project, the sections below discuss project
features in seven subareas within the project limits. Figure 2-1 shows the project limits and
identifies the six subareas, as well as three discrete geographic areas (Seattle, Lake
Washington, and the Eastside) that were incorporated into the Endangered Species Act
(ESA) consultation and National Environmental Policy Act (NEPA) analysis.

2.1.1. I-5Interchange Area

The SR 520 and I-5 interchange ramps will be reconstructed in generally the same
configuration as those for the existing interchange. The only exceptions are that a new
reversible HOV ramp will connect to the existing I-5 reversible express lanes south of

SR 520, and the alignment of the ramp from northbound I-5 to eastbound SR 520 will shift to
the south.

The East Roanoke Street bridge over 1-5 will provide an enhanced pedestrian crossing. The
10th Avenue East and Delmar Drive East overcrossing will be rebuilt as part of the proposed
lid structure, generally within the same alignment and with a similar vertical profile as the
existing overcrossing.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 7
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Construction activities and durations in the 1-5 area will occur over a 2- to 3-year period.
Activities in this area will include roadway reconstruction, excavation and embankment
grading, retaining wall and abutment construction, and paving. Up to two staging areas will
be located within the existing right-of-way. Construction will result in the temporary clearing
of approximately 2.9 acres of vegetation. Three facilities—a bioswale and two media
treatment vaults—will be constructed to treat stormwater from the I-5 interchange area. No
aquatic areas will be affected by the construction and demolition activities.

2.1.2. Portage Bay Area

WSDOT will replace the Portage Bay Bridge with a new bridge that will include two
general-purpose lanes in each direction, an HOV lane in each direction (six lanes total), and a
westbound shoulder. Connections between the new bridge and the exit lanes and ramps to
Roanoke Street and northbound I-5 will be configured much as they are currently. Two
facilities—one basic treatment bioswale and one constructed wetland for enhanced
treatment—will be constructed to treat stormwater from this area.

The height of the western half of the new bridge will match that of the existing bridge, but
the eastern half will be higher (Figure 2-2). The new bridge will be about 14 feet higher than
the existing bridge’s lowest point near the middle of Portage Bay, and will remain at a
greater height above the water than the existing bridge throughout the eastern portion. The
new bridge will be supported by larger, but fewer, concrete columns than the existing bridge.
It will begin just east of Delmar Drive, extend across Portage Bay, and end west of Montlake
Boulevard. The new Portage Bay Bridge will be a fixed-span bridge. The adjacent
interchange ramps to I-5 and Montlake Boulevard will add width near the west and east ends
of the bridge as they taper on and off the freeway.

The Portage Bay Bridge substructure will have three main parts: drilled shafts, shaft caps,
and concrete support columns. Collectively, the substructure elements constitute a pier bent.
The Portage Bay Bridge superstructure will consist of two main parts: cast-in-place box
girders that span between the bridge piers, and the roadway slab (bridge deck). The
superstructure will also include false arches for aesthetic treatments under the westerly three
over-water spans. The bridge configuration will range between 105 and 143 feet wide,
compared to the 61- to 75-foot-wide existing bridge. The maximum over-water height of the
western half of the new bridge will increase from 55 feet to approximately 62 feet, and the
height of the eastern half will increase from 5 to 16 feet.
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