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Executive Summary

The City of Sherwood is in the early phases of
planning for the development of an urban trail
system in the Cedar Creek drainage corridor.
The portion of the corridor evaluated by

this study generally runs from southeast to
northwest, beginning at Stella Olsen Park and
ending at Roy Rogers Road. It is bisected

by OR Highway 99W and crosses two other
major roadways. The corridor includes
floodplain and riparian areas. The broad, flat
bottom areas are characterized by wetlands and
the creek, and the edges of the corridor are
generally steep, vegetated slopes. The majority
of the lands within the corridor are owned by
the public. Most of the corridor is bounded
by residential development.

MEINECKE RD

The Cedar Creek corridor has been identified

in the Tonquin Trail Feasibility Study, City of Sherwood

completed by Metro, as part of the ‘western

leg’ of a regional trail system that will connect
the Willamette River with the Tualatin River Wildlife Refuge.

The Cedar Creck Trail is envisioned as a multi-use trail serving as a major southeast/northwest
connection between Stella Olsen Park at the city core and the Tualatin River National Wildlife
Refuge. The trail will be approximately 1.5 miles in length. Anticipated trail use activities
include walking, hiking, running, and bicycling. The trail will have a smooth surface designed
to accommodate pedestrians, bicyclists, wheelchair users, and strollers. The paved surface of
the multi-use trail will generally be a minimum of 12 feet wide and constructed to meet ADA
guidelines for accessibility. It is desirable that the trail also be accessible, where possible, for
maintenance, police, fire, and emergency vehicles.

This study assesses the feasibility of designing and constructing a trail system in the Cedar Creek
corridor through the following:

Evaluation of opportunities and constraints for the trail system.

Inventory of lands in the corridor by ownership

Inventory of lands by environmental character.

Identifying permits needed from regulatory agencies.

Documenting public outreach efforts undertaken during the course of study.
Identifying potential sources of funding for trail construction.

Input was derived through a public involvement process that included meetings with stakeholders
representing both local and regional interests, an open house for the general public, and
comments cards. The input from the stakeholders will continue to guide further development of
the trail through the master planning and design processes.
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Executive Summary

Construction of a regional trail within the Cedar Creek corridor is feasible, although there are
several challenges for implementing the project that will need to be addressed. The opportunities
and constraints identified and discussed in this study are as follows:

e Opportunities:

Many residents of Sherwood support the development of a city-wide trail
network as a community transportation and recreation resource.

The corridor offers a unique opportunity to connect the community of
Sherwood which is currently divided by Highway 99W and east-west by the Cedar
Creek corridor, providing a vital transportation linkage across these barriers.

A pedestrian tunnel or bridge for the trail’s crossing at Highway 99W would
provide a safer crossing for school-aged children than currently exists.

The trail will increase access for the residents of Sherwood to the natural areas
along the creek.

Development of the trail may provide increased access into the corridor for
emergency vehicles, particularly fire department “brush rigs”, or small motorized
police vehicles.

There may be opportunities to improve access to the sanitary sewer trunkline
within the corridor.

The location of the trail is within close proximity to several schools and would
provide outdoor educational opportunities.

e (Constraints:

There are protected natural resources and wildlife habitat within the corridor.
Construction of a trail will result in impacts to these resources that need to be
mitigated.

If the trail is built in the lower lands of the corridor, construction of boardwalks
to minimize impacts to the wetland and related costs, will need to be considered.
If the trail is built within the upland areas of the corridor, construction will be
challenging due to steep slopes and trees.

The crossing of Highway 99W presents an engineering and financial challenge.
An at-grade crossing at the intersection of the corridor and the highway is not
feasible due to safety concerns. The safest and most feasible options for the
crossing are a tunnel or a pedestrian bridge, which are both very costly. A trail
crossing at the Meinecke Road/Highway 99W may be the most feasible and cost-
effective option for crossing the highway.

Safety and security on the trail are of concern for many of the residents near the
corridor. The absence of lighting and the remoteness of sections of the trail will
require special safety precautions be added. This is particulatly true if a tunnel
option is pursued for the crossing of Highway 99W.

Several of the neighborhood access trails into the corridor will be difficult and
expensive to build to meet ADA guidelines.

There are four properties within the corridor that are not owned by the City
Acquisitions of trail easements across these properties will be required.

Cedar Creek Trail Feasibility Study



Executive Summary

This study discusses existing site conditions, possible trail alignment alternatives and related trail
construction and road crossing options, and presents an opinion of probable construction costs
for different alignhment scenarios and long-term maintenance requirements. Recommendations
include dividing the project into phases, with the range of estimated costs for each phase as
follows:

Segment 1: $900,000 to $1,400,000
Segment 2: $750,000 to $1,300,000
Segment 3: $1,100,000 to $1,300,000

Breaking out the crossing at Highway 99W as a separate phase may be advisable, with estimated
costs ranging from $2,600,000 for a tunnel to $5,000,000 for a pedestrian bridge. The next steps
for the Cedar Creek Trail project begin with securing funding for a master plan and preliminary
engineering phase. This feasibility study provides the information and background required for

obtaining funding from the various sources identified.
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Introduction

View of the Cedar Creek Corridor

The Cedar Creek Trail project can be a
key part of a sustainable development
strategy with positive educational,
recreational, and transportation-related
impacts that reach beyond the borders
of the City of Sherwood. For the City,
the trail can provide pedestrian and
bicyclist connectivity between widely
separated portions of the community.
For Metro, the Cedar Creek trail

will be an important step forward in
fulfilling a vision for a regional, multi-
use trail network connecting multiple
communities, employment centers, and
other points of interest.

The City of Sherwood is bisected

by the Cedar Creek Corridor, and by
Highway 99W. Along a 1.5-mile stretch
of the creek corridor, only two collector
streets, SW Washington Street and SW

Edy Road, connect neighborhoods on either side of the city. In order to walk or ride a bike
between the east and west sides of Sherwood, people have to cross the wide, intimidating divide
of Highway 99W. When completed, the Cedar Creek Trail will provide an alternative route for
crossing these roadway barriers. The trail will encourage non-motorized means of travel, and

help to minimize the physical barriers
that divide the city. For these reasons,
and for the educational and recreational
potential the project represents, the
Cedar Creek Trail is a high priority for
the City, meeting goals and needs stated
in various City planning documents (see
Relationship of the Project to Other
Plans section).

Many goals have been discussed during
stakeholder meetings, through the
public involvement process, and in city
planning documents. A sampling of the
goals for the Cedar Creek trail project
include:

0 Address pedestrian safety at
major road crossings

e Enhance community
connectivity

Cedar Creek Bridge
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Introduction

. Provide infrastructure for alternative modes of transportation

. Make the city more attractive to new business

. Help relieve traffic congestion on SW Washington St.

. Cross the physical barriers that divide the city

. Increase opportunities for learning about environmentally sensitive areas
. Contribute to Metro’s vision of a regional trail network

. Foster a healthier lifestyle for the community

. Increase potential for year-round recreational opportunities

The proposed Cedar Creek Trail will begin on SW Washington Street adjacent to Stella Olsen
Park connecting with the trail improvements constructed with the Washington Street bridge
project. The trail will follow the Cedar Creek Greenway drainage corridor to the northwest.
Depending on the selection of the preferred alternative, the trail may cross the creek at multiple
locations.

At the intersection of the Cedar Creek Trail with Highway 99W (SW Pacific Highway), a means
of crossing over, across, or under the highway will need to be selected during the future Master
Plan phase of the project. The three alternatives include a trail bridge over the highway, an at-
grade crossing, or a trail under the roadway.

Beyond Highway 99W, the trail will continue to follow the Cedar Creek drainage corridor to the
northwest. At its intersection with Edy Road, the trail will rise to the elevation of the roadway
and cross Edy Road on a marked crosswalk. North of the road, the trail will descend the fill
embankment returning to the creek corridor. The trail will continue northwesterly within the
Greenway and connect with bike lanes and sidewalks along Roy Rogers Road. It is envisioned
that the trail will connect with the Tualatin Refuge Trail in the future. The Cedar Creek Trail is
integral to Metro’s Regional Trail network and fills an important gap in the Tonquin Trail System.
It is identified in the Tonquin Trail Feasibility Study as Segment 4C.

City of Sherwood



Existing Conditions

The Cedar Creek Trail study area includes the floodplain and riparian areas adjacent to Cedar
Creek from Stella Olsen Park northwestward to SW Roy Rogers Road (Figure 1.0). The Trail
study area is divided into three segments. Segment 1 extends north from Stella Olsen Park to and
across Highway 99W. Segment 2 extends north of Highway 99W to SW Edy Road. Segment 3
extends across and to the north from SW Edy Road to SW Roy Rogers Road.

An inventory of protected natural resources in the creek corridor was conducted for the project
area in December 2008 and January-February 2009 by Environmental Science & Assessment,
LLC. See Appendix I. The inventory indicates that approximately 90 percent of the creek
corridor is occupied by waterways and wetlands, which are subject to both state and federal
regulations; and by vegetated corridors adjacent to these resources, which are subject to local
land use rules.

Topography, Floodplain and Hydrology

Cedar Creek flows north through Stella Olsen Park and the entire length of the study area,
passing through culverts under Highway 99W and under SW Edy Road. Cedar Creck continues
north of the study area to a confluence with Chicken Creek and the Tualatin River just west

of the Tualatin River National Wildlife Refuge. The Cedar Creek floodplain is wide and flat
with a minimal gradient, which creates a meandering, deeply incised channel. The Cedar Creek
floodplain ranges from 170 to 425 feet wide. The break in topography between the floodplain
and the steep side slopes generally defines the wetland boundary. The stream meanders through
the central portion of the floodplain. In short reaches it flows directly adjacent to the steep side
slopes.

In some areas, the side slopes extend
upward from the floodplain with
relatively gentle slopes ranging from 100
to 200 horizontal feet under a dense
forested canopy. However, the majority
of the floodplain is bordered with
narrow (less than 25 feet) vegetated
corridors. While mixed deciduous and
coniferous forest is present in isolated
sections of these corridors, large areas
of upland habitat are dominated by
non-native or invasive understory
vegetation and lack any tree canopy. The
three study area segments are described
in greater detail in Appendix I, the
Natural Resource Inventory.

Figures 1.1 through 3.2 show that
much of the Cedar Creek Corridor is
within the 100-year floodplain based

o A O
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Existing Conditions

upon the latest Flood Insurance Study
(Pacific Water Resources, 2005) The
blue shading represents the 100-year,
24-hour flood plain while the light blue
line represents the wetland boundary.
The 2-year flood level usually occurs
somewhere between the wetland
boundary and the 100-year floodplain
boundary.

Land Use and Ownership

Land usage within and adjacent to the
Cedar Creek corridor is predominantly
residential with a great number of
individual owners. Access points from
adjacent development to the creek
corridor exists in each of the study et
area segments, though trails developed - Cedar Creek Floodplain and Side Slopes
within the study area are limited to a few

primitive paths extending down into Segment 1 from surrounding parcels. The majority of the
properties within the Cedar Creek Corridor are publicly owned. Figure 4.0 shows a map of the
properties within the corridor and their ownership status.

Sanitary sewer easements for a Clean Water Services (CWS) sanitary sewer trunk line exist along
the entire corridor. The easements are generally 20 feet wide centered over the main trunkline.
Other 15-foot wide sanitary sewer easements exist over side lateral sewer lines. One alternative
for trail development that was considered was the utilization of the easements for construction
of portions of the trail. Currently, however these easements are for the purposes of sanitary
sewer mains and their maintenance, and not for public access. In order to convert portions of
the easements to public access easements (required for location of the trail on properties not
owned by the public), the acquisition of new access easements from individual property owners
will be required. Currently, there are no sewer maintenance or construction projects planned on
the sanitary mains along the creek. It may be possible to work with Clean Water Services in the
future as capital projects on the trunk line are developed. A joint effort to construct the trail,
or at least portions of it, together with access to the sanitary sewer system, may prove mutually
beneficial.

There is a 126 foot wide Portland General Electric easement at the north end of the project, at
the trail’s intersection with Roy Rogers Road.

Permanent public access easements will be required from the properties that are privately owned.
These acquisitions can be initiated by the City, or can be included as a condition of development
for the parcels. Right-of-way acquisitions were not investigated as part of this study, but should
be accounted for at the Master Plan level for the several properties that are not in public

City of Sherwood




Existing Conditions

ownership. These acquisition costs should be updated to reflect current market trends.
P q p
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Segment | Property Ownership

There is a large parcel within Segment 1, near the City of Sherwood Senior Center, that has
been investigated for purchase by city staff in the past. This parcel, tax lot 25122BB00100, has
a man-made pond located in its southwest corner that presents a unique opportunity for the trail
project. If this property were to be purchased by the City, the pond could be reconfigured to
provide mitigation for impacts to wetlands caused by trail construction. A trail connection from
Sherwood Road that provides access to the Senior Center could also be located on this parcel.
There is a second parcel within segment 1, 2S30D000802, that is privately owner. An easement
will be required on this parcel.

.’5@%@ a1 B

‘%% AR 5 Two properties in Segment 2

- : .\ ¢ of the corridor are currently

in private ownership,
taxlots 2S130DB03400 and
25130D001002. Both of
these properties are currently
undeveloped or underdeveloped.
If the properties are developed
in the future, trail easements
could be negotiated at the time
of land use approval. If trail
easements are not obtained
prior to trail development,
then easements will need to be
acquired. The extent of the

Segment 2 Property Ownership

easements will depend on the final trail alignments selected.
A considerable right-of-way acquisition will also be required on taxlot 001002 for the tunnel or

Cedar Creek Trail Feasibility Study



Relationship of the Project to Other Plans

bridge Highway 99W crossings.

Transportation, utility system, and parks master plans were reviewed to identify planned projects
in the vicinity of the proposed trail alignment. Identification of these projects allows for
possible coordination and/or eatly recognition of conflicts. The following plans were reviewed:

Sherwood Transportation System Plan (March 2005)

City of Sherwood Sanitary System Master Plan (July 2007)

Clean Water Services Sanitary Sewer Capital Improvements Plan (Fiscal Year 2010-2014)
City of Sherwood Stormwater Master Plan (June 2007)

City of Sherwood Water System Master Plan (August 2005)

City of Sherwood Comprehensive Plan II (March 1991)

Sherwood Parks and Recreation Master Plan (2000)

Metro Trails and Tonquin Trail Feasibility Study (2004)

Sherwood Transportation System Plan (TSP)

The Sherwood TSP lists five categories of improvements: Pedestrian, Bicycle, Transit, Motor
Vehicles and Other Modes.

Five Pedestrian Action Plan projects are located within the vicinity of the proposed Cedar Creek
Trail alignment:

Sidewalk Action Plan item: Addition of sidewalk along the North side of Meinecke
Road/Washington Street between 3rd Street and Lee Drive.
¢ Status: The sidewalk has been installed on the north side of Meinecke at the
proposed Cedar Creek Trail location. The sidewalk was added as a part of the
Cedar Creek culvert replacement project.
Pedestrian crossing enhancement at Meinecke Road (Washington Street) and existing
trail.
e Status: A pedestrian undercrossing under Meinecke Road has been installed as a
part of the Cedar Creek culvert replacement project.
Pedestrian crossing enhancement at Highway 99W and off street trail. Crossing is listed
as Type B, marked crosswalk plus potential additional enhancements.
Pedestrian crossing enhancement at Edy Road and Cedar Creek Trail. Crossing is listed
as Type B, marked crosswalk plus potential additional enhancements.
Pedestrian crossing enhancement at Roy Rogers Road and off street trail. Crossing is
listed as Type B, marked crosswalk plus potential additional enhancements.

Three Bicycle Action Plan projects are proposed in the vicinity of the proposed Cedar Creek
Trail alignment:

Bicycle Action Plan item: Addition of bicycle lanes on both sides of Meinecke Road
between Highway 99W and 1st Street.
» Status: Bike lanes have been installed on Meinecke/Washington Street at the
proposed Cedar Creek Trail location. The bike lanes were added as a part of the
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Relationship of the Project to Other Plans

Cedar Creek culvert replacement project.
e Trails Action Plan Item: off street bike facilities from Roy Rogers Road to Meinecke
Road.
¢ Bicycle Action Plan Item: Addition of bicycle lanes on Edy Road from Wagon Train
Place to Houston Drive.
e This item is shown on the Bicycle Master Plan map (Figure 6-1), although it’s
not listed in the Bicycle Action Plan Projects table (Table 6-4). Bike lanes have
been constructed on both sides of Edy Road between Wagon Train Place, east to
Trailblazer Place. The proposed alignment of the Cedar Creek Trail falls between
Wagon Train Place and Trailblazer Place. A continuous bike lane does not exist
between Trailblazer Place and Houston Drive.

No transit projects are planned in the vicinity of the proposed Cedar Creek Trail alignment.

No motor vehicle master plan items or traffic control master plan items are planned near the
proposed Cedar Creek Trail alignment.

Sanitary Sewer Master Plan

A Clean Water Services (CWS) trunk line runs through the Cedar Creek basin along the entire
proposed Cedar Creek Trail alignment. The City of Sherwood Sanitary System Master Plan (July
2007) states that this trunk line will need to be upsized to accommodate projected future flows.
The City’s Master Plan refers to the CWS 2000 Sewer Master Plan Update.

The CWS 2009 Sewer Master Plan Update does not list upsizing of the Sherwood trunk line
in the gravity sewer capital improvement project summary. A portion of the Sherwood trunk
line that is within the project limits is listed in Table 4-2, “Surcharged Segments with “No
Project” Designation.” According to the Hydraulic Grade Line Ranking, no improvements are
recommended until buildout.

Stormwater Master Plan

Six Stormwater Master Plan Projects may have an effect on the proposed Cedar Creek Trail
project:

e Stormwater Master Plan Project CC-5: community campus park stormwater facility.
The project will collect stormwater from significant impervious area constructed prior
to 1990 and construct an extended dry basin or vegetated swale water quality facility
downstream of the existing outfall. The existing outfall is a 24-inch diameter pipe south
of SW Gleneagle Drive.
¢ The master plan mentions combining this project in with a proposed “footpath”
along the east bank of Cedar Creek. The footpath would be used to provide
maintenance access to the facility.
e Stormwater Master Plan Project CC-6: Gleneagle Drive stormwater facility. Untreated

Cedar Creek Trail Feasibility Study



Relationship of the Project to Other Plans

water from an existing residential area is being
discharged to Cedar Creek. The project would
construct a proprietary treatment system in

a pre-cast manhole or vault to provide water
quality. The structure is to be located within
Gleneagle Drive right-of-way to facilitate
maintenance access.

e Stormwater Master Plan Project CC-7:
Glencoe Court stormwater facility. Untreated
stormwater from an existing residential area is
being discharged to Cedar Creek. The project
would construct a proprietary treatment system
in a pre-cast manhole or vault. The structure is
to be located within the Glencoe Court right-
of-way to facilitate maintenance access.

e Stormwater Master Plan Project CC-8:
Gleneagle Village water quality facility. Untreated stormwater from an existing residential
area is being discharged to Cedar Creeck. The project would construct a treatment system
in a pre-cast manhole or vault. Structure to be located within the Gleneagle Drive right-
of-way to facilitate maintenance access.

e Stormwater Master Plan Project CC-9: Edy Road stormwater facility. Untreated
stormwater from an existing residential area and the Edy Road right-of-way is being
discharged to Cedar Creek. The project would provide a water quality facility for Edy
Road and upstream residential areas to be constructed when Edy Road is improved and/
or nearby land is annexed into the city and developed. The project description suggests
an extended dry basin is to be built in conjunction with adjacent land development.

e Stormwater Master Plan Project CC-16: Washington Street culvert. The culvert was
identified both as a barrier to fish and as having severe capacity issues. Improvements
must address conveyance, fish passage and wildlife passage. (Status: This project has been
completed as the Cedar Creek culvert replacement project.)

Stormwater Treatment: Cedar Creek Bridge Project

Woater System Master Plan

No Water System Master Plan projects are planned in the vicinity of the proposed Cedar Creek
Trail project.

Sherwood Parks Master Plan and Sherwood Comprehensive Plan Il

Planning and construction of the proposed Cedar Creek Trail system is consistent with priorities
identified in the 2006 Sherwood Parks and Recreation Master Plan. A citizen survey conducted
for the Parks Master Plan in 2006 by Leisure Vision/ETC Institute found that walking and biking
trails ranked as the most important recreational facility and the highest unmet need in the city.
Recommendations discussed in Section IV of the Master Plan list trails as an “immediate need”
and note that providing trails will support efforts to combat obesity and provide connectivity

City of Sherwood



Relationship of the Project to Other Plans

within the
TeaTait SHERWOOD, OREGON

u K &y Parks and Recreation Master Plan e
Appendlx R of OCTOBER 17, 2006 |
the Parks Master

Plan includes a
level of service
evaluation based
on the Geo-
Referenced
Amenities
Standards
Program
(GRASP) Map
analysis. The
analysis identifies
Highway 99W as
a major barrier to pedestrian and bicycle connectivity between the north and south sides of the
city. Later in this feasibility study is a discussion exploring different options for the Cedar Creek
Trail to safely and conveniently crossing Highway 99W.
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Existing parks in the vicinity of the Cedar Creek Trail that can be readily interconnected by the
project include Stella Olsen Memorial Park, Pioneer Park, Oregon Trail Park, and Veterans Park.
Future and ongoing projects identified in the Sherwood Comprehensive Plan II that could be
integrated with the trail or a related trail network include the Stella Olsen habitat restoration and
interpretive program (ongoing), a multi-use path link from the senior center to Stella Olsen Park,
“Area 59” UGB Expansion (including roughly 14 acres of open space), and a sports complex
west of SW Elwert Road and north of SW Haide Road.

In the Sherwood Comprehensive Plan II, the introduction to the recreational resources planning
goals in Chapter 5 states that: “An open space and recreation system will be established in the
City through the preservation of natural resources and the development of facilities which satisfy
residential needs.” The objectives noted under Section E — Recreational Resources include the
goal to “maintain open space for the people of the City, protect designated historic landmarks,
and to provide a wide variety of recreational facilities designed to fit the needs of the City.” The
Cedar Creek Trail project offers a facility that will support this policy framework.

Stella Olsen Park Master Plan

In 2008 the City developed a Master Plan for Stella Olsen Park that will guide future park
development. The plan shows the primary north-south path through the park being preserved to
function as an extension of the Cedar Creek Trail and as a segment within the larger context of
the Tonquin Trail Master Plan. Trail connections to surrounding areas and trail extensions within
the park are identified, and linkages to existing and future trail systems at the north and south
ends of the park are indicated. The plan includes the trail underpass at the new Washington
Street Bridge, and a suggested trail alignment that continues north, skirting a new parking lot
(under construction at the time of this report) before leading into the Cedar Creck Greenway.

Cedar Creek Trail Feasibility Study



Relationship of the Project to Other Plans

Metro Regional Trails and the Tonquin Trail

Master Plan 4

Trails
In the Regional Trail and Greenways page on Gl"eenways
Metro’s internet website, Metro states that: Comecting neighborhoods

“Park providers, local cities and citizens have
worked for decades to establish a network of

trails linking parks to local communities and other
area attractions. In April 2008 the Metro Council
appointed a Blue Ribbon Committee for Trails

to take the work the community has developed,
evaluate where regional trails fit in the region’s
priorities and recommend potential strategies for
expanding the region’s trail network. The committee
agreed that regional trails are important to the
community but they went much further in their
recommendations, making the case that investment
in bike and pedestrian travel will produce significant
environmental, livability, health and economic
benefits to the region. They also agreed that the timing is right for a truly integrated mobility
strategy for the region.”

In June 2003, Metro published the Regional Trails & Greenways brochure which outlines a
vision for a trail and greenway network interconnecting population centers, parks, employment
centers, and points of interest throughout the Portland metropolitan area. The document
identifies twenty-eight proposed trails. Of these, the Tonquin Trail system is among the more
ambitious projects with a length totaling twelve miles, for which the Cedar Creek Trail is an
important segment. When completed, the Tonquin Trail will be a key part of Metro’s regional
trail network, creating a Y-shaped link between Wilsonville, Tualatin, and Sherwood, with the
south leg connecting with the Willamette River, the northeast leg reaching the Tualatin River, and
the northwest leg leading through Sherwood to the Tualatin River National Wildlife Refuge. The
proposed Cedar Creek Trail is a necessary section within the larger Tonquin Trail system, creating
the connection from existing trails entering the south side of Sherwood, through the Cedar
Creek corridor, across Highway 99W, and to the Tualatin National Wildlife Refuge and beyond.
The Cedar Creek Trail is included in the Tonquin Trail Feasibility Study (2004) as Segment 4C.

The Cedar Creek Trail supports Metro’s vision for an “integrated mobility strategy”, offering
an infrastructure for alternative modes of transportation and enhancing connectivity between
homes, schools, and places of employment.

Alone or as part of the Tonquin Trail Master Plan, the Cedar Creek Trail project will also be
consistent with Oregon’s Statewide Planning Goals and Guidelines, Goal 5: Natural Resources,
Scenic and Historic Areas, and Open Spaces. Constructing a trail within the Cedar Creek
Greenway, a significant natural resource, supports state efforts to preserve open space and is
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consistent with Section B Implementation Goal 6 that states:

“Significant natural areas that are historically, ecologically or scientifically unique, outstanding or
important...should be inventoried and evaluated. Plans should provide for the preservation of
natural areas consistent with an inventory of scientific, educational, ecological, and recreational
needs for significant natural areas”.

The City has acquired large tracts of the corridor for preservation, and through the 2006
Sherwood Patks and Rectreation Master Plan, has identified trail construction as a use that meets
the educational, ecological, and recreational needs of the community.

2035 Metro Regional Transportation Plan (RTP)

The Cedar Creek Trail project has been included in the draft “2035 Regional Transportation Plan
(RTP)” as project #10701. The intent of this plan is to plan for a multi-modal transportation
system that meets the needs of the expected long-range population needs and federal air quality
standards. The Cedar Creek Trail project has been identified in the RTP as one of the critical
bike and pedestrian connections to the regional trails throughout the region.

The Cedar Creek Trail project is included on the “financially constrained” project list. A
financially constrained plan means a plan that has been developed with reasonable assumptions
for existing and future funding sources. A financially constrained system focuses limited
revenues on target areas throughout the region that meet multiple goals of the plan. Projects
included in the RTP financially constrained system will be eligible to receive federal funds
allocated through the Metropolitan Transportation Improvement Plans (MTIP) process. The
MTIP is prepared by Metro in consultation with cities, counties, ODOT, TriMet and the Port of
Portland. Inter-regional coordination throughout the planning and programming process helps
ensure that improvement projects are consistent with regional objectives and with each other.

The draft Regional Trail Plan will be available for public comment in September and October of
2009. Final adoption of the plan is scheduled for June 2010.
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Trail Alignment Alternatives

The Cedar Creek drainage corridor through which the trail will be constructed is characterized by
two distinct landscape types: nearly level flood plain, and moderate to steep slopes that run the
length of the corridor on both sides.

The flood plain landscape will present challenges related to construction methodology and
equipment access to minimize impacts to a sensitive ecosystem. Similar challenges will be faced
with the construction of up to seven stream crossings. In addition, construction in the flood
plain means that periodically intensive maintenance will need to be performed following seasonal
flooding;

The alternative to building in the flood plain is to construct on the slopes that, in some areas,
climb steeply through dense vegetation to the surrounding residential areas. Trail construction
along the hillsides will be unavoidable in any scenario if the goal of community connectivity is to
be met. The proposed 16-foot wide trail dimension (12-foot surface plus two 2-foot shoulders)
built to conform to ADA accessibility guidelines will require considerable vegetation clearing and
earthwork to accommodate possible switchbacks and slope-traversing alignments. Cost data for
both construction and permitting is provided in this report to assist trail designers in determining
the most cost-effective route through the corridor.

For this study, two trail alignment options were explored; Option A, which runs primarily
within the Cedar Creck flood plain, and Option B, which stays outside the wetland boundary
where possible. Figure 5.0 is a map depicting trail alignhment Option A, and Figure 5.1 shows
trail alignment Option B. Included
with these maps are a list of key
issues and the advantages associated
with each option for consideration.
These alignments are based on field
explorations, but further study will
be required to determine an optimal
alignment that meets constructability
requirements and avoids undue
environmental impacts. Many other
trail alignment options are possible.
Distilling the options down to a
reasonable number for focused study
will be a priority in future trail master
planning efforts. For instance, one
such option discussed during the
public involvement process for this
report is the potential for locating
the trail along the west side of

SW Trailblazer Place, immediately
north of Edy Road. This alignment
may hold an advantage over other

SW Trailblazer Place: Other Trail Alignment Option
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options because it allows some separation from private parcels. Other concerns raised during
public meetings include impacts to the pristine quality of the Cedar Creek Greenway and
disruption of wildlife habitat. While these issues have no bearing on the technical feasibility of
trail construction, they are important concerns that need to be explored by wildlife biologists and
discussed openly with the community, and will need to be addressed through the environmental
permitting process before the project can move forward. For any alignment alternative, many
factors will need to be considered in the decision process, including:

Safety

Cost

Environmental impacts (permitting)

Land ownership

Proximity to private parcels

Barrier-free construction (ADA compliance)

Long-term maintenance requirements

Educational potential

Ease of access from surroundings/community connectivity

Experiential considerations (views, comfort, sense of security, etc.)

Key project-specific issues for the Cedar Creek Trail project that will inform trail alignment
decisions include:

e Highway 99W Crossing: Construction of the southern trail segment may not be advisable
without a convenient means of crossing in place.

e Wetland Impacts: Construction in wetland areas is unavoidable. Ways to reduce impacts
and mitigation costs need to be explored.

e Vegetated Corridor Impacts: Construction in Clean Water Services “Vegetated Corridor”
areas may be unavoidable. On-site locations for mitigation will need to be discussed with
regulatory agencies.

e Flooding: Construction in the Cedar Creek flood plain is unavoidable. Periodic intensive
trail maintenance needs to be anticipated due to water damage and debris damage/
deposition.

e Community Connectivity: Construction of branch trails to adjacent neighborhoods will
require extensive slope transition structures or trail switchbacks. A significant percentage
of construction costs may be required for this important aspect of the project.

The key issues noted above are items that, while crucial to the success of the trail project, are not
insurmountable obstacles to project feasibility.

In addition to the key issues note above, compliance with ADA guidelines is an item that affects
the design of all new public recreational facilities. The Architectural and Transportation Barriers
Compliance Board (Access Board) is proposing to issue accessibility guidelines for outdoor
developed areas designed, constructed, or altered by Federal agencies subject to the Architectural
Barriers Act of 1968. The guidelines cover trails among other outdoor facilities. Many states,
including Oregon, are expected to adopt these guidelines as applicable to all public projects at the
local level as well.
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While the guidelines have very specific parameters for trail construction, the Access Board
recognizes that compliance cannot always be achieved without unduly altering and/or negatively
impacting the outdoor environment. Exceptions to the guidelines have been proposed and

can be viewed at http:/www.access-board.gov/outdoor/nprm/. The overarching principle in
complying with ADA guidelines is to meet them wherever reasonably achievable, and have solid
justification for those areas where an exception can be cited. The decision on what is achievable
rests with the facility owner and should be based on recommendations from ADA design
consultation. The users of the trail will be the judges, and the City will need to be prepared

to respond if complaints are lodged. The bottom line is, compliance with ADA guidelines in
outdoor developed areas is discretionary, but unjustifiable non-conformance can be litigious and
therefore costly.

Connections with Existing Trails

The Cedar Creek Trail will create connections with currently established trails in the city of
Sherwood. The southern end of the trail will connect with the path network within Stella Olsen
Park which branches out to all sides of the park linking several important community locations
including Sherwood High School to the west and the Old Town core to the east. The primary
Stella Olsen Park trail runs south through the park and into a large wetland where the trail
transitions to a boardwalk in places. The southern end of the boardwalk connects to the sidewalk
at SW Villa Road, creating a direct link to the Woodhaven subdivision to the west, and to SW
Railroad Street/SW Oregon Street to the east; an on-road segment of the Tonquin Trail system
(see Figure 6.0).

The proposed northern trail terminus will intersect with SW Roy Rogers Road. The proposed
trail terminus is located across from an existing power line trail spur that extends to the
northwest roughly one-quarter mile, ending at SW Steely Lane. Current plans for the regional
trail system show the Cedar Creek Trail connecting to this existing trail spur; however, here are
reasons for re-evaluating this proposed trail connection. Making a connection to the trail spur
across Roy Rogers Road at this location would necessitate a marked crosswalk at a point where
sight distance on SW Roy Rogers Road is limited by the horizontal curve of the road, presenting
a safety concern.

Also, because the objective is to create a link to the Tualatin River National Wildlife Refuge
(TRNWR), and to the power line corridor (here called the “main” power line which runs
northwest/southeast and crosses SW Roy Rogers Road one-third mile further north of the
existing trail spur), using the existing trail spur to make the connection may not be the best
option for achieving this goal. The main power line corridor is separated from the TRNWR
by several private parcels through which access easements would need to be negotiated if the
trail were to be constructed there. Exploring an alternative Cedar Creek trail alignment may be
of value - one that remains within the drainage corridor connecting Cedar Creek and Chicken
Creek, and then follows Chicken Creek to connect with SW Roy Rogers Road at a point further
north. The trail could then follow SW Roy Rogers Road north to the point where the main
power line corridor intersects the road, and consider this location for installation of either an
at-grade or grade-separated crossing. (See Crossing at Roy Rogers image on the next page. A
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crossing at this location would have the benefit of generous sight distance, would provide a

logical crossing point for both the Cedar Creek Trail and a future main power line trail, and

would be the point of departure for a trail spur that follows the east side of SW Roy Rogers
Road to the north, leading to the future wayside parking area at the southwest corner of the
TRNWR.

Trail Alignment Option A & B
&%, Existing Trail/Path
»**,+" Option for Future Study

Tax Lots

Crossing at Roy Rogers: Potential Chicken Creek Trail Alignment

The crossing at the SW Roy Rogers Road/main power line corridor “intersection” discussed
above will require further study if it is determined a crossing makes sense at that location within
the context of the regional trail system as a whole.

Other Connections
One of the primary goals for the Cedar Creek Trail project is to provide greater connectivity

within the city. Stakeholders, including City planners, Police, the School District, Tualatin
Valley Fire and Rescue District, and business owners in the Old Town commercial district,
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recognize the benefits of enhanced mobility within the city and have become strong advocates
of the Cedar Creek Trail project. The School District has identified an urgent need to facilitate
movement of students and staff between the high school and the new elementary school on
the west side with the grade school complex, library, and city core on the east side. Today,

the primary connection between the high school and the library is SW Washington Street.
Severe traffic congestion on SW Washington Street is a twice-daily occurrence throughout the
school year. Providing an alternate, route for non-motorized access along the corridor will

be a high priority to help alleviate traffic jams and encourage the use of alternative modes of
transportation.

Another high priority for the project is to accommodate access to the trail from the surrounding
community. In particular, the City and other stakeholders have identified the need to provide

a safe, accessible connection between the proposed Cedar Creek Trail and the Senior Center
on S. Sherwood Boulevard, a route specifically identified in previous City planning documents.
As with most trail connections to areas outside the creek corridor, constructing an accessible
trail connection at this location will be a major undertaking and must be carefully planned to
minimize environmental impacts and construction costs. The potential benefit of building

a connection to the regional trail system at this location is significant, because it will provide
access for not only the Senior Center, but could also serve as the primary alternative route for
commuting between the suburbs and schools on the west side of the corridor with Sherwood’s
center of commerce and civic activity on the east.

The Cedar Creek Trail has good potential for providing a spine of non-motorized travel to most
major destinations throughout the city. Trail branches can be constructed from the main trail
offering convenient routes to:

e the commercial centers along Highway 99W at Six Corners and at SW Tualatin Sherwood
Road (via SW 12th Street)

bus stops along Highway 99W

City Hall and the Library

the Old Town commercial district

the Cannery Development

the Senior Center and grade schools on S. Sherwood Boulevard

Stella Olsen Park, which hosts major community events

trail connections south of the city

Sherwood High School

the new Edy Ridge Elementary School and Laurel Ridge Middle School

a large percentage of residential neighborhoods within the city

potential future High Capacity Transit stations (light rail, commuter rail, or bus rapid
transit)

Figure 6.0 identifies potential branch trail alignments that can help to facilitate connectivity to the
trail and between the neighborhoods separated by the creek corridor.

In most cases, connections to the main trail will need to traverse moderate to steep slopes and
pass through the dense vegetation that exists on the hillsides bounding the creek corridor. The

City of Sherwood



20

Cedar Creek Trail Plan

feasibility of these connections is not in question, though solving the technical challenges and
tracking the related cost of construction will need to be a primary focus of future trail design
efforts.

Highway 99W Trail Crossing Options

The crossing of Highway 99W is one of the most critical elements of the Cedar Creek trail.
It presents safety, engineering, construction cost, ADA compliance, drainage, and aesthetic
challenges.

Three options for the trail crossing Highway 99W were explored for this study: (1) a tunnel;
(2) a bridge; and (3) an at-grade crossing. Each option is described in more detail below, and
advantages and disadvantages of each are presented. All options will require coordination
with the Oregon Department of Transportation because each solution will have an impact on
vehicular traffic on State Highway 99W during construction.

Option A —Tunnel

In accordance with the Oregon Department
of Transportation “1995 Oregon Bicycle
and Pedestrian Plan” guidelines, a bike/
pedestrian tunnel shall be of minimum 10
feet high, and 14 feet wide. For passing
under Highway 99W, the tunnel would

need to be approximately 170 feet long.
Tunnel cross sections may vary from box

to arch shapes. A box shaped section offers
a consistent 10-foot clear height along the
width and can be designed for minimum

fill. An arched shaped tunnel section would
need to be wider than 14-feet to accommodate the minimum 10-foot clear height for cyclists and
would require fill to be engineered efficiently.

Box Shaped Tunnel

Examples of material choices for tunnel structures include
multi-plate steel for an arch tunnel or reinforced concrete
for a box shaped tunnel. The multi-plate structure is
formed from corrugated steel plates that are assembled to
form an arch shape. Its light weight (1/50 of the weight
of reinforced concrete) eases construction and reduces
construction time. This would reduce Highway 99W
traffic disruption and should reduce construction costs.
Multi-plate steel arch structures require minimal fill over
the structure to mitigate the impact of traffic loads. This
minimal fill requirement may create a low point in the
trail within the tunnel causing drainage concerns. Pre-cast
concrete box structures generally are designed to bear

Arched Shaped Tunnel
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more traffic load and minimize the fill cover over the structure. The reduced fill depth will allow
the traveling surface of the trail through the tunnel to be sloped to avoid drainage problems
within the tunnel.

User security is a major consideration related to the tunnel trail option. To enhance the sense of
security to trail users, there are many measures that can be employed. Aligning the trail to enter
the tunnel straight-on so trail users can see the other end provides a sense of security. It may be
possible to introduce natural light at the midpoint of the tunnel (within the median of Highway
99W). Installing lights and security cameras along the tunnel should be considered. Emergency
phones could also be installed near a tunnel for trail users.

A tunnel would be constructed in stages to accommodate traffic along Highway 99W. This may
require temporary roadway widening of 99W at the crossing location to divert traffic around the
tunnel construction site.

HIGHWAY 99

'_. E
m'ﬂMMEﬂ"ﬂ‘Hﬁ"‘T‘H‘

TRAIL MARKER WP&

14' WIDE MULTI-USE
PATH TUNNEL

Highway 99W Tunnel Option

e Advantages:
*  Separates vehicular traffic from bike and pedestrian traffic.
e ADA compliant: small changes of grade from one side of highway to the other.
* Provides for a direct, unobstructed route for trail users (and wildlife) from one
side of the highway to the other.
e Disadvantages:
¢ Tunnel construction time is longer than the other options, because of its impact
on Highway 99W traffic.
e Potential security concerns.
e High engineering and construction costs.

Option B — Bridge

The design of a pedestrian bridge over Highway 99W, including the access structures at each
end, presents a variety of challenges as well as opportunities to make the trail a highly visible
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community asset. The functional requirement for the bridge is to provide a continuation of the
path over the highway that is accessible and safe for all users, while spanning the roadway below
without impact to vehicular traffic.

Functional Requirements and Criteria

Design requirements for a pedestrian bridge and its access structures include a clear deck width
of 12 feet, a vertical clearance of 10 feet, and a maximum trail slope of 1 foot of fall in a 20 foot
run. Americans with Disabilities Accessibility Guidelines (ADAAG) for buildings and facilities
allow steeper ramp grades with up to 1 foot of fall in a 12 foot run, with ramp lengths not
exceeding 30 feet between landings; however, such a configuration is not considered desirable
due to the large number of landings this requires. Another alternative that is ADA compliant is
to eliminate ramps and install both elevators and stairs at one or both ends of the bridge.

Bridge railings need to be a full 54-inches high to provide pedestrian and bicycle safety, especially
on the curved ramps. Higher railings make it imperative that they be carefully designed and
detailed to make them an attractive feature that allows as much visual transparency as possible
while also meeting the standards for safety.

Bridge decks should be concrete surfaced to minimize maintenance, and should also have a
brushed finish for slip resistance. Oregon Department of Transportation safety standards may
require fencing along both sides of the pedestrian walkway over the highway, or a full enclosure
of both sides and the top.

Main Span Structure Length and Alignment

The need to span the highway in a single span is a controlling constraint on both the main span
structure type and the alignment of ramp structures at either end. While it is technically feasible
to locate a pier in the median between northbound and southbound lanes of Highway 99W
and thereby configure the bridge with two shorter main spans instead of a single longer span,

it is undesirable due to the impact hazard the pier creates for errant vehicles as well as due to
construction impacts associated with work in the median. To span the highway in a single span,
a main span length of between 160 feet and up to 240 feet may be required. Some of the factors
to consider for the bridge crossing are: keeping bridge piers and approach ramps away from
nearby residences and wetlands; reducing the lengths of access ramps by having them touch
down at higher elevations; and reducing, where practicable, the amount of access ramp in close
proximity to the highway. These factors tend to locate the crossing 250 to 300 feet south of

the stream crossing. Other alignments are possible which may lower total bridge cost and make
construction easier. The lowest cost bridge configuration may be to locate the crossing at the
low point in the highway (about 60 feet south of the stream crossing), and to locate the access
structures parallel to, and as close to the highway as possible.

Main Span Aesthetics and Bridge Type

A variety of bridge forms are available which present a range of aesthetic appearances and
which also cover a range of cost. Because of the ability of particular structure types to efficiently
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and economically bridge particular ranges of span lengths, there is a general correlation
between the type of structure and its appropriateness for bridging a particular span. Truss type
structures offer perhaps the best combination of efficiency, cost competitiveness and aesthetic
appropriateness for this span range. Suspension or stayed structures may also be appropriate. A
suspension span could use a comparatively flat cable (or solid tension member) sag that is not
much deeper than the required deck clearance. Similarly, a smaller number of cable stays or rigid
stays could be used to support the interior of the main span. Truss and suspension span bridges
both offer an attractive appearance at a relatively moderate cost for this span range.

ELEVATOR/STAIR
-— — —/ TOWER OPTION PEDESTRIAN

T Tr RAMP OPTION
TRAIL . \/ B 48 9
MARKER | g = - = N = = =N
- = =y ] ""-h.“h
ol SIDEWALK
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Highway 99W Bridge Option

e Advantage:
e Provides safe, visible crossing of highway
¢ Little to no impact to vehicular traffic during construction
¢ Could be an aesthetically pleasing gateway
e Disadvantage:
e High costs of construction
* Large changes in grade will require large ramp structures and/or stairs
¢ Large structure may be out of scale with surrounding uses.
¢ High maintenance costs
¢ Need for right-of-way acquisition on north side of Highway 99W.

Access Structure Configuration and Appearance

One of the primary factors controlling the bridge access structure configurations is the vertical
distance from the bridge deck down to the ground on either side of the roadway. This vertical
distance is a combination of: the depth of structure between the walkway surface and the bottom
of the bridge; the minimum clearance above the roadway surface to the bottom of the bridge

(18 feet); and the vertical drop from the roadway shoulders down to the lower ground on either
side of the roadway. This total can easily be as much as 25 to 30 feet, not including the additional
drop down to the level of the creek banks. When extended out to provide a minimum slope of
1V:20H, the total ramp length can be well in excess of 500 feet.

To control costs, the ramps can be configured to reach the ground at higher elevations near the
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roadway or on the higher slopes to either side of the creek bottoms. Under the right conditions,
earth filled ramps can be used to reduce the length of more costly elevated structures.

Option C — At-Grade Crossing

A third alternative is for the trail to cross Highway 99W at the signalized intersection of Highway
99W and SW Meinecke Road. This at-grade crossing will be provided regardless, due to other
pedestrian and bicyclist needs to cross Highway 99W, but the issue is whether this will be the
only Highway 99W crossing for the Cedar Creek Trail. While this alternative is the least costly
option for the Cedar Creek Trail, it is the least safe and cleatly the least preferred alternative
among many of the stakeholders - including ODOT.

The configuration of Highway 99W, and the proximity of the existing traffic signals at Highway
99W and Sherwood Boulevard and Meinecke Road preclude an at-grade crossing at the location
where Cedar Creek trail would naturally cross the highway. Rather, an at-grade crossing is an
option that will require pedestrians and cyclists to:

Pacific Hwy. (93W) Crossing
Meinecke Pkwy.
At Grade Crossing Option

4000 Trad Detour Option
Trail Alignment Option A
Trail Alignment Option B
Access Trail

[777] siopes 25% & Greater

#7 Vg Corridor

. Wetland Boundary

e 2t Contours

I City Owned Tax Lots
Tax Lots

Cedar Creek Trail Project

400 Feet

Highway 99W At-Grade Crossing

e Share sidewalk and road on SW Alexander Lane (reconfiguration of connection between
SW Alexander Lane and SW Meinecke Road is needed).
Cross SW Meinecke Road twice and cross Highway 99W.
Travel parallel to southbound Highway 99W to connect the trail.
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This total trail detour length is about 2,200 feet and will require construction of 800 to 1,000 feet
of at-grade paved bike/pedestrian trail. A physical separation between vehicular and pedestrian/
bike traffic along Southbound Highway 99W and a portion of northbound Highway 99W is

needed.

e Advantage:

* Improved at-grade crossing at Meinecke/Highway 99W intersection is needed

even if Cedar Creek Trail is not developed.

* Relatively low cost of construction compared to tunnel or bridge crossings
e Minimum impact to vehicular traffic during construction

e Disadvantage:

*  Pedestrian and cyclist safety at intersection of Meinecke and Highway 99W may
be compromised as compared to grade separated alternatives. This is especially
true for children and disabled users.

* Existing refuge island sizes at the intersection of Highway 99W are not designed
to accommodate potential cyclists using the trail.

¢ The likelihood of heavy pedestrian and cyclist use of the trail will impact traffic
at Highway 99W and will contradict drivers’ expectations at the intersection.

* The long detour (about 2,200 feet) may encourage trail users to cross the highway
from different locations other than at the preferred crossing. This will create
unsafe conditions to both vehicular traffic and trail users.

Other Highway 99W Crossing Options

One other alternative for crossing Highway 99W that was suggested during the trail feasibility

stage which could be explored more
during the Master Plan phase is the
construction of a new bridge for

the highway over Cedar Creek. This
structure would address the hydraulic
deficiency of the existing box culvert
under Highway 99W, and a trail

under the bridge could be developed

in conjunction with a new bridge
structure. A project of this magnitude
would be very expensive, likely in the
$5 to $6 million dollar range. There are
currently no plans for ODOT to replace
the existing box culvert with a bridge
structure.

City of Sherwood
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Other Street Crossings

Only one other street crossing, an at-grade crossing
at SW Edy Road, is within the scope of this study. An
undercrossing of SW Washington Street exists at the
southern end of the study area, and at the northern
end, a crossing at SW Roy Rogers Road will need to
be examined in greater detail during the trail master
planning design phase. (A brief discussion of this
crossing is included in the Existing Trail Systems
section).

PEDESTRIAN
BRIDGE

A tull traffic analysis may be warranted for the trail

crossing at SW Edy Road, but preliminary field Bridge at Creek
observations noted relatively low traffic volumes and

favorable sight-distance conditions which suggest that an at-grade crossing will be sufficient for
at least the near future. Field observations also indicated that the most practical trail crossing

of Edy Road would be at its intersection with SW Trailblazer Place, and that a crosswalk would
best be located on the west side of the intersection. To make the grade transition from the Cedar
Creek flood plain, one possible alignment coming from the south would put the trail approach

at the southeast corner of the intersection. Once at street level, the trail could follow the existing
sidewalk for a short distance, cross at a marked crosswalk, and follow again the sidewalk on the
north side of SW Edy Road to a point best suited for beginning the transition back down to the
creek corridor. In this crossing layout, the crosswalk is offset from the trail alighment in order to
slow trail users down as they approach the street and redirect their attention toward oncoming
traffic.

On the north side of Edy Road, the point at which the trail departs the sidewalk could occur at
several possible locations, including the low point in SW Edy Road, or following the west side
of SW Trailblazer Place. The preferred alignment will be determined during a future trail master
planning effort. The marked crosswalk at this location will include warning signs at a minimum.
A flashing light or a pedestrian-activated crossing signal may be added in the future in response
to increased traffic volumes.

Other Trail Construction Issues
Creek Crossing Structures

The configuration of a trail bridge structure is dependent on whether or not the trail leading up
to the creek crossing is an at-grade path or a boardwalk. Because the creek channel bank-to-bank
width is typically less than 10 feet, the structure crossing the creek can be a boardwalk; similar in
form and appearance to other boardwalks within the project. Alternatively, the bridge may take a
form similar in appearance to the steel tube truss and concrete deck structures used for the Stella
Olsen Park trail.
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For any bridge type selected, it will be advantageous
to keep as much clearance above the creek as
practicable, and to keep the side railings as open

as possible to minimize restrictions to flood flows.

If the bridge is raised so that the bottom of the
structure is at or above the channel banks, the
approaching path must be raised to meet the walkway
surface of the bridge. The resulting ramps at each
end of the bridge require a change in path profile and
will interfere with overland flood flows. If the bridge
walkway surface is placed at the same elevation as the
path leading up to the creek banks (as for the bridges
at Stella Olsen Park), the thickness of the structure Boardwalk at Wetland
below the walkway will interfere with stream flows

and may cause flood flows to rise above the channel banks, flooding the pathway near the bridge.
This type of construction also requires excavation and building of abutments within the incised
channel, which will trigger greater environmental regulation than if the abutments are built back
from the banks.

Boardwalk Structures

Trail boardwalks can be constructed of a variety of materials, the most common being timber
and/or timbet-plastic composites, and less commonly by concrete and/or steel. The main factors
driving the frequent use of timber are its low initial cost, the perception that it is more suitable
to natural environments, and the comparative simplicity of timber construction in sensitive
environments, given its light weight and ease of fabrication. The light weight of timber makes
it particularly suitable for use in boardwalks by reducing the load demands on the supporting
foundations, since boardwalks are typically used to raise a path above lowland topography with
soft soil conditions. The disadvantage of using timber is that it is susceptible to deterioration
from exposure to the environment, even when pressure treated. Smaller wooden members
tend to need replacement sooner than larger timbers - sometimes in as little as five to ten years.
Current practice is to avoid using treated timbers where users are likely to have skin contact
with the timbers because of concerns that the preservatives in the timbers may leach out into
the surrounding environment. A significant disadvantage of timber used for boardwalk decks
is that timbers may be slippery in wet or merely damp conditions. This can be mitigated by the
application of slip-resistant mats or adhesive sheets, but these slip-resistant surfaces require
ongoing maintenance and replacement.

Boardwalks made of steel have perhaps only one disadvantage when compared with a timber
structure: they cost more. Their significant advantages are that they can have a longer service
life with lower maintenance and, with proper finishing, little weathering. To make use of the
advantages of each material at an intermediate overall cost, it is also possible to have hybrid
configurations, such as using timber for the main structural members and foundation caps, steel
for the railings, and concrete for deck panels.
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Boardwalk

The design of railings for boardwalks
intended for multiple uses should

take into consideration the functional
and safety needs of each of the
different categories of users and the
design requirements for the railings
themselves. For example, it is desirable
to maintain large openings in the
railings to reduce the amount of debris
buildup (and the need for later removal)
and to allow as much flow-through

as possible where the boardwalk
alignment makes it likely to restrict
flows. However, current building
codes specity a 4-inch sphere must

not pass through the lower portion

of a guardrail. State transportation
departments (including ODOT and
WSDOT) will sometimes allow a
larger spacing of pedestrian railing

elements. ODOT specifies the use of a 6-inch sphere in the lower portion of the railing. In any
case, meeting code requirements can conflict with functional concerns. In another example,

the height of railings needed for bicycle safety are higher than needed for pedestrian use alone,
they block some of the view of pedestrians, and they aren’t at a comfortable height for users on
foot to lean on or look over. For this it may be possible to have a smaller upper rail for bicycle

safety, and a lower rail suitable for pedestrians.
Careful attention to all aspects of the design
is essential to achieve the best outcome for all
users.

To be consistent with Metro’s width guidelines
for regional trail facilities, the boardwalk
should have a clear width of 16-feet, meeting
the 12-foot trail width standard plus a

shy distance of 2-feet on each side. Trail
width standards allow for a minimum 10-

foot dimension for brief lengths or pinch
points where the trail is constrained by site
obstructions. This provision may also apply to
boardwalks in some unavoidable cases.

RETAINING WALL

2'-0" 120" A.C.
SHOULDER PAVING

SHOULDER

Trail at Slope with Retaining Walls
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There are several different types of deck support structure designs that can be utilized depending
on terrain or how limited disturbance of existing conditions needs to be. For instance, posts can
be anchored with conventional concrete footings, or with less disruptive footing mechanisms
such as helical piers or pin footings that require no excavation or fill. The number of posts that
need to be installed can be reduced nearly in half using tee frames or cantilevered supports.
Structures which reduce cost by decreasing the number of posts will likely require larger
structural members, offsetting cost savings. These kinds of trade-offs will need to be carefully
studied and cost-benefit analyses performed during trail detailed design in order to determine the
most suitable solution for each site condition.

Paved Surface or Boardwalk?

Site characteristics of the Cedar Creek Greenway make it impossible to avoid constructing
some portions of the trail, and perhaps a large portion, within wetland areas. Within wetlands,
the decision on whether to construct the trail using either boardwalks or paved surfaces will
be determined primarily by three considerations: impacts to soil hydrology; access control to
sensitive areas; and costs associated with permitting, construction, and maintenance.

Fill material required by paved surfaces can disrupt subsurface drainage patterns and affect
existing soil hydrology. These disruptions can have implications for plant communities and hence
wildlife habitat issues which will need to be studied during the trail planning process. Boardwalks
generally minimize these concerns. Likewise, increased human presence in sensitive areas can
have adverse impacts to wildlife if users leave the trail. Boardwalks discourage users from leaving
the trail more effectively than an at-grade paved trail. One option to address this concern may be
to construct railings on both sides of a paved trail; a mid-level-cost compromise that may control
access without incurring the high cost of a boardwalk structure.

In addition to soil hydrology and access control, the cost of trail design, permitting,
construction, and maintenance will play a large role in decisions on trail type. Hardscape surfaces
that are typically well suited to regional trail construction include asphalt, concrete, soil cement
(under certain conditions), and various types of pervious pavement. (See Trail Features. The
relative costs of various paved surfaces are also discussed in this section). Boardwalks are
typically up to four times more expensive to construct than an at-grade asphalt surface. However,
opportunity costs also need to be considered. Though more expensive to construct and maintain,
boardwalks potentially offer a better return on the dollar by keeping the trail system open for use
almost year-round — often a lost opportunity with at-grade paved trails within creek corridors.

Other costs to consider deal with jurisdictional environmental permitting. Wetland impact
mitigation (regulated by DSL) will incur an in-lieu fee based on the total area of disturbance.
Whether the trail is boardwalk or paved, permitting costs will be approximately three dollars per
square foot of impact. (For impacts to the vegetated corridors on either side of wetland areas,
CWS requires mitigation planting. Total costs for documentation and mitigation construction are
also about three dollars per square foot of impact).

Constructing trails with porous pavements may save on documentation and permitting (soft
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costs) up front. Materials costs of porous pavements are on average 15-25% more than
conventional pavements, which may partially or wholly negate soft cost savings. Also, to derive
the benefit of porous pavements, ongoing maintenance is required to keep the materials free-
draining and these costs should be factored in to the total cost of trail construction.

Flood Plain Considerations

Where the trail alignment crosses through the flood plain, much of the trail will be elevated

and will occasionally cross the creek channel. The selection of construction methods will

need to consider how the water surface elevations vary along Cedar Creek. The proposed path
alignments for Option A are located within the 100-year flood plain for much of the alighment,
with Option B alignments tending to be outside the flood plain. Appendix V shows the Option
A estimated flooding depths for flow events having 2-, 5-, 10-, 25- and 100-year return periods.
Flow events having shorter return periods will still cause the water to overflow the banks and to
generally extend towards the wetland delineation boundaries shown.

The elevation differences between the 10-year and 100-year flows vary for different portions

of the trail alignment. For the location south of SW Edy Road, the predicted flooding depths
for 10-year and 100-year flow events are within approximately 0.8 foot of each other. There is a
larger difference of approximately 1.5 feet for the trail section between SW Edy Road and OR-
99W and even greater differences between OR-99W and Washington Street.

Construction of trail and bridge facilities within the floodway may impact surface water levels

if these structures impede flow within the trail corridor. The proposed design should minimize
blockage of flows within the flood plain and should recognize the potential for debris to
accumulate on the upstream face of bridge sections. Future studies may need to include a Letter
of Map Revision (LOMR) for this channel section to update the previous FEMA floodplain
studies (Pacific Water Resources 2005). The current hydraulic modeling for the FEMA flood
plain study recognizes some portions of the flood plain will have very dense vegetation and will
severely restrict flows. Those portions of the flood plain will have very low velocities and will
contribute very little to the total flow through the alignment during flood events. Located within
a wetland, the channels are also expected to have relatively low velocities on the order of 2 to 3
feet per second.

Trail Features
Surface

To control both construction and long-term maintenance costs, the Cedar Creek Trail will likely
have an asphalt concrete surface except in areas where impacts to environmental resources
necessitate other alternatives, such as boardwalk structures. Other hardscape surfaces that are
suited to regional trail construction include concrete, soil cement (under certain conditions),
and various types of pervious pavement. The advantages of concrete include a high level of
durability and slip resistance (with the proper finish). However, the installation cost of concrete

Cedar Creek Trail Feasibility Study



Cedar Creek Trail Plan

can be 20-30% more than asphalt. In
addition, areas of the path underlain
with aggressive tree roots can be prone
to more severe damage to concrete
than asphalt. Soil cement, a mixture

of Portland cement and native soil,

can be installed at a third of the cost
of concrete, and is durable if the edge
conditions are well stabilized. For the
best result, soil material should be fairly
consistent, and soils with a high organic
content, or with softer subsoils, are not
well suited for soil cement.

Pervious pavement can be made from
many materials including porous
asphalt, concrete, and specially designed
unit pavers. Previous pavements have
A the advantage of keeping stormwater
Paved Surface ' o ' runoff to a minimum, and are therefore

easier to permit in some cases. The cost
of porous asphalt is about 10-15% higher than standard asphalt, and porous concrete is 25-30%
more costly than regular concrete. Unit pavers can be as much as four times more expensive than
conventional impervious surfaces. All pervious pavements require a high level of maintenance to
keep the surface free-draining, particularly in environments where significant silt and debris are
likely to accumulate on the surface.

Decisions pertaining to emergency vehicle access will need to be made early in the trail design
process to help determine surface load bearing requirements on some, or all, segments of the
trail network.

It is assumed that the trail will be built to 2 minimum of 12-feet in width, with a 2-foot wide
gravel shoulder on each side. These dimensions are in conformance with Metro guidelines

for a regional multi-use trail and are therefore necessary for the trail project to be eligible for
potential funding through Metro. Metro guidelines do allow for a reduced width of 10 feet for
limited lengths or “pinch points” where existing site obstructions cannot be avoided. Typically,
paved trails include a 4 to 6” deep crushed rock bedding or base course that is mechanically
compacted to support the weight of the heaviest anticipated loads. The surface of the base
course is usually set just above the surrounding grade. Once the base course is in place, a 2” to 37
layer of asphalt is overlaid and compacted on the base course and is formed to meet trail width
specifications. The asphalt surface is centered in the base course so the outside edges of the base
course become the gravel shoulders on either side of the trail. The trail is built with a 2 percent
cross slope, directed away from waterways or other resources where applicable, that allows for
surface drainage and avoids puddles. Depending on the approved trail alignment, terrain may
require retaining structures be built, or boardwalks be constructed. This study provides cost

data for various construction methods so trail planners understand the cost implications of trail
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alignment alternatives.

Amenities

REMOVABLE

Trail planning and construction needs BOLLARD

to consider inclusion of amenities

or furnishings to accommodate and
enhance the user experience and
provide for safety and introduce
opportunities for learning, The types :
of trail amenities selected or specified zol' 12" WIDE 20"

is different for every trail project SHOAURLDER PATHWAY SHOULDER
because the amenities should respond

to site-specific needs and opportunities.

Informational and cautionary signage,

benches, access control bollards, handrails, interpretive displays, lighting, security cameras,

and other amenities need to be considered and incorporated where appropriate. Because of
project specific conditions such as diversity of terrain, stream crossings, and a variety of road
crossings, these project amenities are particularly applicable for the Cedar Creek Trail because the
ultimate build-out will need to include most or all of these features. A selection of potential trail
amenities is included in Appendix II.

DIRECTIONAL /
f 3 K WARNING SIGNS

MILE MARKERS

Trail Entry

Educational Opportunities and Partnerships

Integral to developing a plan for trail amenities is to consider opportunities for trail users

to learn about the surroundings. The Sherwood School District has expressed interest in
forming partnerships with the City and other stakeholders to work toward developing an
interpretive program for the Cedar Creck Greenway that would expand on the School District’s
environmental studies program. Such an interpretive program could help raise the awareness of
trail users on topics such as sensitive ecologies, conservation, and environmental stewardship.
The interpretive program can include plant identifiers, colorful displays depicting native

flora/ fauna/ habitat, bird blinds, or stations keyed to printed handouts with more in-depth
descriptions of unusual site characteristics.

Opportunities abound for involving other organizations in the development and maintenance
of the trail beyond just participating in trail planning. Interest groups such as trail users groups,
scouting organizations, church groups, neighboring homeowners associations, resource-related
groups such as the Raindrops to Refuge group and the Friends of the Tualatin River Wildlife
Refuge could be involved in trail side planting activities, basic construction activities such as
kiosk construction or bench installation, and trail maintenance such as litter pick-up. Land
owners who dedicate land or easements for trail development can be thanked through the
installation of trailside plaques or simply through recognition at City Council meetings, trail
dedication ceremonies, or newspaper articles. Involving citizens and groups in the planning,
development, and maintenance of the trail helps develop long-term trail advocates. Recognizing
their contributions is very important.
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Stakeholders Reconnaissance

Public involvement activities to support the development of the Cedar Creek Trail Feasibility
Study were jointly carried out by the consultant team and the City of Sherwood, collectively
referred to as the Project Management Team.

The goal of the public involvement strategy was to produce a Trail Feasibility Study that
addressed community issues and concerns and met City, Metro, and State requirements.

The objectives of the public involvement plan included:

e Providing on-going opportunities for community members and stakeholders to
participate in the development of the plan.

e Hstablishing and maintaining productive partnerships with individuals and organizations
affected by the plan.
Providing timely and complete information to the public and the media.
Promoting early involvement by public stakeholders and agencies in identifying issues and
opportunities, weighing trade-offs, and identifying a trail plan that can be implemented.

e Maintaining a record of public input and ensuring that input is considered during the
planning process.

Key stakeholders in the Cedar Creek Trail Feasibility Study process fell into three categories:
neighborhood, advocacy, and institutional partners. Each of the groups identified below

were invited to be an active member (M) of the stakeholder group, or were involved as an
informational (I) partner. Information partners were included in mailings, could attend all public
meetings, and were asked to provide additional input through stakeholder interviews.

Stakeholders for the project included:
e Neighborhood and homeowner associations within the study area. (I)
e Advocacy groups with an interest in planning, transportation, environmental issues, or
land development:

* The Raindrops to Refuge group (M)
* Friends of the Tualatin Refuge —or The Tualatin River Wildlife Refuge. (M)
¢ Tualatin River Keepers (I)
* A Bike, Pedestrian, or Trail Advocacy Group, (M)

e Institutional partners:
e Metro (M)
¢ Oregon Department of Transportation Planning (M)
* The Sherwood School District (M)
*  Clean Water Services (M)
* YMCA (M)
* Tualatin Valley Fire and Rescue: (I)
*  Sherwood Police Department (1)
*  Oregon Division of State Lands (I)
¢ Oregon Department of Environmental Quality (I)
¢ Washington County (I)
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The planning work involved the following committees:
e (itizens Advisory Committee (CAC) — An advisory committee of community
representatives initially comprised of members of the Parks Board that provided on-
going input and advice to the Project Team.

e Stakeholder Working Group (SWG) — This group was selected by the project team from
the stakeholder list.

e Technical Advisory Committee (TAC) — An advisory committee comprised of the City
of Sherwood project manager (PM), Community Services Director, the City Engineer
and the City Manager. This committee was charged with providing on-going input and
guidance to the project team about technical aspects of the feasibility study.

Final decisions about the Cedar Creek Trail Feasibility Study were made by the technical advisory
committee (TAC). The project management team made day-to-day project management and

work plan decisions.

All meetings of the CAC and SWG were open to the public. Public comment was taken at all
CAC meetings.

One open house public meeting was held during the development of the trail feasibility plan.
This community meeting was an opportunity for community members to learn about the project

and provide input.

Meeting minutes of the stakeholder meetings and the open house are included as Appendix III.
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Next Steps

From the various studies summarized in this report, it has been established that construction of
the Cedar Creek Trail is consistent with regional trail planning objectives, and is readily feasible
from the standpoint of environmental permitting effort and general constructability. The next
step in moving the trail project forward is to secure funding; first for master planning, then for
detailed design and permitting, and finally for construction. Trail master planning should result
in a preferred alignment option based on thorough field investigations, property agreements,
and input from a public involvement process including meetings with stakeholders. Once an
alignment has been identified and approved by the Parks Board, construction drawings can be
developed and processed through the various regulatory agencies for permitting, and through
the City in accordance with the design review process. After permits have been obtained,
construction documents can be made available for public bidding, and construction can
commence once contracts are in place. But before any of this can begin, funding must be in
place.

There are many potential funding sources for projects of this nature. These are listed in the
Funding Sources section of this report. Prior to applying for grant funding, decisions concerning
resource commitment will need to be made, both in regard to short-term funding and long-term
maintenance. For a project of this size and scope, attempting to finance and build everything at
once may be cost prohibitive. The recommended approach is to divide the project into smaller
projects, or phases, that can be implemented over time as funds become available. This chapter
will discuss project phasing and other issues that need to be resolved before seeking funds for
trail master planning and detailed design efforts.

Project Phasing

The 1.5-mile length of the Cedar Creck Trail can be logically broken into project phases by using
street crossings as the phase limits. Using this approach, three phases can be established:

e between SW Washington Street and Highway 99W, including Highway 99W crossing

e between Highway 99W and SW Edy Road, including SW Edy Road crossing

e between SW Edy Road and SW Roy Rogers Road (See figure 1.0).

Through discussions with the City and other stakeholders, the preferred sequence for phasing
the project is to begin with the southern segment which is nearest the downtown core and Stella
Olsen Park, thus making the trail between SW Washington Street and Highway 99W Phase 1
(Trail Segment 1). Phase II (Trail Segment 2) would then proceed from the northern terminus of
Segment 1, and Phase III (Segment 3) would proceed from the northern terminus of Segment 2.

The design scope and construction budget of each phase will need to take into account the
respective street crossings that bracket the trail segment. Trail planners must avoid providing

a trail that ends in close proximity to a busy street without providing a safe means of crossing
it. Crossing designs at Highway 99W, SW Edy Road, and SW Roy Rogers Road all need careful
planning and will need to consider factors such as roadway design speeds, sight-distance
characteristics, accident history, traffic volumes, and adjacent uses. These considerations take on

City of Sherwood

35



Design and Implementation

greater significance when the trail crossing occurs at a major thoroughfare, as is the case with
Phase I of the project since it terminates at Highway 99W. Because of the complex planning
effort and high cost of the Highway 99W crossing, some thought should be given to establishing
this work as a stand-alone phase of trail system development. Moreover, it can be argued that
this crossing must have the highest priority of all phases, since building any segment of the

trail without addressing the need for expediently crossing the highway may create a hazardous
condition where none currently exists.

Due to the growth of residential areas north of Highway 99W, the at-grade pedestrian crossing
for Highway 99W proposed at the SW Meinecke Road intersection will need to be improved
whether associated with the trail project or not. From the perspective of complexity and cost,
the at-grade trail crossing option for Highway 99W is the most readily achievable. In addition,
this crossing option has the potential to meet the needs of both an intersection upgrade and a
regional trail connection. On the other hand, this crossing solution may not satisfactorily address
the objectives of increasing pedestrian safety, reducing barriers between the north and south
sides of the city, enhancing community connectivity, and providing a convenient alternative to
motorized travel — functions that a bridge or tunnel will fulfill more effectively than a crossing at
SW Meinecke Rd.

Cost Estimate

Estimating construction costs for the Cedar Creek Trail will be an iterative process because each
possible trail alignment alternative will have a different set of variables that have direct impacts
on construction costs. A preliminary review of environmental permitting costs, on the other
hand, indicates these costs will be nearly the same per lineal foot of constructed trail whether
the trail is built through wetlands (on fill or on a boardwalk) or through Clean Water Services
vegetated corridors. Environmental permitting is discussed in more detail in the Permitting
section of this report.

Table 1 shows typical planning level costs for trail construction. These costs will vary depending
on site conditions. The information in Table 1 will allow designers at the Master Plan level to mix
and match the length of trail in each condition in order to arrive at a budget-level estimate for an
alignment alternative.

Cost estimates will need to include the cost of constructing trail branch connections to
surrounding neighborhoods, and street crossings at Highway 99W in Phase I, SW Edy Road in
Phase II, and possibly SW Roy Rogers Road in Phase 111, depending on the scope. Discussion of
the options and related costs of crossing Highway 99W is included in the Trail System Planning
chapter. For this study, an estimate of costs was completed the two alignment options A and B.
A summary of preliminary construction costs for Phase I of the Cedar Creek Trail is included in
Tables 2 and 3.
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Table 1. Typical Trail Construction Costs (Planning Level)

Feature Description Cost Unit
Asphalt Main Trail, 12" wide/2' shoulders, normal conditions, 2' shoulders $80 LF
Asphalt Main Trail, 12" wide/2' shoulders, slope conditions, up to 4' cut/fill $100 LF
Asphalt Connector Trail, 10" wide/1' shoulders, normal conditions $50 LF
Asphalt Connector Trail, 10" wide/1' shoulders, sloped conditions, up to 4' cut/fill $70 LF
Boardwalk, 14' wide w/2' shy distances, wood decking $200 LF
Boardwalk, 12" wide w/1' shy distances, wood decking $170 LF
Retaining Walls (MSE), 2 to 6 feet $35 SF
Pedestrian Bridge, prefab., 40 foot length $50,000 EA
Kiosks - Map or informational $5,000 EA
Trail Signage - directional $3,000 EA
Crosswalk, Std striped, ramps, signs $7,500 EA
Crosswalk, Enhanced, signs, flashing lights $25,000 EA
Highway 99W Bridge $3,000,000 ALLOW
Highway 99W Tunnel $1,500,000 ALLOW
Highway 99W Meinecke Improvements $150,000 ALLOW

Note: These costs due not include soft costs such as preliminary engineering, permitting, construction engineering,
or property acquistion.
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Table 2. Estimated Trail Construction Costs
Option A - Summary

$1,298,000

$1,347,000

TUNNEL -0r- BRIDGE
$2,723,000 $5,258,000
‘ $431,000 \ ' __ e T
‘ $1,491,000 \ . SEGMENT 1
Yz, NN
e
[ vtomcost ] S

W/TUNNEL . W/BRIDGE
$7,290,000 $9,825,000

Notes
1. These estimates do not include trail easement or right-of-way acquisistion costs.

2. Cost estimate details are contained in Appendix IV.
3. Estimated Costs include: 30% Contingency, 12% design engineering, and 15% constr. Eng.
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Table 3. Estimated Trail Construction Costs
Option B - Summary

$1,147,000

$770,000

TUNNEL BRIDGE
$2,723,000 $5,258,000

$431,000

$993,000

W/TUNNEL . W/BRIDGE
$6,064,000 $8,599,000

Notes

1. These estimates do not include trail easement or right-of-way acquisistion costs.

2. Cost estimate details are contained in Appendix IV.

3. Estimated Costs include: 30% Contingency, 12% design engineering, and 15% constr. Eng.
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Potential Funding Sources

The Table 4 summarizes many of the available source of funding that may be available for
completion of segments of the trail. State and federal funding typically requires trail elements to

be ADA accessible.
Table 4: Funding Programs
Program Description R Ma.tchlng Funding
equirements Cycle

Metropolitan Federally funding of transportation | Regional Flexible Funds 2-years
Transportation investments scheduled for the
Improvement Portland metropolitan region.
Plan (MTIP) Projects may receive funds over

the course of several years for

different phases of development:

project definition and development,

final design and engineering, right-

of-way, and construction.
Oregon Parks National Grants administered by Funding requires 20% Annual
Department: the OPD. Primarily for recreational | match of project total costs.
Recreational trail projects, rather than utilitarian Matches can include:
Trails Grants transportation based projects. cash, force account labor,
(RTP) volunteer labor, donated

materials, donated
equipment, and federal,
state, and local grants; or
any combination thereof.

Oregon Parks Provide matching grants to state LWCF provides up to 50 Annual
Department: and local governments for acquiring | percent project funding.
Land and Water | and developing public outdoor Eligible matches include
Conservation recreation areas and facilities local budged funds,
Fund (LWCF) donated funds, and
Grants the value of property,

equipment, materials, and/

or labor.

Land previously acquired
and work completed prior
to project approval cannot
be used as a match. Pre-
agreement design and
engineering costs may

be eligible, but all other
projects costs and match
must occur within the
project period.
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P . Matching Funding
rogram Description R .
equirements Cycle
Transportation These funds are administered Participation requires As funds are
Enhancement by ODOT. The Transportation matching funds from available. For
Projects Enhancement program provides the project sponsor, at a fiscal years
federal highway funds for projects minimum of 10.27% 2008-2011
that strengthen the cultural, the Program
aesthetic, or environmental value will have $6.5
of our transportation system. These million per year
activities fall into four main groups, for competitive
including “Pedestrian and Bicycle selection, and
Projects” $2 million per
year for the TE
Discretionary
Account.
Oregon Bike The Pedestrian and Bicycle Grant 5% of total project costs Approximately
and Ped Grants | Program is a competitive grant $5 million
program that provides to Oregon dollars every
cities, counties and ODOT regional two years
and district offices for design
and construction of pedestrian
and bicycle facilities. Proposed
facilities must be within public
rights-of-way. Grants are awarded
by the Oregon Bicycle and
Pedestrian Advisory Committee.
Local or Funds can be used for right-of-way | None As approved.
regional bond acquisition, engineering, and trail
measures construction
approved by
voters
Local LIDs are typical created by property | None As approved.
Improvement owners to initiate a tax to fund
Districts (LIDs) identified projects
Oregon Lottery Lottery funds allocated for parks & | Varies. 2-years
Funds salmon restoration projects go to
the Natural Resource Fund, and
are distributed to programs and
agencies such as the Governor’s
Watershed Enhancement Board,
Fish & Wildlife, Parks & Recreation,
Agriculture, Forestry, and DEQ.
Systems One time fees charged to new None SDC funds
Development development to help pay a portion are available
Charges (SDCs) | of costs associated with capital as they are

improvements required for growth.

accumulated.
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Permitting

The purpose of this section of the report is to review resource agency permitting requirements
associated with construction of the proposed trail in the Cedar Creek stream corridor in
Sherwood.

State and Federal Agencies

Cedar Creek and its associated wetlands are subject to the jurisdiction of both the Oregon
Department of State Lands (DSL) and the U.S. Army Corps of Engineers (USACE). Large
areas within the proposed trail corridor meet the wetland jurisdictional criteria of both these
agencies. Disturbance to these resources as a result of trail construction will require permits
from each of these agencies. Permit requirements will include plans for mitigating resource
impacts.

Formal studies will need to be conducted for wetlands and stream areas impacted by trail plans.
Findings of these studies will need to be submitted for agency concurrence to support wetland
fill permit applications.

Stream impacts for any disturbance area below the creek’s ordinary high water mark (OHWM)
would come under the more detailed process for Endangered Species Act (ESA) compliance
due to the presence of listed steelhead in Cedar Creek. Disturbances would include fill below
OHWM and, most likely, placement of retaining wall or boardwalk footings in and along the
creek, due to the high flows extending outside of the stream banks during periodic storm
events. The ESA permitting process for this work will start with an agency consultation with
National Marine Fisheries Service (NMES) to determine what level of biological assessment
will be required. NMFS will review the nature of the disturbance, the anticipated duration of
the disturbance, alternative designs, and mitigation of unavoidable impacts to the stream and
wetland. After consultation with NMFS, one of two processes will be completed: (1) a basic
abbreviated Biological Assessment (BA) outlining project impacts and mitigation or (2) a more
detailed Biological Opinion (BO) with formal agency consultation. The abbreviated BA is
typically a six-month process. The BO process is a typically a one year process.

A National Environmental Policy Act (NEPA) Environmental Assessment (EA) would not
likely be required for the trail portions of the project. The crossing at Highway 99W may come
under NEPA regulation, depending on the funding sources (i.e. Federal), and the impacts of the
crossing to the environment.

Local Jurisdictions
Vegetated corridors adjacent to Cedar Creek and its associated wetlands are subject to regulation

by Clean Water Services (CWS). The required vegetated corridor width within the majority of
the project area is 50 feet.
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A detailed assessment of vegetated corridors within the project area will be required to obtain
CWS authorization for trail construction. CWS will require that any encroachment into
vegetated corridors be addressed through mitigation, and will require enhancement of corridors
in the project area determined by the assessment to be in a “degraded” condition.

Construction of the trail project will result in disturbance to protected resources that require
mitigation. Resource enhancement within the project area will likely be a key component in any
project mitigation plan. An evaluation of the resource enhancement potential was conducted for
all stream, wetland and vegetated corridor resources to determine the feasibility of providing on-
site mitigation for resource impacts (See Appendix I).

Mitigation to address impacts to wetlands could include enhancement of existing low quality
wetland areas. Other wetland mitigation options include restoration of historic wetland or
creation of wetland in an area of upland.

Wetland impacts could be reduced by using a boardwalk trail alternative. Impacts under this
alternative could be limited to the boardwalk footings, depending on the height of the structure.
Low value wetlands adjacent to the boardwalk could be enhanced by planting dense wetland
shrub and tree species.

Mitigation for impacts to the vegetated corridors could be achieved by enhancing upland areas

in or near the project area determined to be in “degraded” or “marginal” condition. This
enhancement could include some combination of invasive species removal, native shrub and tree
planting and, in some cases, supplementing existing native herbaceous cover with plantings.

CWS has an existing enhancement program as part of its NPDES permit to offset high water
temperature in the Tualatin River by providing shade planting in the service district. The funding
for this is strictly for water quality enhancement through Oregon DEQ and US EPA. No
opportunity for partnerships on the existing enhancement program is feasible due to funding
restrictions. However, Sherwood could coordinate with CWS to identify enhancement areas
separate from the NPDES enhancement areas. CWS would welcome more enhancement along
Cedar Creek, but the funding/installation of the enhancement to offset the trail impacts would
be the responsibility of Sherwood. CWS is currently waiting to see what Sherwood will do in

the Cedar Creek basin before they start additional enhancement projects. There is plenty of
enhancement area available to the City to offset trail impacts.

For a more thorough discussion of topics related to the presence of protect natural resources in
the project area, please refer to Appendix I).

Other Permits
Construction of the trail project near Oregon Highway 99W will require coordination and

permitting from the Oregon Department of Transportation (ODOT). Early coordination for
the crossing improvements at the highway is strongly advised.
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Trail Security and Liability

New public trail projects often raise questions about trail security and liability. This is particularly
true of trails that traverse private property within public access easements. Occasionally there

is a perception that trails may bring additional crime to an area. While this is a valid concern, it
can often be addressed through proper trail design. There are numerous national studies (e.g.,
Rail-Trails and Safe Communities, Burke-Gilman Trail’s Effect on Property Values and Crime)
that indicate that trail projects have positive effects on adjacent neighborhoods. In fact, the rate
of crime on suburban trails is usually lower than the national statistics for suburban crime on
nearby streets and in homes (Rail-Trails and Safe Communities, 1998). In other words, less crime
is generally committed in trails and parks than in the neighborhoods they serve. Obviously,

any crime committed is undesirable, regardless of location, but there is no evidence that trails
introduce above average crime levels.

A well-used trail is usually the best deterrent to crime. Crimes are less likely to be committed if
there is a high risk of being seen. In stakeholder interviews, the Sherwood Police Department
and the Tualatin Valley Fire and Rescue District have recommended that trail access points from
road connections be as accessible for their vehicles, as practical. Additional recommendations
to maximize trail security are: 1) eliminate overgrown vegetation immediately adjacent to the
trail; 2) provide security lighting at trail heads; 3) place emergency phones at call-boxes at
strategic locations; 4) keep the trail corridor clean and well-maintained to encourage community
ownership; and 5) encourage community litter and safety patrols along the trail. Other
security-related recommendations are for the police department to be equipped with bicycles,
motorcycles, or all terrain vehicles for emergency response and patrolling trails; constructing
trails with pavement sections suitable for emergency vehicles; and providing water supply stand
pipes along the trail or at access points, as practical.

The issue of trail liability is discussed in detail in the report Rail-Trails and Liability: A Primer on
Trail-related Liability Issues & Risk Management Techniques (Rails-to-Trails Conservancy, 2000).
Again, proper design of the trail and its amenities will limit the risk of injury or harm to the trail
user. The trail manager, in this case the City of Sherwood, carries liability insurance as a last line
of defense against claims of injury by users of the trail.

Most states, including Oregon, also have laws that limit public and private landowner liability
when providing access to lands for recreational use. These Recreational Use Statutes (RUS) have
been established to encourage recreational access to lands while limiting exposure to liability and
tort claims. The Recreational Use Statute for Oregon is contained in Oregon Revised Statutes
(ORS) Chapter 105 - Public Use of Lands. Section 105.682 of the ORS specifically states “an
owner of land is not liable in contract or tort for any personal injury, death, or property damage
that arises out of the use of the land for recreational purposes.” Recreational Purposes is
defined in the ORS to include hiking, nature study, outdoor educational activities, and viewing or
enjoying scenic sites, and volunteering for any public purpose project.

It should be noted that this report is not intended to provide legal advice. Advice of counsel is
recommended for specific questions regarding City of Sherwood and property owner liabilities.

Cedar Creek Trail Feasibility Study



Additional Issues

Trail Maintenance Requirements

Both labor and funding resources required for maintenance of the Cedar Creek Trail may be
higher than trails built in less environmentally dynamic conditions. Portions of the trail will need
to be built in flood plains, forested/shaded areas, and sloping areas possibly requiring retaining
structures and/or railings. In addition, crossing Highway 99W by either bridge or tunnel will
introduce a separate set of maintenance requirements not always associated with trail projects.

Following is a summary of typical trail maintenance tasks and the anticipated frequency required
for each task. Since materials, finishes, infrastructure, and various amenities associated with
bridge or tunnel structures are not known at the time of this report, maintenance tasks are
limited to trail facilities only. Inspection of trail facilities will be required annually or semi-
annually to establish the need for conducting each task.

Task Schedule

Clean pavement/boardwalk Spring, biweekly in fall
Repair/replace trail amenities, furnishings As required based on inspections
Remove flood debris Late winter, late spring

Repair damage, natural causes or vandalism Prioritize based on inspections
Replace/repair signs 2-3 years

Seal/trepair asphalt pavement 4-12 years

Trim/clear vegetation at trail edge Early summer, late fall
Remove/dispose trash Weekly May-Sept., then bimonthly
Replace crosswalk markings 1-3 years

Clear drainage ditches, culverts As required based on inspections
Maintain animal waste bag dispensers/receptacles Biweekly

This list includes tasks that occur frequently and does not include major repair or replacement of
trail materials that may be required after 15-20 years.

The costs associated with maintenance of the Cedar Creek Trail project can vary widely
depending on weather events (especially severe flooding), amount of use, incidents of vandalism,
wildlife and insect activity, decisions about construction materials (for example, conventional
asphalt or porous paving), and the actual frequency (versus estimated frequency) that a task is
deemed necessary. That being said, an average level of maintenance can be assumed based on the
maintenance history of similar projects and used as a starting point for estimating annual budget-
level maintenance costs:

Task Estimated Ave. Annual Cost*
Clean pavement/boardwalk $2,000

Repair/replace trail amenities, furnishings $1,5007%*

Remove flood debris $5,000

Repair damage, natural causes or vandalism $4,000

Replace/repair signs $1,000

Seal/repair asphalt pavement $1,000

City of Sherwood

45



46

Additional Issues

Trim/clear vegetation at trail edge
Remove/dispose trash

Replace crosswalk markings

Clear drainage ditches, culverts

Maintain animal waste bag dispensers/receptacles

Total

* Per City of Sherwood Operations Supervisor estimate

Fok Per Otak estimate

Cedar Creek Trail Feasibility Study

$4,000

$2,000

$1,500

$3,000%*

Included in trash disposal above

$25,000
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- Highway 99 Crossing: Construction of the southern segment may not be
advisable without a crossing in place (preferably tunnel or bridge).

- Wetland Impacts: Construction in wetland is unavoidable. Ways to reduce
impacts and mitigation costs need to be explored.

- Vegetated Corridor Impacts: Construction in CWS Vegetated Corridor may be
unavoidable. On-site locations for mitigation will need to be discussed with
regulatory agencies.

- Flooding: Construction in the Cedar Creek flood plain is unavoidable. Periodic
intensive maintenance needs to be anticipated due to water damage and debris
damage/removal.

- Community Connectivity: Construction of branch trails to adjacent TREER MR
neighborhoods will require extensive slope transition structures or switchbacks. == "'. w
A significant percentage of construction costs may be required for this important \ ..
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- Highway 99 Crossing: Construction of the southern segment may not be
advisable without a crossing in place (preferably tunnel or bridge).

- Wetland Impacts: Construction in wetland is unavoidable. Ways to reduce
impacts and mitigation costs need to be explored.

- Vegetated Corridor Impacts: Construction in CWS Vegetated Corridor may be
unavoidable. On-site locations for mitigation will need to be discussed with
regulatory agencies.

- Flooding: Construction in the Cedar Creek flood plain is unavoidable. Periodic
intensive maintenance needs to be anticipated due to water damage and debris
damage/removal.

- Community Connectivity: Construction of branch trails to adjacent TREER MR
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A significant percentage of construction costs may be required for this important \ ..
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Cedar Creek Trail Resource Inventory

INTRODUCTION

The City of Sherwood is conducting initial planning for an urban trail system in the
Cedar Creek drainage corridor. The ultimate goal for the new Cedar Creek Trall
project is to construct a multi-use path to serve as a major north/south trail connector
between Stella Olsen Park and the Tualatin River Wildlife Refuge. The length of the
proposed trail system will be approximately 8,000 linear feet (1.5 miles).

This Resource Inventory Report provides the results of review of existing resource
information, on-site data collection and resource mapping. Wetlands, waterways
and their associated Vegetated Corridors were identified and mapped by ES&A staff.
Data collected in the field was used to assess the condition and extent of these
resources and assist the selection of trail alignment alternatives. A resource
inventory database was prepared from the on-site data collection.

The report also identifies unique resources in the stream corridor and discusses
potential resource enhancement opportunities that may be suitable as mitigation for
impacts due to trail construction.

The report contains the following appendices:

Appendix A: Figures

Appendix B: Resource Inventory Data
Appendix C: Wildlife and Plant Species List
Appendix D: Photographs

STUDY AREA

The Cedar Creek Trail study area includes the floodplain and riparian areas adjacent
to Cedar Creek from Stella Olsen Park northward to SW Roy Rogers Road (Figure
1). The study area was divided into three segments. Segment 1 extends north from
Stella Olsen Park to Highway 99W. Segment 2 extends north of Highway 99W to
SW Edy Road. Segment 3 extends from SW Edy Road north to SW Roy Rogers
Road. Maps for each Segment are provided in Appendix A.

Cedar Creek flows north through Stella Olsen Park through the length of the study
area, flowing through culverts at Highway 99W and at Edy Road. Cedar Creek
continues north of the study area to a confluence with Chicken Creek and the
Tualatin River just west of the Tualatin River National Wildlife Refuge.

The Cedar Creek floodplain is wide and flat with a minimal gradient, which creates a
meandering channel throughout the study area. The floodplain ranges from 170 to
425 feet wide. The break in topography between the floodplain and steep side
slopes defines the wetland boundary. The stream generally meanders through the
central portion of the floodplain, though in short reaches it flows directly adjacent to
the steep side slopes.

Environmental Science & Assessment, LLC Page 1
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In some areas the side slopes extend upward from the floodplain from 100 to 200
horizontal feet under a dense forested canopy. However, the majority of the
floodplain is bordered with narrow (less than 25 feet) vegetated corridors. While
mixed deciduous and coniferous forest is present in isolated sections, large areas of
upland habitat are dominated by non-native or invasive understory vegetation and
lack any tree canopy. The three study area segments are described in greater detall
in later sections of this report.

Land use surrounding the study area is predominantly residential. Access points
from adjacent development exist in each of the study area segments, though there
has been no trail development within the study area with the exception of a few
primitive paths that extend down into Segment 1 from surrounding parcels.

ASSESSMENT METHODOLOGY

ES&A reviewed the existing resource information for the study area and prepared a
data collection protocol based on this analysis. Data was obtained on wetland and
waterway resources and their associated vegetated corridors as defined by Clean
Water Services’ (CWS) Design and Construction Standards (CWS 2007).
Boundaries of wetlands or waterways were determined using methodology provided
by the US Army Corps of Engineers (USACE 1987).

Wetland data was collected at representative plots for all resources occurring in the
study area. The wetland plots included data on plant, soil and hydrology indicators
defining wetlands. Data collected for the adjacent vegetated corridor included plant
community composition, canopy closure, and density of invasive or non-native
species within each plant community stratum.

The condition of the wetlands was determined based on existing wetland
assessment methodologies, which were modified to provide a rapid assessment of
resources throughout the study area. This methodology is based on methods
developed by Cooke Scientific (Cooke 2000).

For each mapped wetland resource, a determination of low, medium or high was
made based on plant community complexity, hydrologic regime and level of
interspersion of wetland types. Wetland classifications follow the Cowardin system
(Cowardin 1979). The assessment of the vegetated corridor is based on CWS site
assessment procedures (CWS 2007).

ES&A wetland scientists conducted the data collection effort in December 11, 2008
and January 12, 23, 29 and February 5, 2009. Follow up data collection and
mapping was conducted May 29, 2009. ES&A wetland scientist Jack Dalton led the
field data collection and mapping. Wetland scientists Patrick Hendrix and Kim
Reavis, collected data and provided boundary mapping.
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MAPPING METHODOLOGY

ES&A mapped wetland boundaries and data plot locations using a global positioning
system (GPS). Boundary data were imported into a global imaging system (GIS)
and transferred onto a 2007 digital ortho-photo base map provided by the City of
Sherwood. Other study area features mapped included culvert locations, seeps,
stormwater outfalls and existing sewer manholes. The accuracy of the GPS data
from the field mapping is estimated as sub-meter.

The resource boundaries were determined by a combination of on-site data
collection and photo interpretation. The boundaries were plotted manually on the
aerial photo base and digitized as a GIS layer on the resource maps. The resource
maps were field-verified in May 2009.

EXISTING RESOURCE INFORMATION

A review of existing resource documentation was completed for the study area,
including existing assessment reports and maps for projects adjacent to the stream
corridor. The review included:

e City of Sherwood GIS 2007 digital ortho-photography (6 inch resolution)
e Metro Data Resource Aerial Photographs
e Google Mapping (2007)

e U.S. Geologic Survey Topographic Map: Sherwood, Oregon 7.5-minute
guadrangles (USGS 1981);

e U.S. Fish and Wildlife Service National Wetland Inventory (NWI) Map:
Sherwood, Oregon 7.5-minute quadrangles (USFWS 1985);

e Washington County Soil Survey, Natural Resources Conservation Service
(Green 1982);

e Washington County, Washington Comprehensive Hydric Soils List (NRCS
2006)

e City of Sherwood Local Wetlands Inventory (LWI), (DE&A, Inc. 1992)
e Stream Net — On-line Mapper

e OR- Map GIS Tax Lot Mapping System

e Metro Goal 5 Resource Inventory

e Natural Resource Assessment (CWS File No. 05-004590)

e Cedar Creek Bridge Wetland Delineation Report (ES&A 2007)

Environmental Science & Assessment, LLC Page 3
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EXISTING RESOURCE MAPPING

Landscape Setting/Topography

The Cedar Creek Trail study area is located in Sherwood, Oregon (Township 2
South, Range 1 West, Sections 30, 31 and 32). The northern limits of the study area
extend to within approximately 300 feet of the confluence of Cedar Creek and
Chicken Creek. The Tualatin River National Wildlife Refuge is located
approximately 2400 feet (0.45 miles) to the west. The southern end of the study
area is located northwest of old town Sherwood in Stella-Olsen Park (Figure 1).

Soils

The predominant soil type mapped for the stream corridor in Segment 1 is McBee
silty clay loam (Map Unit 30). The McBee series is described as moderately well
drained soils that formed in alluvium on flood plains. The soil is found at elevations
of 100 to 300 feet with slope of 0 to 3 percent. The McBee series is not classified as
a hydric (wetland) soil but does have hydric inclusions (Green 1982; NRCS 2006).

The predominant soil type mapped for Segments 2 and 3 is Wapato silty clay loam

(Map Unit 43). The Wapato series is described as poorly drained soils that formed

in recent alluvium on flood plains. The soil is found at elevations of 100 to 300 feet
with slope of 0 to 3 percent. The Wapato series is classified as a hydric soil (Green
1982; NRCS, 2006).

The side slopes along Cedar Creek drainage throughout all segments are mapped
as Xerochrepts and Haploxerolls, very steep (Map unit 46F) or Hillsboro loam, with
various slopes (Map Units 21B, 21C and 21D).

The Xerochrepts and Haploxerolls series occurs as steep to very steep escarpments
along small streams have cut deeply into the valley terraces and where terraces
meet bottomlands and floodplains. The soil survey describes the series as well-
drained, non-hydric soils formed in a mixture of silt, sand and material that has
moved downslope too variable to map. The series is found on slopes of 20 to 60
percent at elevations of 50 to 450 feet (Green 1982, NRCS 2006).

The Hillsboro series consists of well-drained soils form in mixed silt and loam on
terraces. This series is considered non-hydric, lacking any hydric inclusions. The
slopes for this soil unit range from 3 to 20 percent at elevations of 160 to 240 feet
(Green 1982; NRCS 2006).

LWI/NWI Mapping

The City of Sherwood LWI maps the main channel of Cedar Creek in two segments
(C-2 and C-3), which are linked hydrologically to secondary drainages entering the
main channel primarily from the west. The mapped wetlands for Cedar Creek
extend north and south of the study area (DEA 1992).
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The NWI identifies the main channel of Cedar Creek as a palustrine, forested,
broad-leaved deciduous, with saturated/semi-permanent/seasonal hydrology
(PFOL1Y) wetland. Associated wetland mapping includes palustrine scrub-shrub with
intermittently flooded, temporary hydrology (PSS1W), palustrine emergent with
saturated/semi-permanent/seasonal hydrology (PEM1Y). The small pond in
Segment 1 is mapped as palustrine open water with artificial, intermittently exposed,
temporary hydrology from excavation (POWKZx) (USFWS 1985).

Metro Goal 5 Resource Inventory

Metro Regional Government maps identify the Cedar Creek corridor within the study
area as Riparian Corridor/Wildlife Habitat Class 1, which recommends the highest
resource protection and restricted use for development (Metro 2006).

StreamNet/ODFW

The StreamNet on-line mapper indicates wintering and migration habitat for winter
steelhead exists in the Cedar Creek drainage from Chicken Creek upstream to Stella
Olsen Park (StreamNet 2009). Upper Willamette River steelhead are federally listed
as Threatened under the federal Endangered Species Act (ESA). The Oregon
Department of Fish and Wildlife (ODFW) indicated that steelhead, juvenile coho, and
cutthroat trout have been identified in downstream reaches of Cedar Creek from
autumn through early summer (ES&A 2007).

FINDINGS

Table 1 summarizes the acreage of wetland, CWS vegetated corridor and non-CWS
riparian corridor determined by the field study to be present within in the study area.
The mapped resources within each segment are provided on the resource
assessment mapping in Appendix A.

Table 1. Cedar Creek Trail Resource Summary

: Non-CWS Riparian Segment

Segment Wetland (ac) | CWS Corridor (ac) Corridor (ac) Total (ac)*
1 15.9 11.2 5.4 32.5
2 12.9 9.7 1.4 24.0
3 12.0 6.8 0.2 19.0
TOTAL 40.8 27.7 6.9 75.5

*Acreage calculations within study area boundary from GIS application.

Of the 75.5 acre study area, approximately 54 percent was determined to be wetland
and 37 percent CWS vegetated corridor. These areas (91 percent of the total) are
subject to either local, state or federal resource protection rules or some combination

of these.

Environmental Science & Assessment, LLC
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State and Federal Jurisdiction

Cedar Creek and the associated wetlands are subject to the jurisdiction of the
Oregon Department of State Lands (DSL) and the U.S. Army Corps of Engineers
(USACE). Many areas within the proposed trail corridor meet the wetland
jurisdictional criteria of both these agencies. Disturbance to these resources as a
result of trail construction would require permits from each of these agencies.

Cedar Creek also contains steelhead listed as Threatened under the federal ESA.
Trail construction that affected Cedar Creek beneath the ordinary high water
elevation would also be subject to review by the National Marine Fisheries Service
(NMFES) as part of the USACE permit process.

Local Jurisdiction

Vegetated corridors adjacent to Cedar Creek and wetlands are subject to regulation
by CWS. According to CWS rules, regulated area is calculated from the stream or
wetland boundary.

Within the study area the required vegetated corridor width has been determined to
be a minimum of 50 feet. However, existing encroachment (fill for residences,
parking lots, asphalt paths and roadways) limits the vegetated corridor to less than
the required 50 feet in much of the study area.

In areas with steep slopes, CWS requires vegetated corridors to be larger than 50
feet. In portions of the stream corridor where side slopes are greater than 25
percent and extended beyond 50 feet, the mapped vegetated corridor was extended
to a break in the slope of less than 25 percent, as determined from the topography
provided in the GIS base mapping.

Existing Conditions
The maps for the three study area segments are labeled as follows:

e Segment1l: Map 1, Map 2 and Map 3
e Segment2: Map 1and Map 2
e Segment3: Map 1and Map 2

The segment resource maps with assessment designations are provided in
Appendix A. Representative data plots for mapped resources are provided in
Appendix B.

Segment 1
Segment 1 contains most of the high-value wetland and forest habitat in the study

area. Wetlands are an interspersion of palustrine forested (PFO), palustrine scrub-
shrub (PSS) and palustrine emergent (PEM). The stream is classified as riverine
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lower perennial unconsolidated bottom (R2UB). The channel is low gradient and is
interspersed through all the wetland areas.

A large area of higher value wetland occurs within this segment (W1-1 and W1-6),
which contains an interspersion of wetland types and a varied hydrologic regime. A
large portion of the emergent (PEM) wetland is dominated by reed canarygrass
(Phalaris arundinacea), though some pockets of emergent (PEM) wetland contain
native species such as small-fruit bulrush (Scirpus microcarpus), slough sedge
(Carex obnupta) and creeping buttercup (Ranunculus repens).

Much of the emergent (PEM) wetland is interspersed with palustrine scrub-shrub
(PSS) wetland comprised of willow species (Salix spp.), red—osier dogwood (Cornus
sericea), Douglas spirea (Spiraea douglasii), clustered rose (Rosa pisocarpa) and
Pacific ninebark (Physocarpus capitatus). A small area of forested wetland (PFO) is
comprised of Oregon ash (Fraxinus latifolia), western red cedar (Thuja plicata) and
red alder (Alnus rubra).

An excavated pond is located in the southern end of this segment and fed by several
of seep drainages (W1-4). This pond is located on a privately-owned parcel that
includes a large tract of high quality upland forest (C1-6). A short tributary further
north flows from a small steeply sloped sub-basin (W1-8) and into the main channel
of Cedar Creek (W1-6). Another seep area nearby also flows into the main channel
(W1-11) (Segment 1-2).

The vegetated corridor in this segment is generally in good to marginal condition
along the eastern edge of the drainage (C1-6, C1-16, C1-22 and C1-29). These
areas also contain steep slopes. The extent of the vegetated corridor ranges from
50 to 200 feet through the east side of this segment.

The western edge of this segment is comprised of lower quality vegetated corridor in
the southern and central portions (C1-9, C1-18). Higher quality vegetated corridors
(C1-25) are located to the north. The degraded portions of the vegetated corridor
are dominated by non-native Himalayan blackberry (Rubus discolor), teasel
(Dipsacus sylvestris) and horsetail (Equisetum spp.).

The higher quality vegetative community is comprised of a mix of coniferous and
deciduous forest species such as western red cedar, Douglas fir (Pseudotsuga
menziesii), red alder, big leaf maple (Acer macrophyllum), Sitka alder (Alnus crispa,
ssp sinuata), red-flowering current (Ribes sanguineum), western swordfern
(Polystichum munitum), creeping blackberry (Rubus ursinus) and vine maple (Acer
circinatum).

Segment 2

Segment 2 contains a mix of low and high-value wetland due to high degree of
disturbance from past land use. Wetlands are primarily comprised of palustrine
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scrub-shrub (PSS) and palustrine emergent (PEM) with small isolated pockets of
palustrine forest (PFO). The stream is classified as riverine lower perennial
unconsolidated bottom (R2UB). The channel is low gradient and meanders through
the wetlands.

Two large areas of low value wetland occur in this stream segment (W2-1 and W2-
8), which contains palustrine emergent (PEM) wetland dominated by a reed
canarygrass monoculture and is limited to a floodplain hydrologic regime. Some
interspersion of palustrine scrub-shrub (PSS) wetland (W2-10, W2-11 and W2-12),
occurs along the edges of the floodplain. Small areas of groundwater seep
discharge contribute to the hydrologic regime.

The palustrine scrub-shrub (PSS) wetland is comprised of willow species, red—osier
dogwood, Douglas spirea, clustered rose, Pacific ninebark and salmonberry (Rubus
spectabilis). The small areas of forested wetland (PFO) are located on a side
channel west of the main creek corridor (W2-6 and W2-7) and are comprised of
western red cedar, Oregon ash and red alder.

A fill area containing two large culverts is located at the northern end of this
segment, bisecting W2-8 and W2-10 and providing a possible upland stream
crossing for the trail alignment (Segment 2-2). Several easements along the
western edge of the main stream channel provide potential access points from the
surrounding neighborhood. No developed trails are present within this segment.

The vegetated corridor in along the western edge of this segment (C2-10, C2-14,
C2-15 and C2-20) is generally in good to marginal condition. These areas are
steeply sloped and generally 50 feet wide or slightly wider. No portion of corridor in
this segment is wider than 100 feet and most average 50 feet.

The vegetated corridor in the southwest corner of this segment (C2-2, C2-3, C2-5
and C2-8) is in degraded to marginal condition and was previously assessed by
others (CWS File# 05-004590). The corridor in the southeastern edge of this
segment is comprised of higher quality vegetated corridor (C2-6, C2-7).

The vegetated corridor in most of this segment is degraded and dominated by non-
native Himalayan blackberry, teasel, English holly (llex aquifolium) and horsetail.
The isolated tracts of marginal or good vegetative community are comprised of a mix
of coniferous and deciduous forest species similar to Segment 1, including western
red cedar, Douglas fir, red alder, big leaf maple, red-flowering current, Indian-plum
(Oemlaria cerasiformis) and western swordfern.

Segment 3
Segment 3 contains the lowest value wetland of all the segments and includes a mix

of low and high-value wetland with a limited floodplain hydrologic regime. Wetlands
are primarily comprised of palustrine emergent (PEM) and palustrine scrub-shrub
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(PSS) wetland. A small, isolated pocket of palustrine forest (PFO) wetland is
present in the southeastern corner of the site. The stream is classified as riverine
lower perennial unconsolidated bottom (R2UB). The channel is low gradient and
meanders through the wetlands.

Two large areas of low value wetland occur in this segment (W3-2 and W3-8), both
of which contain emergent (PEM) wetland dominated by reed canarygrass and
possess a limited floodplain hydrologic regime. Two large areas of palustrine scrub-
shrub (PSS) wetland (W3-5 and W3-7) are present between the two low quality
wetland areas in the stream floodplain.

One higher quality palustrine forest (PFO) wetland occurs on the southeastern edge
of the floodplain (W3-4) near several groundwater seep discharge areas. A
palustrine scrub-shrub (PSS) wetland (W3-10) is located in the northwestern edge of
the site and extends off-site to the west. The palustrine scrub-shrub (PSS) is
comprised of willow species, red—osier dogwood, Douglas spirea, clustered rose and
Pacific ninebark. The small palustrine forested wetland (PFO) is comprised of
Oregon ash and red alder.

The vegetated corridor along the eastern edge of this segment (C3-2, C3-6 and C3-
7) is generally in degraded condition. These areas are steeply sloped and the
vegetated corridor is generally less than 25 feet from the wetland boundary. The
western edge of this segment is comprised of a mix of degraded and marginal
vegetated corridor (C3-1, C3-3 and C3-5) and one area of higher condition corridor
(C3-8).

The degraded vegetated corridor is dominated by non-native Himalayan blackberry,
teasel and horsetail. The marginal vegetative community has some forest canopy
cover of coniferous and deciduous forest species including western red cedar, red
alder, Douglas hawthorn (Crataegus douglasii) and western swordfern with large
areas of Himalayan blackberry in the understory.

RESOURCE ENHANCEMENT/MITIGATION POTENTIAL

Mitigation will be required to address Impacts to natural resources that result from
trail construction. Resource enhancement within the project area may be a key
component in the project mitigation plan.

An evaluation of the resource enhancement potential was conducted for all the
mapped wetland and vegetated corridor resources to determine feasibility of
providing on-site mitigation for wetland impacts and vegetated corridor
encroachment. Vegetated corridor areas determined to be ‘degraded’ or ‘marginal’
may also require enhancement as part of the trail project.

Mitigation to address impacts to wetlands could include enhancement of existing low
guality wetland areas. Any wetland enhancement proposal must also demonstrate

Environmental Science & Assessment, LLC Page 9



Cedar Creek Trail Resource Inventory

an improvement in the wetland hydrologic regime, which could require grading in the
wetland or re-channeling the stream to enhance wetland hydrology. Other wetland
mitigation options include restoration of historic wetland or creation of wetland in an
area of upland.

Wetland impacts could be reduced by using a boardwalk trail alternative. Impacts
under this alternative could be limited to the boardwalk footings, depending on the
height of the structure. Low value wetland adjacent to the boardwalk could be
enhanced by planting dense wetland shrub and tree species.

Mitigation for impacts to the vegetated corridors could be achieved by enhancing
upland areas in or near the study area in ‘degraded’ or ‘marginal’ condition to ‘good’
condition. This enhancement would include some combination of invasive species
removal, native shrub and tree planting and, in some cases, supplementing existing
native herbaceous cover with plantings.

CWS in most cases requires that mitigation for corridor encroachment occur beyond
the minimum vegetated corridor width (i.e., 50 feet), thus adding to the existing
corridor. However, in some cases CWS rules allow for at least a portion of the
mitigation to be achieved through enhancement of existing corridor.

Resource enhancement and mitigation potential was identified for each resource
mapping unit. The database summary is provided in Appendix B.

Potential Mitigation Sites

Potential wetland and vegetated corridor mitigation sites are summarized in Table 2.
The list provides the resource map number, the resource identifier and specific
comments on the type and feasibility of mitigation at this location.
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Table 2. Potential Mitigation Sites — Cedar Creek Trail Project

Site ID/
Location®

Feasibility

Notes

Wetland Mitigation Sites

Pond could be removed, restoring the natural wetland function between the tributary drainage to the

W1-4 (Map 1-1) High east and the main stream channel. This is the best location in the entire project area for wetland

mitigation and could be coupled with vegetated corridor mitigation on the private parcel to the east.

Low quality wetland could be excavated and replanted to improve hydrology. Existing CWS plantings
W1-3 (Map 1-2) Low S . )

are located in this area thus lowering the enhancement potential.

Slope wetland that could be replanted and micro-graded to provide a more varied hydrologic regime.
W1-12 (Map 1-3) Moderate Some CWS enhancement activity observed thus lowering enhancement potential.
W1-10 (Map 1-3) Hiah Low wetland value, high invasive species cover on this slope wetland. Past disturbance has degraded

P 9 wetland, but replanting and invasive removal could enhance wetland functions.

Small seep area could be replanted and re-graded to enhance connection to downslope wetland.

W2-5 (Map 2-1) Moderate Small overall area provides only minimal area of mitigation credit.
: Edges of this large low quality wetland could be replanted. If combined with removal of upland fill (C2-

W2-8 (Map 2-2) High 16), wetland restoration credit can also be obtained.
W3-8 (Map 2-2) Moderate Edges of this large low quality wetland could be replanted. If combined with removal of culverts on

Cedar Creek, a small amount of wetland restoration credit could also be obtained.

Vegetated Corridor

Mitigation and Enh

ancement Sites

C1-7 (Map 1-1)

High

Cleared area could be replanted and invasive plants removed. This area expands on existing corridor.

C1-9 (Map 1-1)

High

Enhancement could include invasive plant removal and targeted planting in gaps of native tree and
shrub cover. This area located within existing vegetated corridor.

C1-10 (Map1l-1)

High

Enhancement could include invasive removal and targeted planting in gaps of native tree and shrub
cover. This area located within existing corridor.

C1-8 (Map 1-2)

Moderate

Area of ‘marginal’ condition vegetated corridor. Enhancement could include invasive plant removal
and supplemental tree and shrub plantings.

C1-11 (Map 1-2)

Moderate

Area of ‘marginal’ condition vegetated corridor. Enhancement could include invasive removal and
supplemental tree and shrub plantings.

C1-18 Map (1-2)

Moderate

Area of ‘marginal’ condition vegetated corridor. Enhancement could include invasive removal and
supplemental tree and shrub plantings.

C1-22 (Map 1-2)

High

Area of ‘marginal’ condition vegetated corridor. Enhancement could include invasive removal and
supplemental tree and shrub plantings. Directly adjacent to Washington Street bridge mitigation site.

C1-19/24 (Map 1-3)

High

Area of ‘marginal’ condition vegetated corridor. Enhancement could include invasive removal and
supplemental tree and shrub plantings. Directly adjacent to Washington Street bridge mitigation site

C1-26 (Map 1-3)

High

Area of ‘marginal’ condition vegetated corridor. Enhancement could include invasive removal and
supplemental tree and shrub plantings

Environmental Science & Assessment, LLC
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Table 2. Potential Mitigation Sites — Cedar Creek Trail Project (Cont.)

Site ID/
Location

Feasibility

Notes

C1-27 (Map 1-3)

Moderate

Area of ‘marginal’ condition vegetated corridor.
supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C1-28 (Map 1-3)

Moderate

Area of ‘marginal’ condition vegetated corridor.
supplemental tree and shrub plantings

Enhancement could include invasive removal and

C1-31 (Map 1-3)

Low

Area of ‘marginal’ condition vegetated corridor.
supplemental tree and shrub plantings

Enhancement could include invasive removal and

C2-2 (Map 2-1)

Low

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C2-3 (Map 2-1)

Low

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C2-8 Map (2-1)

Moderate

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C2-17 (Map 2-2)

Moderate

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C2-18 (Map2-2)

Moderate

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C2-9 (Map 2-2)

Moderate

Area of ‘degraded’ condition vegetated corridor.

Enhancement could include invasive removal and

supplemental tree and shrub plantings. Possible future enhancement from adjacent development.

C2-14 (Map 2-2)

Moderate

Area of ‘marginal’ condition vegetated corridor.
supplemental tree and shrub plantings

Enhancement could include invasive removal and

C2-19 (Map 2-2)

High

Area of ‘marginal’ condition vegetated corridor.
supplemental tree and shrub plantings

Enhancement could include invasive removal and

C3-1 (Map 3-1)

Moderate

Area of ‘marginal’ condition vegetated corridor.
supplemental tree and shrub plantings

Enhancement could include invasive removal and

C3-2 (Map 3-1)

Moderate

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C3-4 (Map 3-1)

High

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C3-3 (Map 3-1)

Moderate

Area of ‘marginal’ condition vegetated corridor.
supplemental tree and shrub plantings

Enhancement could include invasive removal and

C3-2 (Map 3-2)

Moderate

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C3-5 (Map 3-2)

Moderate

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

C3-6/7 (Map 3-2)

Moderate

Area of ‘degraded’ condition vegetated corridor.

supplemental tree and shrub plantings.

Enhancement could include invasive removal and

" Maps of potential mitigation sites are located in Appendix A.
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NOTE: W = Wetland, C = Corridor, CM= VC Mitigation Site (Outside of VC), WM = Wetland Mitigation

Condition Mitigation | Data Plot
] Wetland/
Wetland VC Potential? | (Ref Plot) [Photo No.
Resource No.| Map No. | (L, M, H) [ (D, M, G) Y/N VC Plot |Notes
Segment 1
Wi1-1 1-1 H N DP-1-29 4003-04 w Forested wetland - avoid trail impacts
DP-1-1  3918-19 W
W1-2 1-1/1-2 M Y (DP-1-27) W
W1-3 1-1/1-2 L Y DP-1-31 | 4453-54 W Reed cannary grass / CWS Enhancements
wW1-4 1-1/1-2 M Y DP-1-5  3926-27 w Trail alignment along berm / Wet Mitigation potential
1-1/1-2 M Y DP-1-7  3930-31 W High value wetland area at trib confluence

W1-5 [1-1/1-2] ™M | | Y | DP-1-27 [3999-40000 W |
W1-6 1-1/1-2 H N DP-1-10 3936-37 w Avoid this wetland if possible

1-2 H N DP-1-13 3943-44 W

1-3 H N DP-1-18 3981-82 W VC mitigation potential - east of wetland
W1-7 1-1/1-2 H N DP-1-9 | 3934-35 W Avoid wide drainage/seep system
W1-8 1-2 M Y DP-1-14 | 4457-58 W Avoid
W1-9 1-2/1-3 H N DP-1-25 [ 3995-96 wW
W1-10 1-3 L Y DP-1-23 | 3991-92 W
W1-11 1-2/1-3 H N (DP-1-14) W Seep- trib to Cedar Creek
W1-12 1-3 M Y DP-1-21 | 3987-88 W Slope wetland outside of floodplain - west side
W1-13 1-3 H N DP-1-19 | 3983-84 wW
W1-14 1-1/1-2 L Y (DP-1-31) w
Ci1-1 1-1 G N (DP-1-3) V
C1l-2 1-1 D Y DP-1-2 | 3720-21 V Existing trail in north end of Stella Olsen
C1-3 1-1 G N DP-1-3 [ 3922-23 \Y Steep slopes - narrow buffer
Cl-4 1-1 D Y DP-1-4 | 3924-25 \Y
C1-5 1-1/1-2 G N DP-1-6 | 3928-29 V primitive dirt trail along east edge of pond
C1-6 1-1/1-2 G N (DP-1-6) V Located outside of Vegetated Corridor
C1-7 1-1/1-2 D Y DP-1-30 | 4451-58 V Mitigation potential / Access trail route
C1-8 1-1/1-2 M Y DP-1-8 | 3932-33 \ Trail alignment along slope east of wetland edge?
C1-9 1-1 D Y DP-1-28 | 4001-02 V Move trail alignment to west end of parcel?
C1-10 1-1 D Y (DP-1-28) V
C1-11 1-1/1-2 M Y (DP-1-8) V
C1-12 1-2 G N DP-1-11 | 3938-40 \ Good canopy Mitigation potential with invasive removal
C1-13 1-2 M Y (DP-1-8) v
Cl-14 1-2 G N (DP-1-11) \ Located outside of Vegetated Corridor
C1-15 1-2 G N DP-1-12 | 3941-42 V
C1-16 1-2 G N (DP-1-12) \ Located outside of Vegetated Corridor
C1-17 1-2 G N (DP-1-12) v
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NOTE: W = Wetland, C = Corridor, CM= VC Mitigation Site (Outside of VC), WM = Wetland Mitigation

Condition Mitigation | Data Plot Wetland/
Wetland VC Potential? | (Ref Plot) [Photo No.

Resource No.| Map No.| (L, M, H) | (D, M, G) Y/N VC Plot [Notes
Segment 1 continued
C1-18 1-1,2&3 M Y DP-1-26 | 3997-98 \Y
C1-19 1-2/1-3 M Y DP-1-15 | 3973-76 \ Remnant Road -sewer alignment
C1-20 1-2 G N DP-1-16 | 3977-78 V Trail alignment outside 50-ft corridor to east
Cl-21 1-2/1-3 G Y (DP-1-16) \ Located outside of Vegetated Corridor
C1-22 1-2/1-3 M Y (DP-1-32) V Located outside of Vegetated Corridor
C1-23 1-2/1-3 M N DP-1-17 | 3979-80 \ Wash St Bridge Mitigation Area/Good Mitigation Opp.
Cl-24 1-2/1-3 M Y DP-1-32 | 4449-50 \ Mitigation potential - High
C1-25 1-2/1-3 G N DP-1-24 | 3993-94 \Y
C1-26 1-3 M Y (DP-1-15) V Located outside of Vegetated Corridor
C1-27 1-3 M Y (DP-1-15) Y
C1-28 1-3 M Y (DP-1-15) V
C1-29 1-3 G N (DP-1-16) \Y
C1-30 1-3 D Y DP-1-20 | 3985-86 \Y South edge of hwy 99W - realigned stream channel
C1-31 1-3 M Y DP-1-22 | 3989-90 \ Move trail alignment to west end of parcel?
C1-32 1-3 D Y (DP-1-20) V
Segment 2
w2-1 2-1 L Y DP-2-5  3333-34 w

2-1 L Y DP-2-3  3315-17 W Pockets of med resource on eastern edge
W2-2 2-1 M Y DP-2-21 | 4445-46 W Fill slope south of plot
W2-3 2-1 H N (DP-2-9) W
W2-4 2-1 H N DP-2-9  3353-57 w High value wetland area

2-2 H N DP-2-1  3307-08 W
W2-5 2-1 L Y (DP-2-5) W
W2-6 2-1 M Y (DP-2-21) W
W2-7 2-1 H N DP-2-7 | 3344-47 W trail alignment best downstream of plot
W2-8 2-2 L Y DP-2-11  3365-68 w Low value wetland, LWD across channel

2-2 L Y DP-2-19 3414-18 W
W2-9 2-2 M Y DP-2-12 | 3377-79 W
W2-10 2-2 H N DP-2-17 3409 W Dense multi-storied wetland plant community
W2-11 2-2 H N DP-2-15 | 3392-94 W Dense multi-storied wetland plant community
W2-12 2-2 M Y DP-2-23 | 4441-42 W Avoid impacts - Good shrub cover
C2-1 2-1 M Y (DP-2-24) \Y CWS SPL File # 05-004590
C2-2 2-1 D Y DP-2-6 | 3335-37 V good trail location along existing topo
C2-3 2-1 D Y (DP-2-6) \Y
Resource Assessment Inventory.xls Page 2 Updated: 7/28/09



NOTE: W = Wetland, C = Corridor, CM= VC Mitigation Site (Outside of VC), WM = Wetland Mitigation

Condition Mitigation | Data Plot Wetland/
Wetland VC Potential? | (Ref Plot) |Photo No.

Resource No.| Map No.| (L, M, H) | (D, M, G) YIN VC Plot [Notes
Seg 2 continued
C2-4 2-1 M Y DP-2-24 | 4447-48 \Y CWS SPL File # 05-004590
C2-5 2-1 M Y (DP-1-24) CWS SPL File # 05-004590
C2-6 2-1 G N DP-2-4 | 3320-21 V Good corridor condition/steep slopes
C2-7 2-1 G N (DP-2-4) \ Located outside of Vegetated Corridor
C2-8 2-1 D Y (DP-2-6) \Y
C2-9 2-2 M Y DP-2-20 | 4443-44 \ Slopes / Low Mitigation potential
C2-10 2-1 G N DP-2-8  3350-52 Y,

2-2 G N DP-2-10 3362-64 \Y
C2-11 2-1 G N (DP-2-8) V Located outside of Vegetated Corridor
C2-12 2-1/2-2 G N DP-2-2 | 3313-14 \ Some areas need enhancement
C2-13 2-2 G N (DP-2-2) \Y
C2-14 2-2 M Y DP-2-13 | 3943-44 \ corridor good condition - trail along toe of slope?
C2-15 2-2 G N DP-2-14 | 3388-90 \Y
C2-16 2-2 D Y (DP-2-18) \Y
C2-17 2-2 D Y DP-2-18 | 3412-13 \ Dense Himalayan blackberry - mitigation potential
C2-18 2-2 D Y DP-2-16 |3399-3401 V Degraded VC - mitigation potential
C2-19 2-2 M Y (DP-2-22) \Y
C2-20 2-2 G Y DP-2-22 | 4439-40 V
C2-21 2-1 D N (DP-2-6) \ HWY 99W fill slope / tunnel location?
Segment 3
W3-1 3-1 M Y (DP-3-10) W
W3-2 3-1 L Y (DP-3-4) w
W3-3 3-1 M Y DP-3-10 | 3153-55 W near tributary confluence - move trail upstream on trib?
W3-4 3-1 H N DP-3-8 | 3147-48 W High value wetland - ed. Opportunity
W3-5 3-1 M Y DP-3-7 [3145-46 W Steep slopes to east/stream channel to the west
W3-6 3-1/3-2 L Y (DP-3-4) w
W3-7 3-2 M Y DP-3-6 | 3139-40 W Beaver dam - ponding outside of channel
W3-8 3-2 L Y DP-3-4 3132-33 W Potentiacl VC mitigation east of plot

3-2 L Y DP-3-2  3126-27 wW
W3-9 [ 3-2 H | N DP-3-12 | 3162-63| w [Plot adjacent to dense willow thicket offsite to the west
C3-1 | 31 | D Y DP-3-9 [3151-52| VvV  |Narrow VC
C3-2 3-1 D Y (DP-3-5) Y,

3-2 D Y DP-3-5  3134-35 \ No VC in tax lot - restricts upland trail location
[C3-3 [ 3-1 [ ™ Y DP-3-11 | 3156-57 | Vv |
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NOTE: W = Wetland, C = Corridor, CM= VC Mitigation Site (Outside of VC), WM = Wetland Mitigation

Condition Mitigation | Data Plot Wetland/

Wetland VC Potential? | (Ref Plot) [Photo No.
Resource No.| Map No. | (L, M, H) | (D, M, G) Y/N VC Plot |Notes
Segment 3 continued
C3-4 3-1 D Y (DP-3-9) \Y
C3-5 3-1/ 3-2 D Y (DP-3-9) \Y
C3-6 3-2 D Y DP-3-3 [ 3130-31 \Y Narrow VC - dense Himalayan blackberry
C3-7 3-2 D Y DP-3-1 | 3122-25 V BPA corridor - end of trail alignment
C3-8 3-2 G N DP-3-13 | 3123-24 \Y
C3-9 3-1 D N (DP-3-9) V Edy Road fill slope
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APPENDIX C: PLANT AND WILDLIFE SPECIES LIST




Table C-1. Plant Species Observed Onsite

Scientific Name

Common Name

Scientific Name

Common Name

Abies grandis

grand fir

Mahonia nervosa

dull Oregon grape

Acer circinatum

vine maple

Oemleria cerasiformis

osoberry

Acer macrophyllum bigleaf maple Oenanthe water parsley
sarmentosaa

Achlys triphylla vanilla leaf Osmorhiza chilensis common sweet cicely

Adiantum pedatum maidenhair fern Oxalis corniculata creeping wood sorrel

Agrostis sp. bentgrass Phalaris arundinacea | reed canarygrass

Alnus rubra red alder Phy_socarpus Pacific ninebark
capitatus

Alnus viridis Sitka alder Plantago lanceolata English plantain

Alopecurus pratensis | meadow foxtail Polygonum spp. smartweed

Amelanchier alnifolia | serviceberry Polypod_|um licorice fern
glycyrrhiza

Asarum caudatum wild ginger Polystichum munitum | western swordfern

Athyrium filix-femina lady fern Populus balsamifera Black cottonwood

Berberis aquifolium tall Oregon grape Prunus sp. cherry
Carex deweyana short-scale sedge Pseudotﬁuga Douglas fir
menziesii

Carex hendersonii

Henderson's sedge

Pteridium aquilinum

bracken fern

Carex obnupta

slough sedge

Ranunculus sp.

buttercup

Claytonia sibirica

candy flower

Ranunculus repens

creeping buttercup

Cirsium arvense

Canadian thistle

Ribes sanguineum

red flowering current

Cornus sericea

red-osier dogwood

Rosa gymnocarpa

baldhip rose

Corylus cornuta

beaked hazelnut

Rosa pisocarpa

clustered rose

Crataegus douglasii

black hawthorn

Rubus discolor

Himalayan blackberry

Crataegus
monogyna

one-seed hawthorn

Rubus parviflorus

thimbleberry

Dactylis glomerata

orchard-grass

Rubus spectabilis

salmonberry

Dipsacus sylvestris teasel Rubus ursinus trailing blackberry
Equisetum arvense | field horsetail Salix sp. willow

Festuca arundinacea | tall fescue Salix lasiandra Pacific willow
Fraxinus latifolia Oregon ash Salix sitchensis Sitka willow

Galium spp. bedstraw Sambucus racemosa | red elderberry
Gaultheria shallon salal Scirpus microcarpus Small-fruited bulrush

Geranium lucidum

shining geranium

Spiraea douglasii

Douglas' spiraea

Geranium
robertianum

herb Robert

Tellima grandiflora

fringecup

Geum macrophyllum

large-leaved avens

Thuja plicata

western red cedar

Hedra helix

English ivy

Tolmiea menziesii

pig-a-back-plant

Holodiscus discolor

ocean spray

Trifolium repens

white clover

Hypochaeris radicata

hairy cats-ear

Typha latifolia

common cat-tail

Juncus effusus soft rush Urtica dioica stinging nettle
llex aquifolium English holly vancouveria inside-out flower
hexandra

Lactuca serriola

prickly lettuce

Veronica americana

American brooklime

Lysichitum
americanum

skunk cabbage

Vicia spp.

vetch




Table C-2. Wildlife Species Detected* Onsite

Common Name

| Scientific Name

Mammals

raccoon Procyon lotor

Douglas squirrel Tamiasciurus douglasii
Birds

American robin Turdus migratorius
Bushtit Psaltriparus minimus

Black-capped chickadee

Poecile atricapilla

Chestnut-backed chickadee

Poecile rufescens

Dark-eyed junco

Junco hyemalis

House wren

Troglodytes aedon

Northern flicker

Colaptes auratus

Red-breasted nuthatch

Sitta canadensis

Song sparrow

Melospiza melodia

Spotted towhee

Pipilo maculatus

Western scrub jay

Aphelocoma californica

Steller’s jay

Cyanocitta stelleri

Winter wren

Troglodytes troglodytes

Observed adjacent to site (overhead)

American crow

| Corvus brachyrhynchos

* Detected = Direct observation or sign of wildlife use




APPENDIX D: PHOTOGRAPHS
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Photo 2. Southern end of Segment 1 along eastern edge of creek floodplain and
vegetated corridor.
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Photo 3. View east of vegetated corridor in central oftioh of Segment 1.
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Photo 5. View east of potential vegetated corridor mitigation area in Segment 1
(DP1-30).
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Photo 6. View east of Alder forest in central portion of Segment 1 (DP1-16).
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Photo 8. View northeast of Cedar Creek floodplain in northern end of Segment 2.
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Photo 10. View north of shrub-scrub wetland in northern end of Segment 2.
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Photo 11. View south of Cedar Cree near Hi

ghway 99W in Segment 2 (DP2-4).
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Photo 12. View west of open CWS VC in southern end of Segment 2 (DP2-6).



Photo 13. View southwest of Cedar Creek floodplain in northern end of Segment 3.
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Photo 14. View soth of wetland/corridor boundary along eastern edge of Segment 3.
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Photo 15. View nort of mixed wetlandt es n central prtion f egment . -

Photo 16. View noh of Ceda Creek floodplain insouthern en of Segment 3 near
Edy Road.



Photo 17. View east of confluence of side channel and main channel of Cedar
Creek along west edge of Segment 3 (DP3-10).
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Photo 18. View south of beaver activity in main Cedar Creek channel in central
portion of Segment 3 (DP3-11).
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Overview and Approach
Public involvement activities to support the development of the Cedar Creek Trail Feasibility Plan were

jointly carried out by the consultant team (Otak), and the City of Sherwood, collectively referred to as
the Project Management Team.

Goal and Objectives

The goal of the public involvement plan was to produce a Trail Feasibility Plan that addresses community
issues and concerns, and meets City, Metro, and State requirements.

The objectives of the public involvement plan include:

e Provide on-going opportunities for community members and stakeholders to participate in the
development of the plan.

* Establish and maintain productive partnerships with individuals and organizations affected by
the plan.

¢ Provide timely and complete information to the public and the media.

* Promote early involvement by public stakeholders and agencies in identifying issues and
opportunities, weighing tradeoffs, and identifying a trail plan that can be implemented.

¢ Maintain a record of public input and ensure that input is considered during the planning
process.

Stakeholders
Key stakeholders in the Cedar Creek Trail Feasibility Plan fell into three categories:

* Neighborhood and Homeowner Associations within the study area.
¢ Advocacy groups with an interest in planning, transportation, environmental issues, or land
development. These included:
O The “Raindrops to Refuge” group
0 Friends of the Tualatin Refuge
O The Tualatin River Keepers
0 The Tualatin River Wildlife Refuge.
e Institutional partners, such as:
0 Metro

0 Washington County

0 Oregon Department of Transportation (ODOT)

O Tualatin Valley Water District (TVWD)

0 The Sherwood School District

0 Clean Water Services (CWS)

0 Tualatin Valley Fire and Rescue (TVFR)

0 Oregon Division of State Lands (ODSL)

0 Oregon Department of Environmental Quality (ODEQ)
Stakeholder Feedback

Several meetings and interviews were held with the stakeholders over the course of developing the
Cedar Creek Trail Feasibility Study. The following pages included meeting minutes that summarize the
discussions.



Meeting Minutes

Meeting: Stakeholder Interview
Project No.: 14803

Meeting Date: ~ March 4, 2008
Meeting Time:  9:00 - 10:00 am
Location: Sherwood City Hall

Attendees: City of Sherwood: Gene Thomas, Sandrine Ganry,
Kristen Switzer

Tualatin Fire & Rescue (TVFR): Karen Mohling
Sherwood Police Dept: Chief Jeff Groth

Minutes By: Sandrine Ganty (typed by Darrin Stairs, Otak)

Overview of the project:
e The project is still in the study phase. It will connect Stella Olsen to the Widllife Refuge
e Itis part of a regional trail System from Wilsonville to the Refuge.
e The trail will be a multiuse path w/several access points along the trail
e There will be crossings at Highway 99W and Edy Rd

e There will be several creek crossings.

Discussion:
e Wil the trail be suitable for emergency and fire vehicle access, with turnarounds? What type
of vehicle?

e What kind of equipment will police patrols use?

e TVFR and Police input:
0 Brush fire truck — 8600 1b rear, 45001b front. 8 wide
0 Ambulance rescue/pumper - 14000 Ib front, 23000 Ib rear
O Access points from Highway 99W desirable. Police would like ramp to trail from
99W.
O Standpipes for fire instead of fire hydrants if possible.

@]

Turnarounds or park access points wider at trail intersections.
O Solution to safety — buy small equipment for police patrols: motorcycles, four
wheelers etc.
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Environmental Science & Assessment, LLC

Telephone Conversation

DATE: March 24, 2009 TIME:
NAME: James Holm COMPANY:_ USACE
PHONE NUMBER: 503 808-4385

PROJECT NAME/NUMBER: Sherwood Cedar Creek Trail

RECORDED BY: Wallace Leake

Corps policy is to consider any wetland area shaded by a permitted structure to
the extent that plant growth is eliminated as wetland impact. The area of impact
is not necessarily the full width of the shading structure (e. g. boardwalk), but
only the area beneath the structure that does not support plants.

A six-foot wide boardwalk that was four feet high may avoid shading impacts
entirely. A 12-foot boardwalk that was four feet high might have an impact area
six feet wide.

Use of translucent panels can reduce impacts, but may be a problem for ADA
compliance.

Impact area/required mitigation may be negotiable depending on type of wetland
impacted, etc.

838 SW First Avenue, Ste. 410 Portland, OR. 97204 v 503.478.0424 f503.478.0422 www.esapdx.com



Meeting Minutes

Meeting: Stakeholder Meeting No. 1

Project No.: 14803

17355 SW Boones Ferry Rd.
Lake Oswego, OR 97035 Meeting Date: April 1, 2009
Phone (503) 635-3618
Fax (503) 635-5395 Meeting Time: ~ 9:00 - 11:00 am

Location: Sherwood City Hall

Attendees: Otak: David Haynes, Darrin Stairs
ES&A: Jack Dalton, Wallace Leake
City of Sherwood: Bob Galati, Sandrine Ganry,
Michelle Miller, Kristen Switzer
Tualatin Wildlife Refuge: Kim Strassburg
Sherwood School Dist: Superintendent Dan Jamison

Minutes By: Darrin Stairs

A general overview of the project was presented, including results of the resource assessment and
purpose of the feasibility Study. The group was asked to discuss items of importance to the Cedar
Creek Trail Feasibility Study. The following list summarizes the comments received from the group.

* Connection to Wildlife Refuge
O It was noted that the southern half of the Refuge is closed to visitors from October 1
— May 30

e A connection to the new school on Edy Rd, through LLady Fern Park would be desirable.

e A connection to the elementary school and High Schools on Sherwood Blvd, north of Senior
Center would be desirable

* The crossing at Roy Rogers rd — Alternatives should be investigated to provide a safer crossing.
There is limited site distance and high speeds near the proposed terminus of the trail near the
power lines.

¢ It makes more sense to continue the trail to the “Wayside” west on Roy Rogers Rd, in the SW
corner of Wildlife Refuge. The neighborhood trail through the Green Heron Dr./Sandhill
Neighborhood does not enter the Wildlife Refuge.

¢ What will the phasing of construction be — seems logical the South segment at tWashington
Street would be 1%

e Friends of Tigard Bull Mountain Trail — connection

* Is Edy Rd near the crossing a County Rd?
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Meeting Minutes
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* Suggest starting an ‘Adopt a Corridor’ program to get the community involved in maintaining
the trail — this would be a good way to involve the public, especially school groups. It could
even included mitigation and restoration efforts. The recent success at the new ES/MS school
on Edy Rd, involving the student in the wetland mitigation planting,

*  The trail would provide an cooperative education opportunity with School District/ the Wildlife
Refuge/ Clean Water Services

e Safety of crossing 99W is imperative

0 Dark tunnel would not preferred — this would be an attractive nuisance

O There are concerns with the existing crossing at Meinecke. Not a very safe crossing
— very long pedestrian travel distances,, no refuges, traffic speeds are high

O May need short term (at-grade) and long term (bridge) solutions for the 99W
crossing

This information has been recorded in accordance with our applicable standard of professional
care. If we do not receive any comments within five days of receipt, we will finalize these minutes
as drafted for the project file.
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Meeting Minutes

Meeting: Stakeholder Meeting No. 2

Project No.: 14803

17355 SW Boones Ferry Rd.
Lake Oswego, OR 97035 Meeting Date: April 15, 2009
Phone (503) 635-3618
Fax (503) 635-5395 Meeting Time:  8:30 - 10:30 am

Location: Sherwood City Hall

Attendees: Otak: David Haynes, Darrin Stairs
ES&A: Jack Dalton, Wallace Leake
City of Sherwood: Bob Galati, Sandrine Ganry,
Michelle Miller, Kristen Switzer

Clean Water Services (CWS): Damon Reische
Metro — Jane Hart
ODFW/DSL — Mischa Connine

Minutes By: Dartin Stairs

A general overview of the project was presented, including results of the resource assessment and
purpose of the feasibility Study. The group was asked to discuss items of importance to the Cedar
Creek Trail Feasibility Study. The following list summarizes the comments received from the group.

ODFW/DSL

Anything over 0.5 acres of wetland impact would considered significant by DSL

Are there any fish passage barriers to the Tualatin River below this corridor? Of particular
interest are Steelhead, Coho. There may be rearing and seasonal use, but no spawning,.

Is there a nexus for National Marine Fisheries Service (NMFES) involvement?
Removal of the existing culvert near Edy Rd would need ODFW signoff.
Buffer widths of 200 feet from the creek would be desirable.

A wildlife crossing at 99W would be desirable. Metro has crossing guidelines.

ODFW has “Oregon Conservation Strategy available online. This document provides an
overarching approach to fish, wildlife and habitat conservation, rather than a species
approach.

Try to marry some mitigation potentials to the project.
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Meeting Minutes
April 15, 2009 Page 2

Metro

e The Tonquin Trail Master Plan calls for 12 foot wide trail with 2’ shoulders. 14-16 wide is
more desirable from a regional trail standpoint. That would mean 16’ wide boardwalk,
although it is possible to narrow this width where constrained.

e Metro is currently redoing its regional trail guidelines, and adopting “Green trail” approach.
e The funding source may drive the width required for the trail. The MTIP has 10’ wide as
absolute minimum (plus 1” shoulders).

e Need to review alternatives to locating the trail in this corridor. It is unfortunate that trails
are thought of after the fact, and therefore end up within the sensitive corridors.

e Any at-grade trail within the wetland would have indirect impacts and may sever hydrology.
e An impact to the buffer is better than an impact to the wetland

e There appears to be very little area available for mitigation for wetland impacts, which would
in turn require additional buffer be created.

e An elevated trail in the buffer is still considered a full impact.

e Trails are an allowed use within the buffer. Preference is within the outer 40% of the buffer,
and a trail width of no greater than 12’ with 1 foot shoulders.

e Could add additional width to the vegetated corridor as mitigation.
e This corridor is targeted for mitigation by CWS already

This information has been recorded in accordance with our applicable standard of professional
care. If we do not receive any comments within five days of receipt, we will finalize these minutes
as drafted for the project file.
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Meeting Minutes

Meeting: Stakeholder Meeting No. 3

Project No.: 14803

17355 SW Boones Ferry Rd.
Lake Oswego, OR 97035 Meeting Date: May 5, 2009
Phone (503) 635-3618
Fax (503) 6355395 Meeting Time:  3:00 - 4:30 pm

Location: Sherwood City Hall

Attendees: Otak: David Haynes, Darrin Stairs
City of Sherwood: Bob Galati, Sandrine Ganry, Jason
Waters, Kristen Switzer
ODOT: Seth Brumley — Associate Planner; Ron
Kroop — District 2A Mgr; Basil Christopher — Bike &
Ped Coordinator

Minutes By: Darrin Stairs

A general overview of the project was presented, including purpose of the Feasibility Study. The
group was asked to discuss items of importance to the Cedar Creek Trail Feasibility Study. The
following list summarizes the comments received from the group.

e Highway 99W requires completion of pedestrian facilities from Meinicke to Sherwood/Edy
Rd intersection. ODOT would partner with the City to complete these facilities.

e An undercrossing may be desirable, provided it was well-lit and secure. Security may be
enhanced by the presence of cameras. An undercrossing provides an uninterrupted
throughway for bike travelers (versus climbing ramp towers to a bridge).

e The construction of the tunnel would be possible with staged road shifts on to temporary
lanes in the median area.

e There have been a number of crashes documented in this corridor, from Sunset to Edy Rd.

e The trail crossing should consider the ultimate build out of Highway 99W, which includes
three lanes of travel each way, a center median, bike lanes, and sidewalks.

e The Meinicke intersection (ad pedestrian crossing) could be improved with Boulevard
treatment such as is present at the Edy Rd intersection.

e A cost comparison of the options would be telling. Comparable under crossings would be
in the $2 million range; overcrossings in the $2-4 million range.

e Consider prefabricated bridges and ramp towers.
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e The mass of a bridge in this area should be carefully considered. It will be the largest
structure in the area.

e An overcrossing would have the positive effect of drawing attention to the trail. The trail
may become more of a destination.
e Maintenance responsibilities should be worked out prior to design and construction.

e The “three bridges” project at Johnson Creek (99E). The pedestrian bridge was in the $2
million range.

This information has been recorded in accordance with our applicable standard of professional
care. If we do not receive any comments within five days of receipt, we will finalize these minutes
as drafted for the project file.
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Meeting Minutes

Meeting: Stakeholder Interview No. 2

Project No.: 14803

17355 SW Boones Ferry Rd.
Lake Oswegs, OR 97035 Meeting Date:  June 1, 2009
Phone (503) 635-3618
Fax (503) 635-5395 Meeting Time: ~ 9:00 - 11:00 am

Location: Tualatin Fire And Rescue (TVFR) South Division

Attendees: Otak: Darrin Stairs
Tualatin Fire & Rescue (TVFR) — John Woltf

Minutes By: Dartin Stairs

A general overview of the project was presented, including the purpose of the Feasibility Study.

A discussion of access to the trail by Fire and Rescue is summarizes as follows:

e TVER has portable “water cans” that firefighters can carry on their backs for wild land fires.
Minimal utility.

e There was one fire a few years back on the boardwalk section of the trail south of Stella
Olsen.

e TVFR does not have requirements for trail development that they can enforce. What do
other jurisdictions (eg. Eugene, THPRD) require for emergency access on their multi-use
pathways?

e TVFR is phasing out smaller brush trucks and getting larger models.

e s there opportunity for a smaller Cushman type rig to be purchased with the City? It could
be outfitted with basic first responder equipment and used for transporting injury victims.

e Turnarounds for equipment as close to trail would be desirable if full trail access is not
possible. Turnarounds are preferred but any access is better than none. TVFR will work
with the City to make something work.

e Are there other areas where access to the corridor can be improved: at the Senior Center,
Nels Drive, Hwy 99W South side, Glen Eagle Drive, under power lines at Roy Rogers Drive.

e Include removable bollards at access points to keep other vehicle traffic out of corridor.

This information has been recorded in accordance with our applicable standard of professional
care. If we do not receive any comments within five days of receipt, we will finalize these minutes
as drafted for the project file.
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Stakeholders Contacts List

Advocacy Groups

Raindrops to Refuge (M)
Lisa Jo Frech

Director

22461 SW Pine Street
Sherwood, OR 97140
503-925-9105
raindrops2refuge@verizon.net

Tualatin River National Wildlife Refuge (M)
Kim Strassburg

Outdoor Recreation Planner

U.S. Fish and Wildlife Service

19225 SW Pacific Hwy

Sherwood, OR 97140

503-590-5811

Kim Strassburg@fws.gov

Tualatin River Keepers (I)
Monica Smiley

Executive Director

12360 SW Main Street- Suit 100
Tigard, OR 97223

503-620-7507
monica@tualatinriverkeepers.org

Sherwood Family YMCA (M)
Renee Brouse

Executive Director

23000 SW Pacific Hwy.
Sherwood, OR 97140
503-625-9622
rbrouse@ymeca-portland.org

Sherwood Senior Center (I)
Sam Cook

Director

Marjorie Stewart Senior Center
21907 SW Sherwood Blvd.
Sherwood, OR 97140
503-625-5644
scook@lIfcpdx.org

Sherwood School District (M)
Dan Jamison

School Superintendent

23295 SW Main Street
Sherwood, OR 97140
503-825-5000
djamison@sherwood.k12.or.us




Bicycle Transportation Alliance (I)
Angela Koch

PO Box 9072

Portland, OR 97207
503-226-0676x19
angela@bta4bikes.org

Westside Transportation Alliance (I)
Karen Frost

12725 SW Millikan Way, Suite 300
Beaverton, OR 97005

503-906-7961

wta@wta-tma.org

Sherwood Police Department (I)
Chief Jeff Groth

20495 SW Borchers Drive
Sherwood, OR 97140
503-625-5523

HOAs

Oregon Trail (I)
Randy Freeman
President
503-625-4431

Smith Farm Estates (I)
Bill Thumb
503-625-7113

Miller's Landing (I)

Daniel Fitzpatrick

President

503-625-9995

danielFitzpatrick 2003@hotmail.com

Vintage Creek (I)

Geri Mercurio

503-670-8111
Geri.mercurio@nwcommunity.com

Glen Eagle (I)

Bob Brown

503-925-1832
info@superiorcommunity.com

Institutional Partners

ODOT - Planning
Mariah Danielson



ODOT - Transportation

Sam Hunaidi

Assistant District Manager, District 2A
600 SW Raab Road

Portland, OR 97221

503-229-5002 x229
Sam.h.hunaidi@odot.state.or.us

Metro

Jane Hart

Senior Regional Planner
Metro Parks and Greenspaces
600 NE Grant Avenue
Portland, OR 97232-2736
503-797-1585
Jane.Hart@oregonmetro.gov

Clean Water Services

Damon Reische

Plan Review Supervisor

2550 SW Hillsboro Highway
Hillsboro, OR 97123
503-681-5106
reisched@cleanwaterservices.org

Washington County

Brent Curtis

Manager

Land Use and Transportation Department
Long Range Planning Division

155 N First Avenue, Suite 350, MS 14
Hillsboro, OR 97124

Oregon Department of Fish and Wildlife/Oregon Division of State Lands
Mischa Connine

Habitat Specialist

North Willamette District

18330 NW Sauvie Island Road

Portland, OR 97231

503-621-3488 x228

Mischa.a.connine@state.or.us

Oregon Department of Environmental Quality
Corey Saxon

401 Water Quality Certification Specialist

DEQ - Northwest Region

2020 SW Fourth Ave, Suite 100

Portland, OR 97201-4987

phone: 503-229-5051
saxon.corey@degq.state.or.us




Tualatin Valley Fire & Rescue
Karen Mohling or John Wolff
Fire Marshal’s Office

7401 SW Washo Court

Tualatin, OR 97062
503-612-7012



Open House Public Comments

The following answers are a compilation of comments received in response to the questions posed on

the Comment Form. These were received during the period beginning July 22, 2009.

Question 1:

Regarding the trail project under discussion tonight, what are your specific suggestions on designs?

Answers:

Although it’s more expensive, the bridge over 99W is a much wiser choice. If planned properly it
would end up saving the city money when compared to the ongoing costs of a tunnel.

| would like to suggest bridges over certain wetland areas. | have seen numerous examples in the
Beaverton/Hillsboro area. They are attractive, not affected by flooding and appear to have less of an
impact on the natural habitat.

It is obvious Otak has not walked the area around 99W — Otak completely “interfered” in project
engineering with stormwater flaws in Cedar Creek area at 99W “proposed” crossing — the question
is why? Original storm water runoff was changed on Cedar Creek cord. — Why?

This should be a joint wildlife/human focus. Minimize the effects on wildlife habitat and create a
non-intrusive human access. Instead of a trail | would support an area on the east side being set
aside for a viewing area. My amateur observations are that many species of birds and animals are
declining in this area, and an intrusive trail might accelerate this.

Wildlife concerns, we’ve had many mating pairs of ducks and other wildlife that we do “NOT” want
disturbed!!! Canadian Geese, Wood Duck, Mallard, Hooded Merganser, pleated and downy
woodpeckers, eagles, great blue heron, flickers, beaver, river otters, weasel, red breasted sapsucker
to name a few. Some are very flighty creatures.

Please be sure to include safe crossing of 99W. Improvements for pedestrians accessing trail along
99W - there are no sidewalks now between Meinike and Edy (or east along old condos) walking
along 99W is very dangerous. (Also on Edy)

A bridge or tunnel under/over 99 would be a great first start. Build a wide walk adjacent to
trailblazer PL rather than in wetlands on Nels Dr. side. Avoid people’s backyards and limit effect on
wildlife.

Our address is “.....”" SW Nels Drive in Sherwood and the proposed location of the Cedar Creek Trail is
currently shown running directly behind our property. We feel that this trail would be better located
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on the opposite side of the greenway as we have a great deal of rain water runoff every time it
rains. The area directly behind our homes is currently maintained by the City of Sherwood for the
purpose of water runoff. A culvert would be required to be installed here which would increase
costs. The culvert would have to be dug close to standing cedar trees and we fear this would
undermine the roots and damage the trees. This could cause them to be blown down onto
neighboring houses. We also feel that by siting the walkway across the waterway from our property
the walkway would sit higher on the hill and allow a better viewing vantage point while having less
impact on the wild life. It also would save the cost of installing two bridges across the creek in the
greenway as currently shown. By the pathway running behind the property along Nels drive it opens
up all our properties to vandalism, theft and loss of privacy. All owners along the Nels Drive side of
the Greenway purchased the property because it was along this Greenway and it afforded the ability
to watch the birds and wildlife that lived there. The property on the other side of the greenway
would not be impacted as much as their street runs in front of their homes now and a walkway
running along it or just below the roadway would not change their site lines or open them up for
possible invasion of privacy to their yards like it would if the walkway was placed where you now
have it shown. We worry about the harassment to the wildlife in the greenway. There are currently
beavers, nesting Geese, Ducks, River Otters, Deer, Great Blue Herons, Kingfishers and many many
other birds and critters that live in this area. We all enjoy watching them and worry about the
impact of this walkway. We aren't anti-walkway. We can see its value and would use it. We just
would like to see it constructed and placed in a manner that impacts property and wildlife with the
least damage and lowest costs. We also feel that a sidewalk is needed all along Edy Road. There is
some sidewalk here, but there is a stretch that has no sidewalk causing walkers to skirt busy Edy
road. Adding the Cedar Creek Trail and the new school on Edy road will increase walking traffic and
it is only a matter of time before someone gets hit. We feel this should be a priority. We look
forward to future meetings on this topic and appreciate you hearing our input.

* | believe the trail is a good thing... really... And I'm not trying to be a "not in my backyard" kind of
person. | believe most concerns from our neighborhood primarily have to do with security and
privacy. Placing a trail so close to backyards with no fencing (such as ours) raises a real issue of
security and privacy - particularly when homeowners have spent a lot of money landscaping yards
with the belief that no one would ever be back there...that being said, | really think there is a good
compromise for both sides that will make the project a successful one yet maintain the privacy and
security that the homeowners expect. A question... How much input do homeowners actually have
on where the path will be relative to their property line? | know from discussions in our
neighborhood (Cedar Creek Estates) that a path is something most would like IF it were kept as far
away from our property lines as possible. Basically, we were here first and would like to hope that
our input will carry some weight in determining the location of the path. Was/Has work been done
on finding out if the path could wind along the other side of the creek and then cross over via bridge
at a location less intrusive to those that live along the path?
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* |live in Cedar Creek Estates and my house backs up to the wetlands. | think a walking path through
the wetlands would be a great thing...IF that path were put as far away from the property lines of
the homeowners that live there. One of the biggest reasons we bought where we did 11 years ago
was because of the peaceful and PRIVATE backdrop. | am hoping we can maintain that feature while
still serving the needs of the city and those that live around us.

Question 2:

What do you see as the biggest opportunities of this project, and how can the design(s) best incorporate
these opportunities? Please be specific.

Answers:

* The bridge would remind people of the trail system every time they drove under it. In the long run
it’s a much safer and cost saving choice over the tunnel idea.

* Walk the area and use existing crossing — Waste (if not waste, fraud and abuse) on Otak proposed
path is set — because of design of Keyes/Freeman condo project.

* Allowing wildlife to flourish and permitting humans to observe and be educated about the wonders
of nature.

*  Fabulous opportunity to create remarkable trails through natural areas — biking, walking destination.

* Ties our side of city with downtown with bridge or tunnel. Just wide sidewalks and safer ways to
cross Edy and 99. It would be great if we could walk/ride bikes from bird sanctuary to downtown

Sherwood.

Question 3:

What do you see as the biggest challenges of this project? What solutions would you suggest to
overcome these challenges? Please be specific.

Answers:

* Focus on trails above the wetlands, with only a small amount of boardwalk through the wetland.
That would be less invasive, easier to maintain and give the feel of the boardwalk as “an added
treat”.

* Finding non compromised engineers and competent staff — Otak cost figures are just not realistic —
Question — How much with the pathway diminish surrounding land values- Will the pathway
negatively impact USFWs water (refuge) quality? Does it (pathway) impact critical habitat?
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* Ifthereis to be a trail, the routing, access, privacy for both the wildlife and the homeowners
overlooking the trail. Flooding potential from time to time - Solutions: Trail to be on the outside
eddies of the wetlands. Fencing for the residents along the wetlands. Maintenance budget.

* | overhear homeowners on northwest of 99W along wetland — concerns about privacy, wildlife. | live
in Woodhaven and consider our trails a great asset — have worked on improvement of vegetation —
see plenty of wildlife — trails do not disturb!

* Effect on wildlife could kill the project — People don’t want others in backyard so minimize more — |
am really up for walk/bike trails but not trashing wetlands.

Question 4:

Comments regarding the options for crossing Highway 99W:

Answers:
* Bridge.

* Atunnel as long as 99 is wide would be a scary place for kids and family to cross. Tunnels seem to
attract graffiti, transients and other general mischief. My family and | would prefer a bicycle and
pedestrian friendly bridge.

*  Use the existing 99 crossing — Otak has created at Keyes/Freeman condos an attractive nuisance —
per say. This where the “proposed” 99W crossing is located.

* It seems prohibitive to finance a bridge or a tunnel. A beefed up crossing of 99W at Meinecke Road
with visual and audible signals might work.

*  Obviously safety of crossing 99W. Safety of tunnel or ease of accessing bridge. We need a safe
crossing of 99W trail or no trail. Traffic lights do not provide safe crossing.

e Either would be awesome.

Question 5:

Other comments regarding this project.

Answers:

* Paving at slope is the preference for trails.
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* Ifthere is money for this type of project, | cannot fathom why there is not a plan for completing a
sidewalk all the way from the new schools up to 99W. There is a very unsafe stretch of Edy Road
that will probably become busier with foot and bike traffic because of the new schools. Will it take a
tragedy on the road before the city will take care of this issue? While a trail would be welcomed,
please prioritize projects with resident’s best interests in mind.

* Otak has obviously followed poor (or willfully misleading) pathway instructions for 99W crossing.
Has an environmental assessment been completed? Has a tort liability analysis been finished? What
are (city, county, state, federal) proposing to pay for the license, easement fee interest on pathway
or private property (see Nolan v Calif Coastal Commission). Does Otak have any comments, etc. from
USFWS or OFWS? Has the Corp of US Army Engineers or DSL been asked what permits are necessary
to construct this pathway?

* In connection with all of Sherwood’s trail areas, institute a periodical census (say every 2 years) of
principal animals and birds and take action to reduce losses — squirrels, rabbits, coyotes, deer, water
birds, etc.

* Good luck! Great plan and we need more ped options to maintain livability, avoid “locking up”
developments from ped access, and prevent unsafe biking & walking.

* How about sidewalks along Edy and a safe cross tunnel/bridge at Edy & 99. That is dangerous now
and would be nice to add to this project as a way to solve a safety problem and make for nice
walking.
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Cost Estimates

These planning level cost estimates have been developed without the benefit of detailed design
drawings. They reflect the conceptual alignments and highway crossing options described in the
study with a reasonable approximation of costs from other trail projects. They are preliminary,
and subject to change based on the final designs and market conditions.

Limited available funding and permitting challenges for a trail of this length usually necessitate
that the project is constructed in phases. For the purposes of this study, the costs estimates have
been arranged in three trail segments, and three crossing options for Highway 99W. The results
are summarized in the main report.

There are other trail alignments that were considered but not provided with a cost estimate.
These alternate alignments could be considered during the Master Plan phase with the tools
contained in this report.



Subsegment 1 Main Trail - AC $80 $ 40,320
Subsegment 2A Main Trail - Boardwalk, wood 342 LF $200 $ 68,400
Creek Crossing 1 EA $50,000 $ 50,000
Access Trail - AC, on slope 1,197 LF $70 $ 83,790
Retaining Walls (MSE) 400 SF $35 $ 14,000
Subsegment 3A Main Trail - Boardwalk, wood 1,661 LF $200 $ 332,200
Creek Crossing 1 EA $50,000 $ 50,000
Access Trail - AC, on slope 323 LF $70 % 22,610
Access Trail - AC, on slope 632 LF $70 % 44,240
Access Trail - AC, on slope 434 LF $70 $ 30,380
Retaining Walls (MSE) 400 SF $35 $ 14,000
Subsegment 4 Main Trail - Boardwalk, wood 538 LF $200 $ 107,600
Subsegment 5 Main Trail - AC, on slope 90 LF $100 $ 9,000
Retaining Walls (MSE) 80 SF $35 $ 2,800
Kiosks 2 EA $5,000 $ 10,000
Signage 1 EA $3,000 $ 3,000
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Subsegment 1

Subsegment 2B

Subsegment 3B

Subsegment 4

Subsegment 5

Main Trail - AC

Main Trail - AC, on slope
Retaining Walls (MSE)
Creek Crossing

Access Trail - AC, on slope
Retaining Walls (MSE)

Access Trail - AC, on slope
Retaining Walls (MSE)
Creek Crossing

Access Trail - AC

Access Trail - AC, on slope

Main Trail - Boardwalk, wood

Main Trail - AC, on slope
Retaining Walls (MSE)

Kiosks
Signage
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Estimated Trail Construction Costs
Highway 99W - Meinecke At-grade Improvements

Trail Subsegment Element Quantity  Unit Unit Cost Total Cost
Subsegment 6 Main Trail - AC 1,113 LF $80 $ 89,040
Meinicke Crossing Highway 99W, Grade Impr. 1 ALLOW  $150,000 $ 150,000
Subsegment 8 Main Trail - AC, on slope 220 LF $100 $ 22,000
Construction Subtotal $ 261,040
Estimating Contingency 30% $ 78,312
Total Construction Cost $ 339,352
Preliminary Engineering 12% $ 40,722
Construction Engineering 15% $ 50,903
Total Cost $ 430,977

Hwy. 99

Crossing




Estimated Trail Construction Costs
Highway 99W - Tunnel
Trail Subsegment Element Quantity  Unit Unit Cost Total Cost
Subsegment 6 Main Trail - AC 1,113 LF $80 $ 89,040
Tunnel Crossing Highway 99W Tunnel 1 ALLOW $1,500,000 $ 1,500,000
Subsegment 8 Main Trail - AC, on slope 220 LF $100 $ 22,000
Construction Subtotal $ 1,611,040
Estimating Contingency 30% $ 483,312
Total Construction Cost $ 2,094,352
Preliminary Engineering 12% $ 251,322
Construction Engineering 15% $ 314,153
Total Cost $ 2,722,658




Estimated Trail Construction Costs
Highway 99W - Bridge
Trail Subsegment Element Quantity  Unit Unit Cost Total Cost
Subsegment 6 Main Trail - AC 1,113 LF $80 $ 89,040
Bridge Crossing Highway 99W Bridge 1 ALLOW $3,000,000 $ 3,000,000
Subsegment 8 Main Trail - AC, on slope 220 LF $100 $ 22,000
Construction Subtotal $ 3,111,040
Estimating Contingency 30% $ 933,312
Total Construction Cost $ 4,044,352
Preliminary Engineering 12% $ 485,322
Construction Engineering 15% $ 606,653
Total Cost $ 5,257,658

Hwy. 99
Crossing




Subsegment 7

Subsegment 9A

Subsegment 10

Edy Rd Crossing

Main Trail - AC, on slope
Retaining Walls (MSE)

Main Trail - Boardwalk, wood

Creek Crossing

Access Trail - Boardwalk
Access Trail - AC, on slope
Retaining Walls (MSE)
Access Trail - AC

Access Trail - AC, on slope
Access Trail - AC

Creek Crossing

Access Trail - AC, on slope
Access Trail - AC, on slope
Access Trail - AC

Access Trail - AC

Access Trail - AC, on slope
Retaining Walls (MSE)

Crosswalk, Enhanced

Signage
Kiosks
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Subsegment 7
Subsegment 8

Subsegment 9B

Subsegment 10

Edy Rd Crossing

Edy Rd.
Crossing

Main Trail - AC, on slope
Retaining Walls (MSE)
Main Trail - AC, on slope

Main Trail - AC, on slope
Creek Crossing

Access Trail - AC, on slope
Access Trail - AC, on slope
Access Trail - AC, on slope

Crosswalk, Enhanced

Signage
Kiosks
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Subsegment 11 Main Trail - Boardwalk, wood

Subsegment 12A Main Trail - Boardwalk, wood
Access Trail - AC, on slope
Access Trail - Boardwalk
Creek Crossing

Access Trail - AC, on slope
Retaining Walls (MSE)
Subsegment 13 Main Trail - Boardwalk, wood
Creek Crossing

Roy Rogers Rd Crossing Crosswalk, Enhanced

Signage
Kiosks

Roy Rogers Rd.
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Subsegment 11 Main Trail - Boardwalk, wood
Main Trail - AC, on slope
Access Trail - AC, on slope
Access Trail - Boardwalk
Creek Crossing

Access Trail - AC, on slope

Subsegment 12B

Main Trail - Boardwalk, wood
Creek Crossing

Subsegment 13

Roy Rogers Rd Crossing Crosswalk, Enhanced

Signage
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Flood Plain Considerations

Where the trail alignhment crosses through the flood plain, much of the trail will be elevated
and will occasionally cross the creek channel. The selection of construction methods will

need to consider how the water surface elevations vary along Cedar Creek. The proposed path
alignments for Option A are located within the 100-year flood plain for much of the alighment,
with Option B alignments tending to be outside the flood plain. The following table shows the
estimated flooding depths for Option A, for flow events having 2-, 5-, 10-, 25- and 100-year
return periods. Flow events having shorter return periods will still cause the water to overflow
the banks and to generally extend towards the wetland delineation boundaries shown.

The elevation differences between the 10-year and 100-year flows vary for different portions

of the trail alignment. For the location south of SW Edy Road, the predicted flooding depths
for 10-year and 100-year flow events are within approximately 0.8 foot of each other. There is a
larger difference of approximately 1.5 feet for the trail section between SW Edy Road and OR-
99W and even greater differences between OR-99W and Washington Street.

Construction of trail and bridge facilities within the floodway may impact surface water levels

if these structures impede flow within the trail corridor. The proposed design should minimize
blockage of flows within the flood plain and should recognize the potential for debris to
accumulate on the upstream face of bridge sections. Future studies may need to include a Letter
of Map Revision (LOMR) for this channel section to update the previous FEMA floodplain
studies (Pacific 2005). The current hydraulic modeling for the FEMA flood plain study
recognizes some portions of the flood plain will have very dense vegetation and will severely
restrict flows. Those portions of the flood plain will have very low velocities and will contribute
very little to the total flow through the alignment during flood events. Located within a wetland,
the channels are also expected to have relatively low velocities on the order of 2 to 3 feet per
second.



Option A - Estimated Water Depths for Various Return Periods

X-Section Apg(;%ggf‘te Trail Grqund 2-year 5-year 10-year | 25-year ;2;
D Centerline Ele\{atlon waterl waterl waterl waterl water

Station Option A depth depth depth depth i

Meinecke Road
16 10 164.0 -6.3 -5.5 -5.1 -4.5 -3.6
17 70 164.0 -6.6 -5.8 -5.3 -4.7 -3.7
18 460 158.0 -2.0 -1.4 -0.8 -0.1 1.1
19 1040 152.5 0.9 2.4 3.4 4.3 5.9
20 1650 152.0 0.8 2.6 3.7 4.6 6.2
21 2040 151.0 1.5 3.3 4.4 o 7.0
22 2690 164.0 -13.2 -10.9 -9.5 -8.4 -6.7
23 2700 166.0 -15.3 -13.0 -11.6 -10.6 -8.8
OR-99W?

24 2840 172.0 -22.9 -21.9 -21.4 -21.0 -20.3
25 2910 155.0 -5.9 -5.0 -4.5 -4.0 -3.3
26 3570 145.5 2.9 3.8 4.3 4.8 5.6
27 4150 144.5 3.5 4.3 4.9 5.2 6.3
28 4420 146.0 1.6 2.7 3.3 3.9 4.8
29 4430 148.0 -0.4 0.7 1.3 1.9 2.8
30 4510 152.0 -5.0 -3.7 -2.9 -2.2 -1.2
31 4520 154.0 -7.0 -5.7 -4.9 -4.2 -3.3
32 4840 160.0 -13.6 -12.2 -11.4 -10.7 -9.7
33 4870 160.0 -13.6 -12.2 -11.4 -10.7 -9.7

Edy Road?
34 4970 152.0 -6.6 -5.8 -5.4 -5.1 -4.7
35 5020 143.2 2.2 3.0 3.4 3.7 4.1
36 5070 142.5 2.8 3.6 4.0 4.3 4.7
37 5250 152.0 -7.2 -6.4 -6.0 -5.7 -5.3
38 5420 144.0 0.5 1.3 1.7 2.0 2.4
39 5710 144.0 0.1 0.9 1.3 1.7 2.1
40 5930 140.5 3.2 4.1 4.5 4.9 5.3
41 6270 142.0 1.2 2.1 2.5 2.8 3.2
42 6720 140.0 1.6 2.4 2.8 3.1 3.4
43 7020 148.0 -8.4 -7.0 -6.1 -7.0 -6.0
Roy Rogers Road

1 Positive number is water depth above the trail.

2 Assumes that the trail climbs to cross the roadway rather than crossing under the roadway in a tunnel.
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