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Abstract:
The proposed action is the development of light rail transit between downtown Portland,
Oregon, the City of Milwaukie and north Clackamas County. The Portland-Milwaukie
Light Rail Project Supplemental Draft Environmental Impact Statement (SDEIS) updates
information contained in the South/North Corridor Project Draft Environmental Impact
Statement that was published in February 1998. It also considers findings from the South
Corridor SDEIS published in December, 2002. This SDEIS examines a No-Build
Alternative and a Light Rail Alternative for the Portland-Milwaukie Corridor. The Light
Rail Alternative is represented by the Locally Preferred Alternative (LPA), identified in
2003 by the Metro Council at the conclusion of the South Corridor SDEIS, and related
alignment and design options. The analysis and impact assessment considers potential
long-term, short-term and cumulative effects on transit service, ridership, accessibility,
traffic, regional and local roadways, freight movements, acquisitions and displacements,
land use, economics, neighborhoods, visual and aesthetic resources, ecosystems, water
quality and hydrology, geology and seismology, air quality, hazardous materials, noise
and vibration, energy, hazardous materials, parklands, safety and security, utilities,
historic and cultural resources, and public services. The analysis also considers financial
feasibility of the alternatives, alignments, and design options. The Metro Council along
with TriMet and local governments will use the information in this SDEIS and resulting
public comments to identify a preferred alternative for the Portland-Milwaukie Light Rail
Project.
Comment on this document may be submitted in writing or may be made orally at a
public hearing. Written comments should be submitted to Mark Turpel at the above
address. Comments are due by 12:00 p.m., June 23, 2008.
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S. EXECUTIVE SUMMARY
The Portland-Milwaukie Light Rail Project
Supplemental Draft Environmental Impact Statement
(SDEIS) examines a proposal to develop light rail
transit in the final segment of the South Corridor
project connecting downtown Portland, Oregon, the
City of Milwaukie and north Clackamas County. Figure
S-1 shows the regional setting for the proposed project.

CHAPTER CONTENTS
S.1 Portland-Milwaukie Corridor...................... S-1
S.2 Project History and Decision-Making
Process ........................................................... S-4
S.3 Purpose and Need .................................... S-4
S.4 Alternatives Considered............................ S-5
S.5 Transportation Impacts ........................... S-13
S.6 Environmental Consequences ................ S-16
S.7 Evaluation of the Alternatives ................. S-20
S.8 Next Steps .............................................. S-23

The South Corridor is part of a larger high capacity
transit corridor known as the South/North Corridor,
which extends from Clackamas County to downtown
Portland and north to the Columbia River and
Vancouver, Washington. Figure S-2 shows the regional
high capacity transit system serving this area. In 1998, the Federal Transit Administration (FTA),
Metro, and the Tri-County Metropolitan Transportation District (TriMet) released the South/North
Corridor Draft Environmental Impact Statement (DEIS). This SDEIS augments the South/North
DEIS by updating information on the purpose and need, alternatives considered, affected
environment, and anticipated environmental impacts for the Portland-Milwaukie Corridor to reflect
the changed conditions since the South/North DEIS was published. It also incorporates findings
developed through the South Corridor Supplemental Draft Environmental Impact Statement
(SDEIS), issued in December 2002.

This SDEIS has been prepared in compliance with the National Environmental Policy Act (NEPA).
The FTA is the federal lead agency for this SDEIS, and Metro is the project’s local lead agency,
working in cooperation with TriMet. The purpose of this SDEIS is to present details of the project
alternatives and their environmental and transportation performance to decision-makers and the
public to help them identify a preferred alternative.
S.1 PORTLAND-MILWAUKIE CORRIDOR
The Portland-Milwaukie Corridor is part of the larger South/North Corridor and is a subset of the
South Corridor. The corridor is located in the Portland, Oregon metropolitan region, the population
and economic center of an extensive area that includes southern Washington and much of Oregon.
The Portland-Vancouver metropolitan area incorporates the urban portion of three Oregon counties
(Multnomah, Clackamas, and Washington) and the urban portion of Clark County, Washington.
Figure S-2 shows other planned high-capacity transit projects in addition to the Portland-Milwaukie
Light Rail Project. This includes the Columbia River Crossing Project which would extend the light
rail to Vancouver, Washington.
The Portland-Milwaukie corridor includes the city of Milwaukie and much of southeast Portland and
the Portland Central City, including the Portland Central Business District, the South Waterfront
district, and the Central Eastside Industrial District (CEID). These areas have some of the region’s
highest concentrations of population and employment, and they include many of the region’s major
educational, health services, government/civic, and entertainment facilities.
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Travelers within the corridor use a variety of local, regional, state, and interstate facilities. TriMet is
the provider of public transportation, operating fixed-route transit buses, on-demand van and small
bus service for the elderly and disabled, and light rail lines throughout the region.
S.2 PROJECT HISTORY AND DECISION-MAKING PROCESS
In 2003, the Metro Council identified a Locally Preferred Alternative (LPA) for the South Corridor,
calling for two phases of light rail investment. The LPA selection followed the publication of the
South Corridor Project SDEIS in December 2002. Phase I of the South Corridor LPA was the I205/Portland Mall project, which released a Final EIS in November 2004 and is now under
construction. Phase II is the light rail segment between downtown Portland and Milwaukie, and it
would connect directly to Phase I’s Portland Mall segment at Portland State University
The region’s decision to select light rail for the South Corridor and move forward in two phases of
investment is documented in the South Corridor Project LPA Report (Metro, April 2003). The South
Corridor I-205/Portland Mall FEIS of 2004 further confirmed the LPA’s selection of light rail for
the Portland-Milwaukie corridor.
Other planning and environmental studies that have guided the development of light rail in the South
Corridor include:
x

1993 Tier I and Tier II South/North Alternatives Analysis (1993 South/North Alternatives
Analysis)

x

1998 South/North Corridor Project Draft Environmental Impact Statement (1998 South/North
DEIS)

x

2000 South Corridor Transportation Alternatives Study (2000 SCTAS)

x

2002 South Corridor Supplemental Draft Environmental Impact Statement (2002 South Corridor
SDEIS)

x

2003 Downtown Amendment to the South Corridor Project Supplemental Draft Environmental
Impact Statement (2003 Downtown Amendment)

To prepare for the Portland-Milwaukie SDEIS, Metro and TriMet conducted a Refinement Study
beginning in October 2006. The study, which responded to recommendations in the 2003 LPA
Report, reviewed the findings of earlier studies and examined refinements to the 2003 LPA. As a
result, the study’s steering committee recommended a number of alignment and design options to be
studied in this SDEIS. A more detailed description of the history and decision-making process for
light rail may be found in Chapter 2, Alternatives Considered.
S.3 PURPOSE AND NEED
The purpose and need for this project was originally defined by the South/North Corridor Project
DEIS in 1998. The purpose and need was updated with the South Corridor Draft SEIS in December
2002 and the subsequent South Corridor LPA decision in 2003. The purpose is:
To implement a major transit improvement in the South Corridor that maintains livability in
the metropolitan region, supports land use goals, optimizes the transportation system, is
environmentally sensitive, reflects community values, and is fiscally responsive.
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Since the Phase I investment for the South Corridor is nearly complete, this SDEIS focuses on the
remaining need to develop light rail within the Portland-Milwaukie corridor as Phase II of the South
Corridor.
The need for a major transit investment in the Portland-Milwaukie Corridor is identified as:
x

Historic and projected rapid population and employment growth in the corridor, which creates an
unmet demand for increased travel choices and transit capacity.

x

High levels of existing traffic congestion and travel delay in the corridor and deteriorating travel
conditions in the future.

x

The need for high-quality transit service in the corridor to achieve regional and local land use
objectives.

S.3.1 Project Goals and Objectives
The Goals and Objectives established for the Portland-Milwaukie Light Rail Project derive from the
purpose and need analysis summarized above and as originally defined for the South/North Corridor
Study and reaffirmed through the South Corridor SDEIS.
The goals and objectives of the Portland-Milwaukie Light Rail Project (in its capacity as the south
segment of the South/North Corridor) are to:
x

Provide high-quality transit service in the corridor

x

Ensure effective transit system operations in the corridor

x

Maximize the ability of the transit system to accommodate future growth in travel demand in the
corridor

x

Minimize traffic congestion and traffic infiltration through neighborhoods in the corridor

x

Promote regionally agreed upon land use patterns and development in the corridor

x

Provide for a fiscally stable and financially efficient transit system

x

Maximize the efficiency and environmental sensitivity of the engineering design of the proposed
project

S.4 ALTERNATIVES CONSIDERED
This SDEIS examines a No-Build Alternative and a Light Rail Alternative for the PortlandMilwaukie Corridor. The No-Build Alternative is required under NEPA and represents future
conditions without the Portland-Milwaukie Light Rail Project. The No-Build Alternative represents
both a possible outcome of the process and a reference point to gauge the benefits, costs, and
impacts of the Light Rail Alternative. It assumes the same levels of growth in population and
employment through the year 2030 as discussed above (see Section S.1), but depicts the region’s
future transportation system without the Portland-Milwaukie Light Rail Project.
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The Light Rail Alternative, which includes the 2003 LPA and other related alignment and design
options, is shown in Figures S-3 to S-5 and is described below.
S.4.1 2003 LPA
The 2003 LPA includes approximately 6.4 miles of light rail, 11 stations and a new bridge across the
Willamette River. The route would begin near Portland State University (PSU), at the southern end
of downtown Portland, connecting with the Portland Mall light rail currently being constructed at
SW Fifth and Sixth Avenues. The 2003 LPA would end in downtown Milwaukie at SE Lake Road.
This alternative represents the baseline for the project’s Light Rail Alternative and provides a point
of comparison to the other options below.
From the connection with the Portland Mall at SW Jackson Street, the 2003 LPA alignment would
turn east and follow SW Lincoln Street to SW 1st Avenue, intersecting SW 4th and SW 1st Avenues
and SW Naito Parkway. The route would have a bridge over SW Harrison Street and SW Harbor
Drive, descending to an at-grade station at SW River Parkway. It would then continue under the I-5
Marquam Bridge on a new bridge over the Willamette River, touching down south of the existing
Oregon Museum of Science and Industry (OMSI) building. The light rail alignment then would
continue east, crossing the Oregon Pacific Railroad (OPR) either at grade or grade-separated and
then underneath the SE Martin Luther King Jr. Boulevard viaduct before turning southeast and
running along the west side of Union Pacific Railroad (UPRR) right-of-way. From near SE 7th
Avenue and SE Division Street, the 2003 LPA would continue south parallel to the freight rail
tracks.
Between SE 7th Avenue and SE Powell Boulevard, the alignment would be adjacent to and south of
the UPRR tracks. South of SE Powell Boulevard, the alignment would be in the center of SE 17th
Avenue to south of SE Schiller Street, where it would then continue east along the east side of SE
McLoughlin Boulevard (OR 99E). Between SE Reedway Street and SE Tacoma Street, the
alignment is located between SE McLoughlin Boulevard and the UPRR tracks.
Just north of SE Tacoma Street, the alignment moves west away from the alignment along the UPRR
and crosses over the SE McLoughlin Boulevard northbound access ramp then under SE Tacoma
Street. The alignment continues south along the west side of SE Main Street to SE Milport Road
then turns east to the Tillamook Branch Line and crosses over the UPRR freight rail line and under
Highway 224. The alignment remains along the east side of the Tillamook Branch Line through
Milwaukie and terminates at SE Lake Road.
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S.4.2 Other Alignments and Options
The other alignments and options being considered in conjunction with the 2003 LPA include:
x

Willamette River crossing options for a new bridge between the South Waterfront district and
southeast Portland, with four location options in addition to the 2003 LPA’s river crossing. The
bridge would serve light rail and streetcars and would also feature a trail for bicyclists and
pedestrians. There are also options for bridge height, bridge types, and accommodation for buses.

x Extension to SE Park Avenue, an alignment terminus option that would extend light rail about
0.8 mile south of the 2003 LPA, to SE Park Avenue, adding two stations and additional park and
ride capacity. The alignment includes an elevated and at-grade crossing option on SE
McLoughlin Boulevard.
x

Tillamook Branch Alignment, an option in the McLoughlin Industrial Area that would
transition to an alignment along the Tillamook Branch Line just north of Milwaukie and would
include the extension to SE Park Avenue, but with only one station beyond downtown
Milwaukie. The Tillamook Branch Line alignment was developed in response to concerns about
light rail impacts in the industrial area in the previous 2002 South Corridor SDEIS.

S.4.3 Stations and Park and Rides
This SDEIS also examines station and park and ride options along the corridor. The differences in
station locations and features are mostly related to the 2003 LPA alignment and the other alignment
options. From PSU and heading south, the station options include:
x

Lincoln

x

Bybee

x

RiverPlace

x

Tacoma (two site options)

x

Harbor Drive

x

Milwaukie

x

South Waterfront (with several site options)

x

Harrison

x

OMSI (with several site options)

x

Monroe

x

Clinton

x

Washington

x

Rhine

x

Lake Road

x

Holgate

x

Bluebird

x

Harold

x

Park Avenue

There are options for park and ride at the following stations:
x

Tacoma (600 to 1,000 spaces)

x

Milwaukie (formerly known as the Southgate site, with 600 spaces)

x

Lake Road (275 spaces)

x

Park Avenue (1,000 spaces)
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In addition, based on the SDEIS findings about optimizing the location of park and ride spaces in the
corridor, the SDEIS considered the potential for increasing the park and ride capacity at the Tacoma
(to 1,250 spaces) and Park Avenue (to 1,200 spaces) stations.
The key characteristics of the Light Rail Alternative and the No-Build Alternative are summarized in
Table S-1 below, and discussed in more detail in Chapter 2. A more comprehensive description of
these alternatives and transportation analysis assumptions can be found in the Detailed Description
of Alternatives Report (Metro, October 2007).
Table S-1
Key Features of the Alternatives
Alternative

Transit
x

No-Build
Alternative x
x

x

x
x

x
x

Portlandx
Milwaukie x
Light Rail
Alternative
x

x
x
x
x
x

May 2008

Roadway

Existing 2007 transit services and facilities.
x
Some increases in route frequency and/or run times to avoid
peak overloads and/or to maintain schedule reliability.
Incremental increases in service hours and vehicle procurement,
consistent with available revenue sources and consistent with
the RTP 2025 financially constrained transit network.
One new bus route that would connect the Clackamas Transit
Center and downtown Milwaukie on SE Johnson Creek
Boulevard.
Completion of the first phase of the South Corridor Project on
the Portland Mall and I-205.
Assumes separate projects for a 300-space park and ride facility
at SE McLoughlin Boulevard and SE Milport Road and 100space shared park and ride at Clackamas Community College.
Minor changes in transit operations and routing in the South
Corridor.
An expansion of the Powell Garage to accommodate at least 50
additional buses.
All transit improvements included within the No-Build Alternative.
A mostly double-tracked light rail between downtown Portland
and Milwaukie terminating at either SE Lake Road or SE Park
Avenue generally parallel to and east of SE McLoughlin
Boulevard, with 11 to 15 LRT stations.
Adjustments to No-Build bus network: 1) eliminate/modify bus
routes that would duplicate light rail service and 2) adjust routes
to connect to light rail stations or transit centers.
Three park and ride facilities providing 1,475 to 2,600 spaces
Shifting of streetcar alignment to accommodate light rail along
SW River Drive with the 2003 LPA alignment.
Accommodate streetcar access to new Willamette River bridge.
New Willamette River bridge with potential to accommodate
rerouted buses.
Expansion of the Ruby Junction Operations and Maintenance
Facility to accommodate 16 to 23 additional light rail vehicles.

Road improvements are limited to
those in the 2004 RTP financially
constrained highway network.
See Appendix B of the PortlandMilwaukie Project Detailed
Definition of Alternatives Report
(Metro, October 2007) for a
detailed listing of the planned
roadway projects within the
Portland-Milwaukie project area.

Road improvements and
modifications in addition to those in
the 2004 RTP financially constrained
highway network:
x
Modifications to segments of
roadways along SW Lincoln
Street; SW Harbor Drive;
th
modifications to SE 17 Avenue
in Portland and SE Main Street in
Milwaukie, to accommodate the
LRT alignment, depending upon
the design option.
x
Reconfiguration of access to SE
McLoughlin Boulevard at the
Tacoma Station and the
Milwaukie Station.
x
Potential at-grade crossing of SE
McLoughlin Boulevard south of
Milwaukie.

Portland-Milwaukie Light Rail Project SDEIS

S-11

S.4.4 Willamette River Bridge
The Light Rail Alternative includes a new bridge for light rail across the Willamette River. The
bridge would also accommodate streetcars and buses and provide a bicycle and pedestrian path. The
bridge’s design details will be further defined after the selection of a Preferred Alternative, but the
SDEIS explores the effects of a variety of bridge concepts and options. These allow the SDEIS to
compare choices about the type of bridge, its height and width, and whether buses would operate on
the bridge in addition to light rail and the streetcar.
In addition to the 2003 LPA, there are four other alignments for crossing the river between the South
Waterfront and the Central Eastside Industrial District. The types of bridges considered in this
SDEIS include cable-stayed, concrete segmental, and cable-stayed through truss hybrid bridge types.
Table S-2 summarizes the bridge options.
The SDEIS also studies how various bridge heights may affect navigational clearances. The United
States Coast Guard will ultimately decide the navigational clearance requirements for the new
bridge, but the bridge types assumed for the SDEIS analysis would provide a 72-foot vertical
clearance or a 65-foot clearance. Based on initial analysis results, it is possible that a clearance of
approximately 75 feet may be required in order to maintain existing navigational clearances for the
river.
Table S-2
Willamette River Design Options
Representative Concepts
1

Bridge Type Concept

Design Options
Eastside Landing

South Waterfront
Street Plan2,3

2003 LPA

Cable-stayed through
truss
72’ clearance

Concrete segmental
65’ clearance

At grade or
grade-separated

Meade - Sherman

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

S Waterfront 2002

Porter - Caruthers

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

N Macadam 1996

Meade - Caruthers

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

N Macadam 1996

Porter - Sherman

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

S Waterfront 2002

1

Bridge types are representative concepts used for the SDEIS.

2.
3

NA

Meade-Sherman and Porter Sherman use the South Waterfront Plan (2002) street network.

Porter-Caruthers and Meade-Caruthers use the North Macadam District Street Plan (1996), which is parallel and perpendicular to the Zidell – OHSU
property line and is being reconsidered.

S.4.5 Light Rail Alternative Operations and Maintenance Facilities
The Light Rail Alternative would require an additional 16 to 23 light rail vehicles compared with the
No-Build Alternative. TriMet’s existing Ruby Junction Operations Facility, located in the city of
Gresham near SE 199th Avenue and SE Burnside Street, would be expanded to accommodate the
operations and maintenance needs for the additional vehicles and would also provide for capacity
needed to serve general system expansion.
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S.5 TRANSPORTATION IMPACTS
This section summarizes the transit, highway, and freight impacts (by 2030) of the alternatives.
Variations in some transportation impacts would occur due to different design options.
S.5.1 Transit Impacts
The Light Rail Alternative would offer benefits to transit riders by providing faster, more reliable
service, improved access to stations, and more convenient connections to other destinations in the
region. In addition to the improvements directly due to light rail, a new bridge that also serves bus
and streetcar would improve transit times and access for riders on those modes.
The Light Rail Alternative total transit travel time savings would offer from one to four minutes to
Pioneer Square, up to 18 minutes to PSU, and between 29 and 33 minutes for transit trips between
Milwaukie and the South Waterfront area, which is not currently a direct route. Transit travel times
would be competitive with automobile trips throughout the corridor, and light rail would be faster
than driving for a trip from the eastside to the South Waterfront area.
S.5.1.1 Transit Ridership

The Light Rail Alternative would increase transit trips at both corridor and system levels. Between
22,000 and 25,500 daily trips on light rail would be expected in the Portland-Milwaukie Corridor by
the year 2030, as shown in Figure S-6. The most light rail trips would occur with the 2003 LPA to
Park because the longer route allows more stations and more park and rides, providing greater
accessibility to more people. The lowest light rail ridership would occur with the 2003 LPA with the
option for buses on the bridge, although buses on the bridge would increase overall transit ridership.
Figure S-6.
Portland-Milwaukie LRT Daily Ridership1, Year 2030

1

Tillamook

2003
LPA-Park

PorterCaruthers

PorterSherman

MeadeCaruthers

MeadeSherman

2003 LPA
Bus

2003 LPA
No Bus

27,000
26,000
25,000
24,000
23,000
22,000
21,000
20,000

LRT ridership is boarding rides per line. Linked trips are counted twice if the passenger transfers from one LRT line to another LRT line.
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The Light Rail Alternative would result in approximately 551,100 to 555,200 average weekday
systemwide trips in 2030 (Figure S-7), compared to approximately 543,100 trips with the No-Build
Alternative.
Figure S-7
Corridor and System Daily Transit Trips Change from No-Build, Year 2030
Corridor Transit Trips

System Transit Trips

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0
2003 LPA
No Bus

2003 LPA
Bus

MeadeSherman

MeadeCaruthers

PorterSherman

Porter2003 LPA- Tillamook
Caruthers
Park

S.5.2 Traffic Impacts
S.5.2.1 Regional Traffic Impacts

The Light Rail Alternative would benefit the regional transportation system by reducing vehicle use,
as measured in changes in vehicle miles traveled (VMT), vehicle hours traveled (VHT), and vehicle
hours of delay (VHD). 1
The 2003 LPA to Park and the Tillamook Branch Line options would do the most to reduce VMT,
VHT, and VHD in 2030 because they have the highest levels of transit use. They would reduce
VMT by about 69,000 miles, VHT by nearly 6,300 hours, and VHD by about 450 hours per average
weekday.
S.5.2.2 Local Transportation Impacts

The analysis of the Light Rail Alternative considers effects on local transportation facilities and uses,
including bicycle and pedestrian activity, parking, congestion and delays, and freight access.

1

Vehicle hours of delay is the amount of delay on congested roadways (above 0.9 vehicle-to-capacity ratio).
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S.5.2.3 Bicycle and Pedestrian Activities

The Light Rail Alternative offers connections to several regional trails, including via a trail provided
by the new bridge, as well as by existing and planned regional trails near the Tacoma station and
downtown Milwaukie.
S.5.2.4 Parking

The Light Rail Alternative would affect up to 550 existing parking spaces in the corridor, but would
provide between 1475 to 2600 new spaces in station areas with potential to provide higher supplies if
demand warrants. In most areas, the losses have low impacts considering available supply and
project demand, although along SE 17th Avenue the loss of on-street and off-street parking near
TriMet’s maintenance facility would result in an under supply. Light rail may offset demand by
offering an alternative to driving and parking.
S.5.2.5 Congestion and Delay

Without mitigation, the Light Rail Alternative would degrade conditions below standards at up to 18
locations in Portland, Milwaukie, and Clackamas County. Most of these locations would be below
standards even with No-Build, but the Light Rail Alternative would increase delays. The major
affected intersections are on streets in the South Waterfront, along SE 17th Avenue, and along SE
McLoughlin Boulevard. Potential mitigation measures or design refinements are available to reduce
the impacts of light rail, and will be further defined through work with local jurisdictions and the
Oregon Department of Transportation.
S.5.2.6 Freight Access

Some of the delays listed above as well as street modifications could affect freight access and travel
times, particularly in the Central Eastside Industrial District and in the McLoughlin Industrial
District. Travel times for trucks could increase by between 50 seconds in the Central Eastside
Industrial District, and up to 150 seconds in the McLoughlin Industrial District. The Tillamook
Branch Line Alignment would avoid the effects of the 2003 LPA in the McLoughlin Industrial
District.
S.5.3 Navigational Impacts
The Portland to Milwaukie Light Rail Project proposes a new bridge over the Willamette River
between the Marquam and Ross Island Bridges (shown on Figure S-2). The SDEIS evaluates effects
of a proposed bridge with vertical clearances of 65 and 72 feet.
Both the Ross Island and Marquam Bridges have maximum vertical clearances of 120 feet. The
lowest existing vertical clearance in this part of the river is 75 feet at the Sellwood Bridge. A survey
of river users (including commercial and recreational users) found that recreational uses would be
accommodated with a 65- to 72-foot clearance. Some ships arriving for the Rose Festival have
higher clearance requirements than are proposed. Several industrial users may be affected because
their operations periodically use crane barges that require higher clearances at high water. Additional
work is being conducted with all users having potential conflicts to determine the extent of the
impacts. The U.S. Coast Guard will make the final decision. At this point, it appears that most users
can be accommodated with approximately 75-foot clearances.
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S.6 ENVIRONMENTAL CONSEQUENCES
Table S-3 summarizes environmental impacts that would occur with the Light Rail Alternative
compared to No-Build, followed by a discussion of major differences in effects by area.
Table S-3
Summary of Environmental Impacts

No-Build

2003 LPA

2003 LPA
w/Bridge
Crossing
Options
(range)

Full Acquisitions

0

55

60-60

Partial Acquisitions

0

67

64-65

82

77

1

Displaced Residence/Business/Other

0

2/46/15

2-2/49-50/
15-15

4/53/13

4/55/13

7/6/2

Low

High

High

High

High

High

Construction Impact: Potential
Temporary Increase in Personal
Income (millions)

0

$390-428

$406-438

$487

$437-484

-

Estimated Jobs Displaced

0

675

744-897

699

705

60

Tax Revenue Impact due to Property
Acquisition

0

$847,000

$905,000$912,000

$868,200

$824,300

Not Estimated

Neighborhood Benefits

Low

High

High

High

High

Low

Neighborhood Impacts

Low

Low

Low

Low

Low

Low-Medium

Visual Resources Impacts

Low

Medium-High

Medium-High

Medium-High

Medium-High

Low

Properties with Identified Historic
Resources

0

15

15

17

17

0

Historic Resources with Expected
Adverse Effects

0

3

3

4

3

0

0/0

5/1

5/1

8/1

8/1

0

Number of Existing Parks Impacted

0

6

6

6

6

0

Number of Planned Parks Impacted

0

0

1

2

2

0

None

None

None

None

None

None

Measures

2003 LPA
Extension to
Park

2003 LPA
w/Tillamook
Branch
Alignment

Maintenance
Base

61

62

14

Displacements and Acquisitions

Land Use and Economic
Compatibility with Local Land Use
Plans

Community Impact Assessment

Historic and Archaeological
Resources

(High/Moderate) Probability Areas for
Archaeological Resources
Parks and Recreational Resources

Geology and Soils Impacts
Ecosystems
Wetland Filled / Spanned (acres)

0

0.57

0.57

0.57

0.57

0

Permanent Footprint of Project Area
2
Stream Crossings (ft )

0

84,350

86,750101,950

96,400

96,400

0

Impervious Surface Area (acres)

0

26.1

26.5

29.2

26.6

3.7

Vegetation Impacts Excluding Open
Water (acres)

0

6.71

6.71

7.78

7.03

0

Impacts to TES Fish-Bearing Streams
(lineal feet)

0

188

188

302

302

0

0

1.9

1.9-2.5

2.0

2.7

1.7

Water Quality/Hydrology
Combined Acreage in Floodplain
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Measures

No-Build

2003 LPA

2003 LPA
w/Bridge
Crossing
Options
(range)

2003 LPA
Extension to
Park

2003 LPA
w/Tillamook
Branch
Alignment

Maintenance
Base

Noise and Vibration
Noise Impacts without Mitigation

0

23

3

25

25

0

Vibration Impacts without Mitigation

0

33

13

36-38

34-36

0

Carbon Monoxide

606.3

605.8

Nitrogen Oxides

16.2

16.1

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

Volatile Organic Compounds

19.1

19.1

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

36,328

36,299

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

495.173

494.819

Similar to LPA

494.632

0

80/35

95/38

84/35

90/42

Public Services Impacts

None

Minor

Minor

Minor

Minor

None

Utilities Impacts

None

Minor

Minor

Minor

Minor

None

Regional Air Quality

(tons per day)

Carbon Dioxide

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

Energy Consumption
9

Regional Daily Vehicle (10 BTU)

Similar to LPA Similar to LPA

Hazardous Materials
All Sites of Concern/Sites of Highest
Concern

S.6.1 Displacements
The Light Rail Alternative would acquire 55 to 62 full properties, including two to four residences
and 46 to 55 businesses. The expansion of the Ruby Junction maintenance base would affect 14
parcels, displacing seven residences and six businesses.
S.6.2 Land Use and Economic Impacts
The Light Rail Alternative would be more supportive of statewide planning goals and regional and
local plans and policies than the No-Build Alternative. The Light Rail Alternative serves major
regional employment and commercial and residential areas, and it supports Statewide Planning
Goals by providing a transportation service that reduces reliance on the automobile.
The Light Rail Alternative supports the regional 2040 Growth Concept, which directs most new
development to mixed-use urban centers and along major transportation corridors. The proposed
project also supports local jurisdiction land use plans and policies. For instance, the Light Rail
Alternative would serve the South Waterfront area, an area targeted for major development by the
City of Portland, and it would support revitalization plans for downtown Milwaukie.
Forty six to 55 businesses with up to 900 jobs could be affected by property acquisition and business
displacement and relocation actions. The project’s mitigation measures include compensation and
relocation for property owners and businesses, which would minimize the effects. If businesses are
able to relocate within the area or region, job losses would be lower. Construction of light rail would
also provide near term economic benefits by providing employment, with over 10,000 additional
person-year jobs and approximately $425 million more in additional personal income, compared to
the No-Build Alternative.
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S.6.3 Community Impacts
The Light Rail Alternative would have generally positive effects on local communities, including
low-income and minority populations within the corridor because it would increase access and
mobility within the corridor and to areas throughout the region. Most of the project is located along
existing transportation corridors, avoiding the division of neighborhoods and limiting property
impacts, with no significant impacts to public or community facilities. Indirect impacts to
neighborhood quality, such as noise and vibration impacts, would be mitigated, and no appreciable
impacts to neighborhood quality are expected. Stations are expected to support neighborhood
commercial centers.
S.6.4 Visual Impacts
The project would be largely within established transportation corridors in urbanized areas. In most
locations, visual impacts would be low. A new bridge over the Willamette River would be the major
visual change created by the project. Of the potential bridge types under consideration, a cablestayed bridge would have the most prominent visual impact but more potential for creating visual
interest, while a concrete segmental bridge would have a lower profile but somewhat less
opportunity for visual distinction. In a few other locations, structures required for the project would
affect localized views, including near RiverPlace for the 2003 LPA and where brief sections with
elevated structures are needed for the Tillamook Branch Line alignment and the 2003 LPA to Park.
Park and rides would also introduce large new structures in north Milwaukie and at SE McLoughlin
Boulevard/SE Park Avenue.
S.6.5 Historical and Cultural Resources
The Light Rail Alternative would adversely impact three to four historic resources and would
potentially affect six to eight areas that could contain archaeological resources. The Tillamook
Branch Line alignment avoids an adverse effect to one historic resource in the Milwaukie Industrial
area, compared to the 2003 LPA and the LPA to Park. The Tillamook Branch Line alignment and
the 2003 LPA to Park would both have visual impacts to the historic rail trestle over Kellogg Lake.
S.6.6 Parks and Recreation
The Light Rail Alternative would affect up to six existing park or recreation resources and two to
three planned parks or recreation resources. Most of these effects involve the light rail crossing over
or near a resource. The affected areas are near existing or planned trails along the Willamette River.
With the 2003 LPA to Park or the Tillamook Branch Line alignment, an additional acre may be
needed within areas planned for a park and a trail.
S.6.7 Air Quality
Regional vehicle emissions are expected to decrease for all future conditions relative to existing
conditions, and the light rail project would further support state and regional plans by providing an
alternative to automobile use. The project would help reduce regional emissions for carbon
monoxide, supporting federal air quality conformity requirements for the region. Greenhouse gas
production would also be lower for the Light Rail Alternative, compared to No-Build.
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S.6.8 Noise and Vibration
The Light Rail Alternative would result in 23 to 25 adverse noise impacts without mitigation; none
of the impacts are severe and all of the impacts can be mitigated. The 2003 LPA would have 23
impacts, and the 2003 LPA to Park and the Tillamook Branch Line alignment would have an
additional two impacts. The Willamette River crossing options would avoid impacts at 20 residential
units at RiverPlace.
Without mitigation, the Light Rail Alternative would have 33 to 38 vibration impacts, most of which
occur in areas south of the Tacoma Station. The 2003 LPA would have 28 impacts, and the 2003
LPA to Park and the 2003 LPA with the Tillamook Branch Line alignment would both have 36 to 38
impacts. Mitigation measures are available to reduce these impacts.
S.6.9 Ecosystem Impacts
The Light Rail Alternative (under the 2003 LPA, the 2003 LPA to Park, or the 2003 LPA with the
Tillamook Branch Line alignment) would have impacts to less than three-fifths of an acre of
wetlands. The Light Rail Alternative would cross the Willamette River and up to six streams. The
2003 LPA would cross four streams and the LPA to Park and the Tillamook Branch Line alignment
would cross two additional streams. Only the Willamette River and Kellogg Creek would require
construction of structures below normal high water levels. These waterways are critical habitat to
endangered salmon species, but the expected long-term impact to habitat and channel integrity is
expected to be low to moderate. The concrete segmental bridge type would require four piers in the
river, while the cable-stayed bridge types would have two towers in the river. For the concrete
segmental type, the higher number of piers and their proximity to the shoreline could increase
relative impacts compared to the cable-stayed bridge type.
There are species protected under the Endangered Species Act that are likely to occur in the project
area. This includes seven aquatic species, including salmon, that are likely to be present in the
Willamette River and tributary streams. The project would involve alteration of their habitats and
constructions could also involve activities that could harm fish.
S.6.10 Water Quality, Hydrology, and Floodplain Impacts
The Light Rail Alternative would involve 1.9 to 2.7 acres of fill within mapped floodplains in the
project area. The 2003 LPA would have the least amount of fill (1.9 acres), which would be
increased to 2.5 acres if a South Waterfront alignment were used (Porter-Sherman, for example).
The 2003 LPA to Park would result in 2.0 acres, while the 2003 LPA with the Tillamook Branch
Line alignment would impact 2.7 acres. The Ruby Junction maintenance base would involve an
additional 1.7 acres of fill in a mapped floodplain. Impacts due to new impervious surface are
relatively low due to the size of the watershed and because the Light Rail Alternative would adhere
to all applicable stormwater management regulations.
S.6.11 Energy Impacts
Compared to the No-Build Alternative, the Light Rail Alternative would reduce total regional energy
consumption, with a reduction of up to 0.354 x 109 Btu per average weekday.
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S.6.12 Hazardous Materials Impacts
The project would involve construction in areas with hazardous materials releases, but the risk of
exposure to people or the environment would be low. Hazardous materials would increase the
complexity of construction and could increase costs. Key differences in effects are found in the
South Waterfront area, where the Willamette River crossing options encounter two contaminated
sites of high concern. These sites are avoided by the 2003 LPA. During bridge construction, both the
2003 LPA and Willamette River crossing options would likely encounter contaminated in-water
sediments, requiring special measures, but again the 2003 LPA would appear to have lower risks. A
concrete segmental bridge type would require more in-water construction than a cable-stayed bridge,
and would have more potential to disturb sediments. In the southern portion of the corridor, where
industrial and railroad uses are prevalent, the Tillamook Branch Line alignment would encounter
fewer sites than the 2003 LPA or the LPA to Park.
S.7 EVALUATION OF THE ALTERNATIVES
This section evaluates the alternatives from four different perspectives:
x

Financial analysis, which provides information to assess the fiscal feasibility of building and
operating the alternatives

x

Evaluation of the alternatives, which synthesizes key findings of the other chapters of this SDEIS
using a range of criteria and measures to assess the alternatives’ ability to meet the project’s
objectives

x

Equity considerations

x

A summary of the major tradeoffs between the alternatives

S.7.1 Financial Feasibility Analysis
This section assesses the financial feasibility of the alternatives, given the costs of the alternatives
and the current, anticipated, and potential sources of revenue. The financial feasibility analysis is
divided into two elements, because each element would have a different financing plan:
x

Project Capital Financial Feasibility Analysis focuses on whether there are adequate project
capital resources currently available to construct light rail and, if not, the options for resolving
the project capital need for additional resources.

x

System Fiscal Feasibility Analysis focuses on whether there are adequate resources to operate
and maintain the entire transit system, including operations of the Portland-Milwaukie Light Rail
Project alternatives, between now and the year 2030 and, if not, the options for resolving the
system financial need. System costs include all transit operation and maintenance (O&M) costs
and all transit capital expenditures to the year 2030, except for the capital costs of the PortlandMilwaukie Light Rail Project accounted for in the Project Capital Financial Feasibility Analysis.

S.7.2 Costs
S.7.3 Project Capital Costs
As shown in Table S-4, the Light Rail Alternative costs would range from $760 million to $940
million in 2007 dollars (without finance costs), or $1.177 billion to $1.423 billion in year of
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expenditure (YOE) costs with financing included. The 2003 LPA is estimated to cost $1.255 billion
in YOE dollars (including finance costs), assuming a cable-stayed bridge type is selected. The 2003
LPA to Park alignment option is estimated to cost $1.423 billion in YOE dollars, $168.7 million
more than the 2003 LPA alternative, primarily due to its longer length and 1,125 additional park and
ride spaces. The Tillamook Branch Line alignment alternative is estimated to cost $34.7 million less
than the 2003 LPA to Park alternative due to fewer stations and park and ride spaces.
Table S-4
Capital Costs of Portland-Milwaukie Light Rail Project Alignment Options
Millions of 2007 and Year-of-Expenditure Dollars
Alignment Option:
Bridge Type Concept:

2003 LPA

2003 LPA Park

2003 LPA with
Tillamook

Cable

Concrete

Cable

Cable

Right-of-Way / Real Estate

$115.5

$115.5

$124.4

$111.0

Civil, Track, Signals, Electrification, and
Communications

$357.9

$311.9

$427.3

$423.7

Light Rail Vehicles (16-23)*

$64.0

$64.0

$92.0

$84.0

Operations and Maintenance Facility

$19.6

$19.6

$19.6

$19.6

Engineering and Administration

$168.0

$168.0

$168.0

$168.0

Contingency

$93.2

$81.7

$111.2

$110.6

Sub-Total in 2007 Dollars

$818.1

$760.7

$942.5

$916.9

Escalation to Year-of-Expenditure (YOE)

$291.9

$271.4

$336.3

$327.2

Finance Expenses
Total in Year-of-Expenditure Dollars

$145.0

$145.0

$145.0

$145.0

$1,255.1

$1,177.1

$1,423.8

$1,389.1

Note: Numbers may not add due to rounding.
Source: TriMet, 2008
*More vehicles are needed for the longer alignments (to Park)

With a cable-stayed bridge, the estimated costs of the four southerly Willamette River crossing
options are estimated to cost $22.5 to $30.6 million more than the 2003 LPA in YOE dollars. If a
concrete segmental bridge is chosen, the estimated costs of the four southerly river crossing options
are estimated to cost $45.7 to $51.8 million more than the 2003 LPA. Depending on the river
crossing option, a cable-stayed bridge costs $54.8 to $78 million more than the equivalent concrete
segmental bridge.
S.7.4 Capital Funding Conclusions
The project will need to prepare a detailed financial plan for its Preferred Alternative. TriMet and
Metro anticipate that funds will be needed from a variety of sources, including local, regional and
state funds, as well as funds from the federal government. The primary federal source for transit
projects is known as Section 5309 “New Starts funds.” These discretionary federal grants are
authorized by congress and administrated by FTA, and are available on a competitive basis for new
fixed-guideway transit systems and extensions to existing fixed-guideway systems that meet certain
requirements. If the project can achieve a 50 percent share of its costs from federal sources, the 2003
LPA would require $250.6 to $304.9 million of Local and Regional Funds, depending on the choice
of river crossing option and bridge type concept.
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The 2003 LPA to Park alignment option would require about $84 million more of Federal New
Starts Funds and $84 million more of Local and Regional Funds than the 2003 LPA. The Tillamook
Branch Line alignment would require about $67 million more of Local and Regional Funds and $67
million more Federal New Starts Funds than the 2003 LPA.
Depending on the river crossing option and bridge type concept selected, $706.3 to $771.4 million of
Section 5309 New Start Funds would be sought for the 2003 LPA alternative assuming a 60 percent
New Starts share. Based on a 60 percent share from federal sources, the 2003 LPA would require
$132.8 to $176.3 million of Regional and Local Funds, depending on the choice of river crossing
option and bridge type concept. The 2003 LPA to Park alignment option would require about $101
million more New Start funds and $67 million more of Local and Regional Funds than the 2003
LPA for the same range of river crossing options and bridge type concepts. The Tillamook Branch
Line alignment requires about $80 million more New Start funds and $53 million more of Local and
Regional Funds than the 2003 LPA for the same range of river crossing options and bridge type
concepts.
S.7.5 Operating and System Costs
No-Build transit operating and maintenance costs in this corridor are estimated to be $32.38 million
in 2007 dollars. Operations and maintenance for the Light Rail Alternative would cost $5.52 to $6.55
million (2007) a year more than the No-Build Alternative. Costs for the 2003 LPA are $5.52 to $5.63
million (2007 dollars) higher than the No-Build Alternative, depending on whether or not buses are
rerouted to run on the bridge. The 2003 LPA to Park has the highest operating costs, at $6.55 million
higher than No-Build.
The total system cost of an alternative is the sum of system capital costs and system operating costs.
The total system cost for the No-Build alternative in YOE dollars (covering the period fiscal year
2007 through FY 2030) would be about $156 to $190 million less than the total system cost for the
2003 LPA and alignment options.
S.7.5.1 System Feasibility

A transit system cash flow analysis of all the alternatives and alignment options has found that there
are sufficient funds available to meet transit system needs without any additional system revenues.
Implementation of the Funding Plan

Implementation of a funding plan would depend on successfully obtaining:
x

A timely decision for a locally preferred alternative

x

Agreement among the local and regional funding partners as to each entities’ share of local and
regional funds

x

Formal commitments of capital funding from the regional and local funding partners, including,
if part of the final funding plan, voter approval of any general obligation bonds incorporated in
the funding plan

x

A sufficient New Starts rating to be eligible for federal funding

x

FTA and congressional authority to proceed to construction
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x

A Full Funding Grant Agreement between TriMet and FTA that provides Section 5309 New
Starts funds in the amount required by the finance plan

S.7.6 Social Equity Considerations
The proposed Light Rail Alternative would pass through 11 neighborhoods: seven in the City of
Portland, four in the City of Milwaukie, and one in unincorporated Clackamas County (Ardenwald
neighborhood is in both Portland and Milwaukie). Several of these neighborhoods have minority
and/or Hispanic populations greater than the regional average of 17.1% and 8.0%, respectively (2000
US Census). These neighborhoods are in Downtown Portland (23.7% minority) and in and near
Milwaukie’s McLoughlin Industrial area (23.5% minority and 15.7% Hispanic). Several
neighborhoods also have a percentage of low-income residents that is greater than the regional
average of 8.7%: Downtown Portland (32.1%); Brooklyn (11.9%); Hosford-Abernethy (12.9%); and
Sellwood-Moreland (10.8%); and Ardenwald (13.9%).
The Light Rail Alternative has limited impacts to neighborhoods. Displacement impacts are low.
Noise and vibration impacts are also limited, and impacts can be mitigated. The project also would
provide light rail stations in or near all the neighborhoods with minority, Hispanic or low income
populations, improving transit times and accessibility to destinations throughout the region. This
would include greater access to employment sites, public services, and educational resources in the
region. Overall, no disproportionately adverse effects are anticipated.
S.8 NEXT STEPS
The analysis and preparation of this SDEIS represents one phase in the development of the PortlandMilwaukie Light Rail Project. This section addresses some of the more important and immediate
landmarks.
S.8.1 Selection of a New Locally Preferred Alternative (LPA)
This SDEIS, related technical documents, and comments received during the public review period
will provide a basis for local jurisdictions to recommend and adopt a preferred alternative and design
option(s) that will collectively comprise a new LPA.
The Portland-Milwaukie Light Rail Project has established a steering committee and, with the help
of participating jurisdictions and general public, will have the opportunity to develop and present
independent recommendations on project elements to be included in the new LPA. The project has
also established a Citizen Advisory Committee and a working group focused on river crossing
issues.
The release of this SDEIS marks the start of a 45-day public comment period that will include a
public hearing. Public comments will be accepted at the hearing and in writing throughout the
comment period. After the close of the public comment period, the Metro Council will consider
public comments, including recommendations from the steering committee, the Citizen Advisory
Committee and other jurisdictions. The recommendations of these parties will be considered by the
TriMet Board of Directors, the Joint Policy Advisory Committee on Transportation (JPACT), and
the Metro Council. Metro will prepare and adopt report that will document the selection of the new
LPA and option(s), which will then be forwarded to FTA.
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S.8.1.1 Development and Release of the Final EIS

After the selection of a new LPA, the project will seek authorization from the FTA to begin
preliminary engineering. A Final EIS will be prepared to respond to public comments on this SDEIS
and to update environmental information to reflect refinements to the Preferred Alternative,
including the development of mitigation commitments for the Preferred Alternative. Following the
release of the Final EIS, the FTA will issue a Record of Decision documenting its findings on the
environmental effects and mitigation commitments, including whether the project has satisfied the
requirements of all applicable federal regulations. These include meeting the requirements of the
Endangered Species Act, requiring consultation and approval with the National Oceanic and
Atmospheric Administration (NOAA) National Marine Fisheries Service, which must occur before
publication of the FEIS. The U.S. Coast Guard and the U.S. Army Corps of Engineers must also
provide approvals for the new bridge prior to its construction. Chapter 6 provides an extended list of
the permits and approvals that would be required. With the Record of Decision, the project would
be eligible for additional federal funding, allowing final design, right-of-way acquisition, permitting,
and construction activities to be initiated.
S.8.2 Implementation of the Finance Plan
The financial analyses in this SDEIS show that the Portland-Milwaukie Light Rail Project will
require, in varying degrees, significant revenue that is currently not available. The financial analysis
also identifies required new levels, and proposed sources, of revenue. New federal funds would be
secured through the Federal Section 5309 New Starts authorization and appropriations cycles and
through the FTA grant process. New local funds would be secured through one or more local
intergovernmental agreements.
S.8.3 Project Timeline
The release of the SDEIS and its following 45-day public comment period allows the region to
identify a Preferred Alternative, which is expected to occur by mid-summer 2008. Other key dates in
the project’s anticipated schedule include:
x

Preliminary Engineering for the Preferred Alternative: Fall 2008 to early 2010

x

Development of the Final EIS: Fall 2008/Summer 2009

x

Federal Record of Decision: Late 2009

x

Final Design and Construction Planning: 2010 to 2011

x

Project Construction and Testing: 2011 to 2015

x

Revenue Operations: as early as 2015
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1. PURPOSE AND NEED
The Portland-Milwaukie Light Rail Project
Supplemental Draft Environmental Impact
Statement (SDEIS) focuses on a proposal to extend
light rail in the final segment of the South
Corridor Project in the Portland, Oregon
metropolitan area. Figure 1.1-1 shows the regional
setting for the proposed project, and Figure 1.1-2
shows the regional high capacity transit system.
In 2003, the Metro Council identified a Locally
Preferred Alternative (LPA) calling for two phases
of light rail investment in the South Corridor. The
LPA selection followed the publication of the
South Corridor Project SDEIS in December 2002.
Phase I of the South Corridor LPA was the I205/Portland Mall project, which released a Final
EIS in November 2004 and is now under
construction. Phase II is the light rail segment
between downtown Portland and Milwaukie, and it
would connect directly to Phase I’s Portland Mall
segment at Portland State University

CHAPTER CONTENTS
1.1 Statement of the Portland-Milwaukie Light Rail
Project’s Purpose and Need ..............................1-4
1.1.1 Project Goals and Objectives .......................1-4
1.2 High Capacity Transit and the Regional
Strategy for Managing Growth ...........................1-5
1.3 Description of the Portland-Milwaukie Project
Corridor..............................................................1-7
1.3.1 Description of the Transportation System ....1-7
1.4 Growth in the Region and the Project Corridor ...1-9
1.4.1 Portland-Vancouver Metropolitan Area ......1-10
1.4.2 Future Growth in the Portland-Milwaukie
Project Corridor ...................................................1-10
1.5 The Effect of Traffic Congestion and Vehicle
Delay on the Portland-Milwaukie Project
Corridor............................................................1-14
1.6 State, Regional, and Local Planning and Policy
Framework.......................................................1-17

The region’s decision to select light rail for the South Corridor and move forward in two phases of
investment is documented in the South Corridor Project LPA Report (Metro, April 2003). The South
Corridor I-205/Portland Mall FEIS of 2004 further confirmed the LPA’s selection of light rail for
the Portland-Milwaukie corridor.
The Portland-Milwaukie Light Rail Project SDEIS builds on the South/North Corridor Project
Draft Environmental Impact Statement (DEIS), which was issued by the Federal Transit
Administration (FTA) and Metro in February 1998. The South/North Corridor project proposed a
major transit capital investment from Vancouver, Washington to downtown Portland and
Clackamas County. The Portland-Milwaukie Light Rail Project SDEIS also incorporates findings
developed through the South Corridor Project Supplemental Draft Environmental Impact Statement
(SDEIS), which was issued in December 2002 and included light rail alternatives connecting
downtown Portland and north Clackamas County. Chapter 2, Alternatives Considered, provides
more details about the project’s planning history.
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This chapter describes the project’s purpose and the need to complete the light rail segment between
Portland and Milwaukie. It provides a geographical and demographic description of the corridor, and
presents a description of the corridor’s existing transportation system. It also includes an overview of
historic and projected population and employment growth, a description of the existing and projected
traffic congestion in the corridor, a summary of the existing and projected impacts of congestion on
the operation of the transit system in the corridor, an overview of the land use policies that affect the
corridor transportation network, an overview of how state, regional and local transportation policies
affect the corridor, and a summary of the project’s goal and objectives.
1.1 STATEMENT OF THE PORTLAND-MILWAUKIE LIGHT RAIL PROJECT’S
PURPOSE AND NEED
The purpose leading to the proposed light rail investment was originally defined by the South/North
Corridor Project DEIS in 1998. The purpose and need was updated with the South Corridor Draft
SEIS in December 2002 and the subsequent South Corridor LPA decision in 2003. The purpose is:
To implement a major transit improvement in the South Corridor that maintains livability in
the metropolitan region, supports land use goals, optimizes the transportation system, is
environmentally sensitive, reflects community values, and is fiscally responsive.
Since the Phase I investment for the South Corridor is nearly complete, Phase II focuses on the
remaining need to develop light rail within the Portland-Milwaukie corridor. The need for a major
transit investment in the Portland-Milwaukie Project Corridor is identified as:
x

Historic and projected rapid population and employment growth in the corridor, which creates an
unmet demand for increased travel choices and transit capacity

x

High levels of existing traffic congestion and travel delay in the corridor and deteriorating travel
conditions in the future

x

The need for high-quality transit service in the corridor to achieve regional and local land use
objectives.

1.1.1 Project Goals and Objectives
The goals and objectives established for the Portland-Milwaukie Light Rail Project derive from the
purpose and need statement described above. These goals and objectives were first articulated in the
South/North Transit Corridor Study, and have been refined through the South Corridor Project
SDEIS, the selection of the 2003 LPA, and the decision to implement light rail in the South Corridor
project in two phases.
The goals and objectives for the South Corridor are to:
x

Provide high-quality transit service in the corridor

x

Ensure effective transit system operations in the corridor

x

Maximize the ability of the transit system to accommodate future growth in travel demand in the
corridor
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x

Minimize traffic congestion and traffic infiltration through neighborhoods in the corridor

x

Promote regionally agreed upon land use patterns and development in the corridor

x

Provide for a fiscally stable and financially efficient transit system

x

Maximize the efficiency and environmental sensitivity of the engineering design of the proposed
project

The goals and objectives for the South Corridor continue to apply to the Portland-Milwaukie project.
In this SDEIS they help guide the evaluations of how to refine and optimize the light rail alternative
selected for the Locally Preferred Alternative in 2003.
1.2 HIGH CAPACITY TRANSIT AND THE REGIONAL STRATEGY FOR MANAGING
GROWTH
Oregon state law requires that the urban areas define “urban growth boundaries” that contain
sufficient land to accommodate expected growth for 20 years. State law also requires that county
governments prohibit or sharply restrict the type and density of development allowed outside the
urban growth boundary (UGB). The Portland metropolitan region has had a defined strategy for
managing growth and providing effective transportation within an adopted UGB since 1979. Metro’s
Regional Urban Growth Goals and Objectives define the Region 2040 Growth Concept (see Figure
1.2-1), which is directly linked to the Regional Transportation Plan (RTP). The RTP identifies the
projects and transportation measures needed to meet the demand for future growth, and it includes
the Portland-Milwaukie Light Rail project.
This linked land use/transportation policy approach is critical to managing the UGB and achieving
the focused development patterns that are needed to achieve the regional goals and objectives. The
plan is designed to accommodate 720,000 additional residents into the Oregon portion of the region,
while limiting the expansion of the UGB.
The 2040 Growth Concept was created by Metro in cooperation with its local government partners.
The 2040 Growth Concept seeks to accommodate growth in a compact urban form, which reduces
conversion of natural and rural lands. The concept includes strategies to protect and support existing
residential neighborhoods, make more efficient use of existing urban lands, reduce dependence on
the automobile, and encourage mixed-use development in centers and corridors. Centers and
corridors are the areas within the existing urban growth boundary where much of the expected
growth is to be accommodated.
The Central City in downtown Portland is the region’s high-capacity transit hub, serving current and
future connections to regional centers and town centers. The role of the Portland Central City as the
region’s financial, cultural, tourism, retail, and commercial center is reinforced by the Regional 2040
Growth Concept. It designates several “regional centers” and defines them as mixed-use areas
consisting of high-density employment and residential developments served by high-capacity transit.
The Region 2040 Growth Concept also designates “town centers” and defines them as smaller and
slightly less dense than the regional centers. Within or adjacent to the corridor, the area around the
Clackamas Town Center and the central area of Oregon City are designated as regional centers. The
central area of Milwaukie, central Gladstone, the Lents district, and nearby Lake Oswego and West
Linn are designated as town centers.
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1.3 DESCRIPTION OF THE PORTLAND-MILWAUKIE PROJECT CORRIDOR
The Portland-Milwaukie Project Corridor is shown in Figure 1.3-1, which also shows the corridor’s
transportation system. The corridor is located in the Portland, Oregon metropolitan region, the
population and economic center of an extensive area that includes southern Washington and much of
Oregon. The Portland-Vancouver metropolitan area incorporates the urban portion of three Oregon
counties (Multnomah, Clackamas and Washington) and the urban portion of Clark County,
Washington. Portland, Oregon, is the largest city in the region and is located at its geographic center.
The Portland-Milwaukie Project Corridor is generally defined as the “travel-shed” between the
urbanized portion of Clackamas County, Oregon City, Milwaukie, and the Portland Central City.
The corridor consists of the cities of West Linn, Oregon City, Gladstone, and Milwaukie; a
significant portion of southeast Portland; South Portland District (south of the central business
district [CBD]); and the Portland Central City (including the CBD and Central Eastside Industrial
District (CEID).
1.3.1 Description of the Transportation System
The project corridor shown in Figure 1.3-1 includes two interstate highways: I-5 and I-205 with
connections to I-405. Two interstate bridges cross the Willamette River near downtown Portland: the
I-5/Marquam Bridge (south) and the I-405/Fremont Bridge (north). Between the interstate bridges,
there are six bridges that connect the local street systems between downtown and Portland’s eastside.
South of the Marquam Bridge, there are only two bridges across the Willamette River between the
South Waterfront of downtown Portland and Milwaukie: the Ross Island Bridge and the Sellwood
Bridge.
SE McLoughlin Boulevard (Highway 99E) is the only major highway serving north/south travel in
the corridor. It provides the primary access between Downtown Portland, the inner SE Portland
neighborhoods, the City of Milwaukie, the Oak Grove and Oak Lodge neighborhoods, the City of
Gladstone and the City of Oregon City. Near the southern end of the corridor, Highway 224 connects
SE McLoughlin Boulevard to the Clackamas Regional Center area to the east.
Other major transportation facilities in the corridor include the Union Pacific Railroad (UPRR) main
line, which runs through the corridor on the east side of the Willamette River. The line runs through
the Central Eastside Industrial District (CEID) into Brooklyn Yard near SE Holgate Boulevard,
continues south into Milwaukie, and then turns east just north of Highway 224 and parallels SE
Railroad Avenue.
Bus and light rail service within the corridor is provided by TriMet. TriMet operates five bus lines
on SE McLoughlin Boulevard. These bus lines connect the Portland CBD with Milwaukie,
Clackamas Regional Center, and Oregon City.
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TriMet’s light rail service (i.e., the Metropolitan Area Express or MAX, shown in Figure 1.1-2)
includes the Blue Line between Gresham, the Portland Mall in downtown Portland, and Hillsboro,
and the Red Line between the Portland International Airport, downtown Portland, and Beaverton.
The Yellow Line (i.e., Interstate MAX) provides light rail service between the Portland Mall and the
Expo Center in North Portland. The Yellow Line connects with the Blue Line and the Red Line at
the Rose Quarter Transit Center. The Blue and Red Lines connect at the Gateway Transit Center. In
2009, TriMet is scheduled to open the Green Line (part of the South Corridor Phase I project) with
service from the Portland Mall to the Clackamas Regional Center via I-205. The Green Line will
connect to the Blue and Red Lines at the Gateway Transit Center. The proposed Portland-Milwaukie
LRT line would be an extension of the Yellow Line and would connect at the Portland Mall along 5th
and 6th Avenues.
The Portland Aerial Tram operates between South Portland to the Oregon Health & Science
University (OHSU) campus on SW Sam Jackson Park Road on Marquam Hill. Marquam Hill also
houses the OHSU Hospital, the Shriners Hospital for Children, the Portland Veterans Affairs
Medical Center, and other medical facilities. The tram provides an alternative mode of transportation
between South Portland and Marquam Hill, which has a limited street network.
The City of Portland operates a streetcar in downtown Portland, with existing and planned sections
that are within the light rail corridor. The streetcar runs on both NW Northrup and NW Lovejoy
Streets from NW 23rd Avenue through downtown Portland via SW 10th and 11th Avenues and
terminates at SW Lowell Street in South Waterfront, providing a connection to the Portland Aerial
Tram. The streetcar has over seven miles of track. The City of Portland and TriMet are currently
developing the Portland Streetcar Loop Project, which would extend the streetcar system across the
Broadway Bridge and along SE Grand Avenue and SE Martin Luther King Jr. Boulevard to the
Oregon Museum of Science and Industry (OMSI) on SE Water Avenue. The proposed LPA has 6.7
miles of new streetcar track and 18 new streetcar stations.
1.4 GROWTH IN THE REGION AND THE PROJECT CORRIDOR
High rates of population and employment growth have occurred within the Portland-Vancouver
Standard Metropolitan Statistical Area (SMSA) and in the corridor, and this growth is expected to
continue.
The historic and future growth in employment and households:
x

Results in deteriorating travel conditions

x

Creates a demand for additional transit service

x

Creates opportunities for high-density development nodes that could be well served by light rail
transit alternatives
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1.4.1 Portland-Vancouver Metropolitan Area
Over the past 30 years, the population within the four-county Portland-Vancouver metropolitan area
has grown by approximately 76 percent, from 1,106,800 people in 1975 to 1,946,000 people in 2005.
By 2030, the region will need to accommodate nearly one million more residents.
Since 1980, the rate of employment growth in the Portland-Vancouver metropolitan region has been
almost 50 percent greater than the national average. In 30 years, the employment in the region
increased by approximately 113 percent, from 441,500 jobs in 1975 to 941,600 jobs in 2005. During
the late 1980s, the region's employment grew rapidly, ranking fourth fastest in the country and
averaging about 27,300 net new jobs per year from 1985 to 1990. Employment growth slowed in the
early 1990s during a short national recession. In the late 1990s the region again experienced strong
job growth, with an average increase of about 32,200 net new jobs from 1993 to 1998, reflecting
about a 4 percent annual growth rate. By 2030, the region expects to see 750,000 more jobs.
This pattern of ebb and flow has continued through the current decade, with periods of more rapid
growth interspersed with periodic slowdowns. Long range forecasts through the year 2030 take these
cycles into account, but the region continues to expect growth that exceeds the national average.
Table 1.4-1 shows the population and employment history in the SMSA for 1975, 1985, 1995, and
2005 (most recent available year). It also provides regional forecasts for growth through the year
2030.
Table 1.4-1
Historical and Future Growth in Population and Employment within the Four-County PortlandVancouver Standard Metropolitan Statistical Area1
Year

Population2

Employment3

1975

1,106,800

441,500

1985

1,289,200

562,000

1995

1,623,500

809,900

2005

1,946,000

941,600

20304

2,288,000

1,691,860

Metro DRC, November 2007.
1
2
3
4

Clackamas, Multnomah and Washington Counties in Oregon and Clark County in Washington.
Source: U.S. Census
Source: Bureau of Labor Statistics
Source: Metro Forecasts

1.4.2 Future Growth in the Portland-Milwaukie Project Corridor
The Portland-Milwaukie Project Corridor includes portions within Clackamas County and portions
within the Portland Central City. Figures 1.4-1 and 1.4-2 map the projections of household and
employment growth by 2030 for areas within the corridor.
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1

Percent Change in Forecasted Households
Percent
District
2005 2030
Change

2

1. Portland CBD

3
4

5

13,010

32,540

150%

2. Lloyd Dist./Central Eastside

6,100

11,670

91%

3. South Portland

2,250

7,210

221%

4. Inner SE Portland

14,050

14,500

3%

5. Milwaukie

18,180

20,480

13%

6. Gladstone

15,440

16,170

5%

7. West Linn

6,180

10,840

76%

8. Oregon City

10,344

24,680

139%

6,800

8,830

30%

9. Outer Clackamas County

6

7
8

9
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Figure 1.4-1
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1

Percent Change in Forecasted Employment
Percent
District
2005 2030
Change

2

1. Portland CBD

3
4

5

101,200 139,770

38%

2. Lloyd Dist./Central Eastside

40,430

55,340

37%

3. South Portland

25,730

41,030

59%

4. Inner SE Portland

18,900

23,420

24%

5. Milwaukie

21,830

30,150

38%

6. Gladstone

10,320

13,900

35%

7. West Linn

6,550

12,920

97%

8. Oregon City

9,120

15,850

74%

9. Outer Clackamas County

3,050

4,930

62%
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7
8

9
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Between 2005 and 2030, households in the corridor are expected to increase by 59 percent, which is
higher than the Metro region-wide household growth of 48 percent. Employment in the corridor is
projected to increase by 42 percent between 2005 and 2030, which is lower than the region-wide
average. The corridor’s faster growth in households and slower growth in jobs will increase the
demand for commute trips to destinations outside the corridor. At the same time, there will be fairly
robust growth in population and employment in several areas along the corridor, as well as in nearby
centers with existing light rail service, increasing overall demand for effective transportation
services.
1.4.2.1 Portland Central City

Portland’s Central City includes the downtown area/Central Business District (CBD) and the Central
Eastside Industrial District (CEID)/Lloyd District/Rose Quarter. The Portland Central City contains
the largest concentration of employment in the region. As of 2005, the Portland Central City
contained 141,600 jobs and 19,100 households. As shown in Figure 1.4-2, employment in the
Portland Central City is expected to grow by about 38 percent over 25 years, reaching a total of
195,100 jobs by 2030. The number of households is expected to grow to 44,200 over the same
period.
The Central City also includes the rapidly developing area of South Waterfront. Between 2004 and
2007, several residential towers and OHSU’s Center for Health and Healing opened in South
Portland, which is connected to OHSU’s campus on Marquam Hill by the Portland Aerial Tram. The
Zidell Industries and OHSU, the major property owners in the district, are planning for a major
redevelopment and a campus expansion on their properties. OHSU is planning a 19-acre campus that
would include teaching facilities, student housing, and classrooms. Zidell Industries is planning a 6acre major redevelopment of its current barge-building industrial site. As of 2005, South Portland
contained about 25,700 jobs and about 2,200 households. Employment in South Portland is expected
to grow by about 59 percent over 25 years and total about 41,000 jobs by 2030. The number of
households in the district is expected to grow by about 5,000, reaching around 7,200 households by
2030, a threefold increase over 2005.
The connections to be provided between the South Waterfront and Marquam Hill are intended to
maximize the use of transit. OHSU limits parking, for employees and students, and the three major
employers on Marquam Hill (OHSU, Shriners Hospital for Children, and Portland Veterans Affairs
Medical Center) have more than 50 percent of their employees using public transit. Likewise, in
South Waterfront, development plans include restricting access to parking. As a result, the expected
mode split is 20 percent transit and 40 percent non-auto trips (biking and walking).
1.4.2.2 Inner SE Portland

The portion of southeast Portland that is in the corridor currently contains a high density of housing
units. Employment in the district is at 18,900 jobs and is expected to grow by 24 percent to about
23,400 jobs by 2030 (Figures 1.4-1 and 1.4-2).
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1.4.2.3 City of Milwaukie

All of the City of Milwaukie is inside the corridor. As of 2005, Milwaukie contained about 21,800
jobs and about 18,200 households. Employment in Milwaukie is expected to grow by about 38
percent over 25 years and total about 30,100 jobs by 2030 (Figure 1.4-2). The area currently contains
a relatively high number of households and is expected to grow by about 13 percent and reach
around 20,500 households by 2030 (Figure 1.4-2).
Milwaukie serves as a major travel market for auto and transit trips in the corridor. Downtown
Milwaukie is a major transit hub and is served by 10 bus lines, including two Frequent Service
Lines.
1.5 THE EFFECT OF TRAFFIC CONGESTION AND VEHICLE DELAY ON THE
PORTLAND-MILWAUKIE PROJECT CORRIDOR
Over the past two decades, traffic volumes on the corridor’s regional roadways have increased
significantly. High levels population and employment growth are expected to worsen conditions.
Table 1.5-1 shows how traffic volumes have grown on SE McLoughlin Boulevard, the primary
roadway serving the corridor. From 1985 to 2005, traffic volumes grew from 22 percent at I-205 to
66 percent at Highway 224 in Milwaukie.

Table 1.5-1
Historic Growth in Portland-Milwaukie Project Corridor Traffic Volumes
1985 ADT1

1995 ADT1

2005 ADT1

% Change (1985-2005)

39,000

45,000

48,000

23%

SE McLoughlin Boulevard at:
SE 17th Avenue
Highway 224

31,100

48,600

51,700

66%

I-205

32,700

35,300

40,000

22%

Source: Oregon Department of Transportation, 2005.
1

ADT = average daily traffic (vehicle volumes in both directions).

Increasing traffic in the corridor will likely cause deteriorating roadway conditions over the next two
decades. Figure 1.5-1 shows VMT growth from 2005 to 2030 by district within the corridor. This
VMT growth will more than double the miles of major roads in the corridor that are congested
(i.e., roadways that have volumes in excess of 90 percent of their design capacity). Some of the
districts within the corridor are projected to be much more congested by 2030. Congestion in South
Portland (district 3) is projected to grow by more than 70 percent by 2030. Congestion in Milwaukie
(district 5) is expected to more than double by 2030. Throughout the corridor, VMT increases by
nearly 25 percent, while congested road miles more than double.
Figure 1.5-2 shows how growth in the South Corridor will create greater transportation than the
primary roadway facilities can effectively manage. By 2030, many locations on SE McLoughlin
Boulevard will have a projected demand that would exceed the roadway’s capacity. This would
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increase travel times and delays for drivers as well as for freight and bus transit. As travel demand
on SE McLoughlin Boulevard exceeds capacity, more trips would also divert onto neighborhood
arterials, creating additional congestion and delay. Increased congestion and travel times would
diminish schedule reliability for bus transit, and could lower its ability to attract riders. These factors
could cause TriMet to consider increases in service hours, operating costs, and the size of its bus
fleet in order to maintain a constant level of service and operating efficiency.
1.6 STATE, REGIONAL, AND LOCAL PLANNING AND POLICY FRAMEWORK
In addition to state requirements for managing growth within an urban growth boundary, there is an
established framework of state, regional and local plans and policies that emphasize the link between
land use and transportation decisions.
In 1991, to strengthen the connections between land use policies and transportation policies, the state
developed the Transportation Planning Rule (TPR) to implement Statewide Planning Goal 12,
Transportation. The TPR requires cities and counties to:
x

Consider changes to land use densities and designs as a way to meet transportation needs

x

Adopt changes to their subdivision and development ordinances to encourage more transit- and
pedestrian-friendly development and street patterns

x

Amend their comprehensive plans to allow transit-oriented developments along transit routes

Regionally and within the project corridor, there has been extensive public and private investment in
support of these policies. For instance:
x

The 2040 Growth Concept calls for accommodating urban growth in centers and corridors, and
for connecting centers with high-capacity transit, preferably light rail transit, the predominant
high-capacity transit system in the region.

x

The Portland-Milwaukie Project Corridor has land use development patterns that support transit
use and a town center that is midway between the Portland Central City and Oregon City
Regional Center.

x

The 2040 Growth Concept includes potential light rail stations from the Portland Central City
south to Milwaukie, roughly along SE McLoughlin Boulevard (Highway 99E), and also shows
potential high-capacity transit from Milwaukie Town Center to Oregon City Regional Center.

Finally, all applicable local and regional land use plans and policies in the Oregon portion of the
region have been formulated on, among other things, providing high-capacity transit in regional
corridors such as the South Corridor, which includes the Portland-Milwaukie Project Corridor. Land
use designations, zoning patterns, and water, sewer, and other infrastructure plans and investments in
all local jurisdictions have been located and sized on development forecasts in high-capacity transit
corridors.
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2. ALTERNATIVES CONSIDERED
The Portland-Milwaukie Light Rail Project
Supplemental Draft Environmental Impact Statement
(SDEIS) is being prepared under the National
Environmental Policy Act (NEPA), which requires
environmental review for projects with federal funding
or that involve other federal actions or approvals. The
Federal Transit Administration (FTA), Metro and TriMet
are considering a 6.4- to 7.2-mile extension of light rail
for the South Corridor between downtown Portland,
Oregon, the City of Milwaukie, and north Clackamas
County. FTA is the federal lead agency under NEPA.
There are two primary alternatives considered in this
SDEIS:
x

Portland-Milwaukie Light Rail Alternative (Light
Rail Alternative)

x

No-Build Alternative

CHAPTER CONTENTS
2.1 Portland-Milwaukie Light Rail Alternative ..... 2-1
2.1.1 Light Rail Alternative Alignment and
Design Options ......................................... 2-2
2.1.2 No-Build Alternative ....................... 2-21
2.2 Capital Cost................................................ 2-21
2.2.1 Capital Cost Estimates................... 2-22
2.2.2 Operating and Maintenance Cost
Estimates ................................................ 2-23
2.3 Determination of Alternatives ..................... 2-24
2.3.1 Project Development Process........ 2-24
2.3.2 Screening and Selection of
Alternatives ............................................. 2-24
2.3.3 Selection of Alignments and
Options ................................................... 2-31

This chapter describes the Light Rail Alternative and reviews the previous studies and decisions that
led to a proposal for light rail in the project corridor. Section 2.1 provides details of the alternatives,
including alignment and design options, in this SDEIS. Section 2.2 includes capital cost and
operating and maintenance costs for the Light Rail Alternative. Section 2.3 describes the modes and
alignments that have been studied and eliminated from further consideration and why they were
eliminated. Appendix L. Background on Alternatives Development, provides additional detail on the
modes and alignments that have been studied and why they were eliminated.
2.1 PORTLAND-MILWAUKIE LIGHT RAIL ALTERNATIVE
This SDEIS continues the NEPA environmental process initiated in 1993 for the South/North
Corridor Project and continued in the South Corridor SDEIS, the Downtown Amendment to the
South Corridor Project SDEIS, and South Corridor Final Environmental Impact Statement. The
Light Rail Alternative is based on the Locally Preferred Alternative (LPA) the Metro Council
adopted for the South Corridor in 2003. It also includes additional alignment and design options that
have emerged since the LPA was adopted.
In preparation for this SDEIS, Metro and TriMet conducted a Refinement Study beginning in
October 2006. The purpose of the Refinement Study was to address issues that were identified at the
time that the 2003 LPA was adopted and since and to finalize options for study in the SDEIS. Areas
of focus were on the Willamette River Crossing, the alignment through the North Industrial area in
Milwaukie, and the terminus park and ride. The Portland-Milwaukie Steering Committee, a group of
elected and appointed officials representing Metro, the cities of Milwaukie, Portland and Oregon
City; Multnomah and Clackamas counties; TriMet and the Oregon Department of Transportation,
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responsible for guiding the study, recommended the alignment and design options to be studied in
addition to the 2003 LPA in May and July 2007. Additional information is available in the PortlandMilwaukie Light Rail Project Refinement Report (Metro, 2007), and in Section 2.3 and Appendix L
of this SDEIS.
The Light Rail Alternative, including the alignment and design options being studied for this SDEIS,
includes:
x

2003 LPA from the Portland Mall to SE Lake Road in Milwaukie, and includes approximately
6.4 miles of light rail, 11 stations, and a new bridge across the Willamette River.

x

Willamette River crossing options between the South Waterfront District and southeast
Portland, with four location options in addition to the 2003 LPA river crossing, plus options for
bridge height, bridge type, and whether the bridge would accommodate buses.

x

Extension to SE Park Avenue, an alignment terminus option that would extend light rail
approximately 0.84 mile from SE Lake Road to SE Park Avenue and possibly add two stations
and provide additional park and ride capacity at SE Park Avenue.

x

Tillamook Branch Line, an alignment option in the North Milwaukie Industrial Area that would
transition to an alignment along the existing Tillamook Branch Railroad Line just south of the
Tacoma Station and would include the extension to SE Park Avenue.

Other localized options include:
x

Harold Street Station, an additional station in southeast Portland

x

Station options in downtown Milwaukie, in addition to the station at SE Harrison Station that
was identified in the 2003 LPA

x

Bridge options that would accommodate bus access

x

Options for elevated or at-grade crossings of the Oregon Pacific Railway (OPR) Line and SE
McLoughlin Boulevard east of the Willamette River

The analysis of the Light Rail Alternative is based on comparing the 2003 LPA to the alignment and
design options, and each design and alignment option is combined with the 2003 LPA for analysis.
For example, the Tillamook Branch Line option is combined with the 2003 LPA river crossing, and
the Willamette River crossing options are combined with the 2003 LPA terminus at SE Lake Road.
The No-Build Alternative is required under NEPA and represents future conditions without the
Portland-Milwaukie Light Rail Project. The No-Build Alternative represents both a possible
outcome of this SDEIS process and a reference point to gauge the benefits, costs, and impacts of the
Light Rail Alternative. Characteristics of the Light Rail Alternative and the No-Build Alternative are
summarized in Table 2.1-1 and described below.
2.1.1 Light Rail Alternative Alignment and Design Options
This section describes the 2003 LPA alignment, the alignment and design options, and station and
park and ride options that comprise the Light Rail Alternative. Alignment options specify the general
light rail route choices within a given segment of the corridor. Design options are more detailed
choices, including elevated or surface crossings or segments and station locations. Figure 2.1-1
shows the alignment, station, and park and ride options.

2-2

Portland-Milwaukie Light Rail Project SDEIS

May 2008

BUCKMAN

RN

11TH AVE

E

DOWNTOWN
M

UA

Q

AR

Willamette River Crossing
5 options. See
Figure 2.1-2 for detail.

HOSFORD-ABERNETHY
includes

M

RiverPlace

SOUTH
PORTLAND South

Clinton

D

ROSS ISLAN

Waterfront
BROOKLYN
ACTION
CORPS

HOMESTEAD

RICHMOND

Figure 2.1-1

Rhine

POW

ELL

BLV

D

Portland

Brooklyn
Yard

28TH AVE
LVD

13TH AVE

EASTMORELAND

Railroad

17TH AVE

Tacoma

LEWEWLLING

RIV

Milwaukie

IDE

BOONES FERRY RD

ERS

ARDENWALD

Milwaukie

DR

KING RD

Harrison

E
KI
U
A
W
IL

ST
STATE

RIVER RD

M

OA

D

AV
E

SS
-IN
DU HW
ST Y 2
LAK RI 24
E R AL
D

AL
DE
RC
RE
ST

RD

RD

IN BLVD

FOOTHILLS

ILR

IELD

M

A AVE

EVERGREEN

RA

LAKE ROAD

OATF

N

I
TA

COURTNEY AVE

Park
MCLOUGHL

OAK LODGE

MONROE ST

HECTOR
CAMPBELL
BU
SI
NE

LVD

Lake Oswego

COUNTRY CLUB RD

N
OU

CO.

Tillamook
Branch
Alignment

MCLOUGHLIN
INDUSTRIAL

BIRDSHILL

FIRST ADDITION

County line

M U LT N O M A H C O .
CLACK
AMAS
ARDENWALD-JOHNSON
CREEK

PARK AVE

VD
BL

Light Rail:
Under Construction
Portland Streetcar
Loop Project

Bybee

ISLAND STATION

FOREST HIGHLANDS

Portland Aerial Tram

WOODSTOCK

Bluebird

ER B
ILLIG

E DR

TIMBERLIN

Existing Streetcar

EASTMORELAND-REED

GHLIN B

2003 LPA

TERW

M U LT N O M A H C O .
CLACKAMAS CO.

I

STEELE ST

Monroe
Washington
WAVERLYLake
DOWNTOWN

ARNOLD CREEK

N
RO

Park and Ride option

TACOMA ST

Tacoma to Project Terminus
includes 3 options. See
Figure 2.1-3 for detail.
COLLINS VIEW

Park and Ride

WOODSTOCK BLVD

BYBEE BLVD

SELLWOOD

Station option

REED

Harold

SELLWOOD-MORELAND
IMPROVEMENT LEAGUE
(SMILE)

SOUTH BURLINGAME

Station

HOLGATE BLVD

MCLOU

V E R
R I

VE
DAM A

MILWAUKIE AVE

MACA

BARBUR BLVD

HILLSDALE

E
T T
M E
W I L L A

CAPITOL HWY

Light Rail alternative

CRESTON-KENILWORTH

Holgate

5

Light Rail
Alternative Options

DIVISION ST

OMSI

HOME AVE

Harbor
Drive

SOUTHWEST
Lincoln
HILLS

Portland-Milwaukie
Light Rail Project

HAWTHORNE BLVD

21ST AVE

405

SUNNYSIDE

39TH AVE

THO

20TH AVE

HAW

HILL RD

OAK GROVE BLVD

0
November 2007

0.5

1
Miles

Table 2.1-1
Summary of Transit and Roadway Improvements/Modifications
Alternative

Transit

No-Build
x
Alternative x
x

x

x

Completion of the first phase of the South Corridor Project on
the Portland Mall and I-205.

x

Assumes separate projects for a 300-space park and ride facility
at SE McLoughlin Boulevard and SE Milport Road and 100space shared park and ride at Clackamas Community College.

x

Minor changes in transit operations and routing in the South
Corridor.

x

An expansion of the Powell Garage to accommodate at least 50
additional buses.

Portlandx
Milwaukie x
Light Rail
Alternative

All transit improvements included within the No-Build Alternative. The following road improvements and
modifications in addition to those in
A mostly double-tracked light rail between downtown Portland
the 2004 RTP financially constrained
and Milwaukie terminating at either SE Lake Road or SE Park
highway network:
Avenue generally parallel to and east of SE McLoughlin
Boulevard, with 11 to 15 LRT stations.

x

Adjustments to No-Build bus network: 1) eliminate/modify bus
routes that would duplicate light rail service and 2) adjust routes
to connect to light rail stations or transit centers.

x

Three park and ride facilities providing 1,475 to 2,600 spaces.

x

With the 2003 LPA, shifting of streetcar alignment along SW
River Drive to accommodate light rail.

x

Accommodates Streetcar access to new Willamette River
bridge.

x

Accommodates bus access to new Willamette River bridge if
bus option is selected, allowing rerouting of buses from
congested streets.

x

Roadway

Road improvements are limited to
those in the 2004 RTP financially
Some increases in route frequency and/or run times to avoid
constrained highway network. See
peak overloads and/or to maintain schedule reliability.
Appendix B of the Portland-Milwaukie
Incremental increases in service hours and vehicle procurement, Project Detailed Definition of
consistent with available revenue sources and consistent with
Alternatives Report (Metro, October
the RTP 2025 financially constrained transit network.
2007) for a detailed listing of the
planned roadway projects within the
One new bus route that would connect the Clackamas Transit
Portland-Milwaukie project area.
Center and downtown Milwaukie on SE Johnson Creek
Boulevard.
Existing 2007 transit services and facilities.

x

Modifications to segments of
roadways along SW Lincoln
Street; SW Harbor Drive;
modifications to SE 17th Avenue
in Portland and SE Main Street in
Milwaukie, to accommodate the
LRT alignment, depending upon
the design option.

x

Reconfiguration of access to SE
McLoughlin Boulevard at the
Tacoma Station and the
Milwaukie Station.

x

Potential at-grade crossing of SE
McLoughlin Boulevard south of
Milwaukie.

Expansion of the Ruby Junction Operations and Maintenance
Facility to accommodate 16 to 23 additional light rail vehicles.

The Light Rail Alternative would include a light rail line from the Portland Mall in downtown
Portland to a terminus either at SE Lake Road in Milwaukie or SE Park Avenue south of Milwaukie.
Within this alignment are the following alignment options: the 2003 LPA alignment option, options
at the Willamette River crossing segment (Figures 2.1-2), and the options at the Tacoma Station-toproject terminus segment (Figure 2.1-3).
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The transit operations that would be included as part of the Light Rail Alternative are described in
Section 2.1.1.5 and Chapter 4, Transportation. The Light Rail Alternative would also include the
highway and road projects in the No-Build Alternative, which are described in Section 2.1.2.
2.1.1.1 2003 LPA Alignment

This section describes the 2003 LPA alignment from the Portland Mall to a terminus station at
SE Lake Road in Milwaukie.
2003 LPA Alignment: Portland Mall to SW Naito Parkway

The Light Rail Alternative would follow the 2003 LPA between the Portland Mall and SW Naito
Parkway as there are no alignment options other than the 2003 LPA in this section. The 2003 LPA
alignment would connect with the I-205/Portland Mall Light Rail project that is currently under
construction in downtown Portland. From the connection with the Portland Mall between SW 5th and
SW 6th Avenues at SW Jackson Street, the alignment would turn east and cross SW 5th Avenue, the
I-405 on-ramp and SW Grant Street. It would then continue east in the center of SW Lincoln Street
to SW 1st Avenue, where SW Lincoln Street ends. The alignment would intersect SW 4th and
SW 1st Avenues and SW Naito Parkway at grade.
2003 LPA Alignment: Willamette River Crossing

After crossing SW Naito Parkway, the 2003 LPA alignment would cross over the SW Harrison
Street connector and SW Harbor Drive and continue east toward RiverPlace on a structure and come
to grade at SW River Drive with a station east of SW Moody Street. The 2003 LPA includes what
was formerly known as the Caruthers Bridge (it is not referred to as the Caruthers Bridge in the
SDEIS because it is not actually on Caruthers Street while some other alignment options are). The
bridge would run under the Marquam Bridge then ascend over the Willamette River. The bridge
would accommodate streetcars, bicycles, and pedestrians in addition to light rail. An option for use
of the bridge by transit buses is also being considered.
On the east side of the Willamette River, the alignment would be just south of the Oregon Museum
of Science and Industry (OMSI) building, and a station would be located at SE Water Avenue. The
light rail alignment would continue east, crossing the Oregon Pacific Railroad (OPR) either at grade
or grade-separated over OPR and under the SE Martin Luther King Jr. Boulevard viaduct before
turning southeast and running along the west side of Union Pacific Railroad (UPRR) right of way.
From near SE 7th Avenue and SE Division Street, the 2003 LPA would continue south parallel to the
freight rail tracks.
The four other Willamette River crossing options are described in Section 2.1.1.2.
2003 LPA Alignment: SE Division Street to SE Tacoma Street

The Light Rail Alternative would follow the 2003 LPA alignment from SE 7th Avenue and
SE Division Street to just north of SE Tacoma Street as there are no other alignment options in this
segment. Between SE 7th Avenue and SE Powell Boulevard, the alignment would be adjacent to and
south of the UPRR tracks.
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The alignment crosses SE Powell Boulevard at SE 17th Avenue and transitions to the center of
SE 17th Avenue. It would continue to run in the center of SE 17th Avenue to south of SE Schiller
Street. South of SE Schiller Street, immediately north of SE McLoughlin Boulevard (Highway 99E),
the alignment leaves SE 17th Avenue, moving to the east where it would run along the east side of
SE McLoughlin Boulevard. Between SE Reedway Street and SE Tacoma Street, the alignment is
located between SE McLoughlin Boulevard and the UPRR tracks.
2003 LPA Alignment: SE Tacoma Street to SE Lake Road

Just north of SE Tacoma Street, the 2003 LPA alignment moves west away from the alignment
along the UPRR and crosses over the northbound SE McLoughlin Boulevard access ramp then under
SE Tacoma Street. The Tacoma Station platform is situated along SE McLoughlin Boulevard and
the alignment continues south along the east side of SE McLoughlin Boulevard.
SE Main Street, which functions as a frontage road, diverges from SE McLoughlin Boulevard south
of the Tacoma Station at SE Ochoco Street. The alignment continues south along the west side of
SE Main Street to SE Milport Road then turns east to the Milwaukie Station and Park and Ride at the
site formerly occupied by the Southgate Theater. South of the Milwaukie Station, the alignment
would continue east to the Tillamook Branch Line then, cross over the UPRR freight rail line and
under Highway 224. The alignment would remain along the east side of the Tillamook Branch Line
through Milwaukie and terminate at SE Lake Road.
The two other terminus options are described in Section 2.1.1.4.
2.1.1.2 Willamette River Crossing Alignment Options and Bridge Type Concepts

River Crossing options were developed during the 2007 Refinement Study. More information on the
development of these options is available in section 2.3.3.1. The river crossing options evaluated are:
x

Meade-Sherman

x

Porter-Caruthers

x

Meade-Caruthers

x

Porter-Sherman

An additional river crossing alignment proposal, which is a modification of the Meade-Sherman and
Porter-Sherman options, emerged during the SDEIS analysis, as well.
All of the Willamette River crossing options (other than the 2003 LPA, which has options with and
without buses) would accommodate buses as well as pedestrians, bicycles, streetcars, and light rail.
The locations of the Willamette River crossing options focus on where transit service would be
provided west and east of the Willamette River and on the underlying street network in the South
Waterfront District. The street network in this area of South Waterfront has not yet been constructed.
The four alignment options that would serve South Waterfront are based on two possible street
network configurations. Meade-Sherman and Porter-Sherman are based on the adopted South
Waterfront Plan (2002) street network, which is perpendicular to the river. Porter-Caruthers and
Meade-Caruthers are based on the North Macadam District Street Plan (1996) network. This
configuration is an east-west grid that matches that of the older neighborhoods to the west and would
parallel the Oregon Health & Science University (OHSU) property line.
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The four alignment options diverge from the 2003 LPA alignment after crossing SW Naito Parkway.
While 2003 LPA alignment would continue east to serve RiverPlace, these four options continue to
the south to serve the South Waterfront District (see Figure 2.1-2).
The river crossing options would be grade-separated over SW Harbor Drive with an elevated station
to provide access to RiverPlace. The alignments would continue south along a vacated trolley right
of way to the South Waterfront District between the Marquam Bridge and the Ross Island Bridge,
and would cross the river in the vicinity of SW Meade or SW Porter Streets.
East of the river, the alignments would serve OMSI and the Central Eastside Industrial District
(CEID) along either SE Sherman or SE Caruthers Streets. These alignments would proceed east and
cross the OPR line at grade and under SE Martin Luther King Jr. Boulevard viaduct. From near SE
7th Avenue and SE Division Street, all alignment options would continue south parallel to and west
of the UPRR tracks.
Meade-Sherman Alignment Option

Within the South Waterfront District, the alignment for the Meade-Sherman option would be based
on the adopted South Waterfront street plan. At the proposed SW Meade Street, the alignment would
turn toward the river and cross the existing Portland Streetcar tracks and SW Moody Street at grade.
A station is proposed between SW Moody Street and the planned location of SW Bond Street. From
SW Moody Street to the west riverbank, the alignment would begin to climb. The alignment would
cross the planned SW Bond Street and SW River Parkway at grade, and then be elevated to cross
over the proposed Willamette Greenway Trail.
On the east side of the river, it would touch down approximately one block south of OMSI and north
of the Portland Opera building and run on the alignment in line with SW Sherman Street as
described above. A station would be located east of SE Water Avenue.
Porter-Caruthers Alignment Option

The Porter-Caruthers alignment option continues south to the street alignment of SW Porter Street,
as proposed in the 1996 North Macadam District Street Plan, which is fairly close to same point at
which the Meade-Sherman option would turn. It would then run east along a proposed SW Porter
Street alignment. This alignment would be along the OHSU property line. The bridge would be
located approximately one block south of the Meade-Sherman alignment option. This option would
also be elevated over the proposed Greenway Trail.
On the east bank, this alignment would turn east to run along the north side SE Caruthers Street.
An at-grade station would be located to the east of the intersection of SE Water Avenue and
SE Caruthers Street.
Meade-Caruthers Alignment Option

West of the river, this alignment is differentiated by the South Waterfront District street network.
This option would be aligned with 1996 North Macadam District Street Plan network and would turn
east approximately one block to the north of the proposed Meade-Sherman alignment described
above.
The alignment on the east side would be similar to the Porter-Caruthers option described above.
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Porter-Sherman Alignment Option

This option would extend the farthest south along SW Moody Street on the west side of the
Willamette River, continuing south one block from SW Meade Street to SW Porter Street based on
the adopted South Waterfront street network, then turn to the northeast to cross the river. The
alignment on the east side would be similar to the Meade-Sherman option described above.
Refined Willamette River Crossing Alignment

During the SDEIS process, an additional option emerged as a result of suggestions from area
property owners and other stakeholders. If selected as part of a new LPA, this refined alignment
would be evaluated in more detail in the Final Environmental Impact Statement (FEIS). The
alignment west of river would run parallel to, and between, the Meade-Sherman and Porter-Sherman
alignments. The alignment on the east side would be similar to the Meade-Sherman option,
described above, and is expected to have similar impacts.
Willamette River Bridge

The Willamette River Crossing option concept designs were developed to further understand the
impacts. The current designs include deck widths that range from 58-66 feet depending on the
location on the bridge and the bridge type. This would include a 13-foot lane in each direction that
would be shared by light rail, streetcar and buses and two 12-foot bicycle/pedestrian lanes. The cross
sections, which are depicted in Appendix H, also include a small walkway next to the tracks and
accommodation for railings, shy distances and bridge structures.
Bridge concepts were developed to explore the range of impacts of the most likely bridge types for
the alignment options. More details on the design will be developed through a bridge type, size, and
location study, which will be conducted following the adoption of a revised LPA.
The 2003 LPA presents different engineering parameters than the other four river crossing options,
resulting in an assumption of different bridge types. The types considered in this SDEIS include
cable-stayed, concrete segmental, and cable-stayed through truss hybrid bridge types. Figure 2.1-4
illustrates these three bridge types. Table 2.1-2 summarizes the bridge considerations for the
alignment options. In addition, the SDEIS studied two vertical navigational clearances, 65 and 72
feet. Each bridge type was studied with the vertical clearance most appropriate to it, in order to
represent the range of likely impacts. The navigational needs are being assessed through a river user
survey, which is discussed in Chapter 4, Section 4.3.1 under Navigational Impacts. The United
States Coast Guard will ultimately decide the navigational clearance requirements based on this
assessment.
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Cable-stayed through truss
2003 LPA
72 foot clearance

Concrete Segmental
2003 LPA, Meade-Sherman, Porter-Caruthers, Meade-Caruthers, Porter-Sherman
65 foot clearance

Cable-stayed
Meade-Sherman, Porter-Caruthers, Meade-Caruthers, Porter-Sherman
72 foot clearance
Portland-Milwaukie Light Rail Project
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Table 2.1-2
Willamette River Design Options Used for the Comparative Analysis
Representative Concepts
1

Bridge Type Concept
4

Design Options
OPR Rail Crossing

2,3

Street Plan

Cable-stayed through
truss
72’ clearance

Concrete segmental
65’ clearance

At grade or
grade-separated

Meade - Sherman

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

S Waterfront 2002

Porter - Caruthers

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

N Macadam 1996

Meade - Caruthers

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

N Macadam 1996

Porter - Sherman

Cable-stayed
72’ clearance

Concrete segmental
65’ clearance

At grade only

S Waterfront 2002

2003 LPA

1

Bridge types are representative concepts used for the analysis phase. Different bridge types and heights could emerge in the bridge type size and location
study after adoption of the study.

2.
3

4

NA

Meade-Sherman and Porter Sherman use the South Waterfront Plan (2002) street network.

Porter-Caruthers and Meade-Caruthers use the North Macadam District Street Plan (1996), which is parallel and perpendicular to the Zidell – OHSU
property line and is being reconsidered.
The 2003 LPA Willamette River bridge was formerly known as the Caruthers Bridge.

Cable-Stayed Through Truss

With the 2003 LPA, the Willamette River bridge was assumed to require a cable-stayed bridge with
a steel stiffening truss. This bridge type combines stay cables and the triangle truss shape to support
the bridge. The light rail vehicles and potentially buses would operate through the middle of this
truss structure, so it is sometimes referred to as a “through truss”. The cables connect the top of the
truss to a tower that supports the bridge. Pedestrian and bicycle paths would be cantilevered outside
of the truss, but would be supported by the same overall structural concept.
The cable-stayed truss structure type was preferred for the 2003 LPA alignment for the following
reasons. The deck of the bridge could be considerably lower than for box girder or arch type bridges.
This would allow a slope that meets the ADA requirements and provides 72 feet of river clearance.
The 2003 LPA is the only river crossing alignment option that assumes a horizontally curved
alignment over the river. This means loading from moving vehicles would not be symmetrically
applied to the structure. The truss would provide for stiffness and bending resistance for the loads on
a horizontally curved deck.
One in-water pier was assumed within the center portion of this span type. The width of this
structure was assumed to be approximately 58 feet.
Other Cable-Stayed Bridge Options

With the other Willamette River crossing options, the cable-stayed bridge type was assumed with a
72-foot clearance. This bridge type uses stay cables to connect the bridge deck directly to towers.
These options, unlike the 2003 LPA option, would not require a curved alignment. Therefore, loads
are balanced symmetrically so a stiffening truss would not be required. Pedestrian and bicycle paths

2-12

Portland-Milwaukie Light Rail Project SDEIS

May 2008

were assumed to be integral with the bridge deck and supported by the same overall structural
concept.
While more expensive and having a higher profile than the concrete segmental, it is being considered
because it requires fewer piers, has a thinner bridge deck which would allow for a higher
navigational clearance while being able to meet ADA requirements and land at grade closer to shore,
In addition, some prefer the more dramatic profile from an aesthetic standpoint.
Two in-water pier/towers were assumed to be required for this span type. The width of these
structures was assumed to be 66 feet.
Concrete Segmental Bridge Type

A segmental box girder (e.g. concrete segmental) type bridge was studied at a river clearance of
65 feet. This bridge is constructed from a series of concrete or steel segments, either precast and
assembled, or cast in place. The segments vary in thickness with thicker segments at the piers and
thinner segments mid-span. This type of bridge has all structure loads borne by members below the
deck surface.
This structure type was assumed for a 65 foot river clearance for the following reasons. A lower
clearance would accommodate the thicker deck required by this bridge types while allowing for a
slope that meets the ADA requirements and still lands for an at grade station in desired locations.
This bridge type is being considered because it is more commonly constructed than other types, is
likely to have a lower construction cost, is more flexible in addressing curves at approaches, and
does not require tall pier towers to project above the deck surface. Additional design work is
necessary to determine if this type can accommodate increased clearances.
Four in-water pier/towers were assumed to be required for this bridge type. The width of these
structures was assumed to be approximately 59 feet.
Navigational Issues

The bridge height options were developed based on information about existing bridge clearances.
The 72 foot clearance used in the options was based on the Sellwood Bridge, which is south of the
proposed bridge, which was originally permitted at 72 feet. However, the SDEIS analysis found that
the Sellwood bridge was actually constructed at 75 feet based on low water as measured in Columbia
River datum. Additional discussion of the analysis of the navigational effects of the new bridge
options is provided in Chapter 4, Transportation. Based on the analysis to date, it is likely that a
bridge clearance of 75 feet would be proposed for a new Preferred Alternative in order to match the
existing clearance of the Sellwood Bridge. The United States Coast Guard is responsible for issuing
bridge permits after considering all reasonable navigational requirements. The permit would be
issued following publication of the Final Environmental Impact Statement (FEIS).
2.1.1.3 SE Tacoma Street to Project Terminus Alignment Options

The alignment options in this section were developed based on recommendations of a Transit
Working Group established by the City of Milwaukie following the adoption of the LPA in 2003,
and the 2007 Refinement Study that was initiated to determine the options that would be included in
this SDEIS. Additional information on the development of these options is available in section
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2.3.2.3 and Appendix L. The alignment options south of SE Tacoma Street in addition to the 2003
LPA are:
x

2003 Locally Preferred Alternative with extension to Park

x

Tillamook Branch Line Alignment

Figure 2.1-3 shows the 2003 LPA and the two alignment options. Design options include station
locations, park and ride capacities, and a grade-separated or at-grade crossing of SE McLoughlin
Boulevard south of downtown Milwaukie.
2003 Locally Preferred Alternative with Extension to Park Avenue

This alignment follows the 2003 LPA to SE Lake Road. Rather than terminating at SE Lake Road, it
would cross over SE Lake Road and Kellogg Lake alongside the existing freight rail trestle. It would
cross SE McLoughlin Boulevard, SE River Road, and SE 22nd Street either on an elevated structure
or at grade. An elevated crossing would require a station at SE Bluebird Street to be elevated. The
alignment would run on the west side of SE McLoughlin Boulevard and terminate north of SE Park
Avenue.
Tillamook Branch Line Alignment

The Tillamook Branch Line alignment would turn to the southeast at the Tacoma Station. South of
the station, it crosses under the Springwater Corridor multi-use path, then rises to cross over the
Tillamook Branch Line tracks and remains on an elevated structure until it descends to cross under
Highway 224. It runs along the east side of the rail line through downtown Milwaukie. This option
would also extend to SE Park Avenue and has the same options to cross SE McLoughlin Boulevard,
SE River Road, and SE 22nd Street either at or above grade.
2.1.1.4 Station and Park and Ride Options

Station and park and ride locations are shown in Figures 2.1-1 through 2.1-3. Stations would be
approximately 200 to 250 feet long and could have either one center platform or two platforms with
one on each side of the tracks. The single center platforms would be approximately 15 to 20 feet
wide. With two platforms on each side, each platform would be approximately 12 to 15 feet wide.
The platforms would allow for level boarding. Major elements that would be incorporated on the
platform include shelters, lighting, furniture, and fencing and railings.
Park and rides are located at the Tacoma, Milwaukie, Lake Road and Park Avenue Stations, with a
number of options for how many parking spaces would be provided. This allowed the project to
explore how parking supply could be arranged to help support the high demand for park and ride
access in the southern part of the project corridor.
Portland State University to Tacoma Street Station Options

Station locations are shown in Figures 2.1-1 and 2.1-2. There would not be park and ride at the
stations between PSU and SE Tacoma Street. Other than the Lincoln Station, the station location
options west of the Willamette River differ by alignment. With the 2003 LPA, RiverPlace would be
served with an at-grade station, but the options that would serve South Waterfront would have an
elevated station near SW Harbor Drive. Stations in South Waterfront would be between planned
locations for SW Moody at SW Meade or SW Porter Streets.
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East of the river, with the 2003 LPA, the OMSI station would be located just south of the existing
OMSI building west of SE Water Avenue. The Sherman and Caruthers options would have a station
between SE Water Avenue and Martin Luther King Jr. Boulevard to serve OMSI and the CEID.
In response to community input received since the 2003 LPA was adopted, an option for a station at
SE Harold Street that was not included in the original LPA has been included in this SDEIS. This
has being studied as an additional station rather than a substitute. A technical analysis will determine
whether this additional station would be cost effective and compatible with existing land use.
SE Tacoma Street to Project Terminus Station and Park and Ride Options

The combinations of station and park and ride locations have been identified in order to undertake
this SDEIS analysis (see Figure 2.1-3). A revised LPA could incorporate elements from several
options. The locations of stations in downtown Milwaukie will play a key role in how the city
develops. Decisions on the locations will be based on technical analysis and community input.
Between the Tacoma Station and the project terminus, there are options for park and rides at the
following stations:
x

Tacoma Street Station, with a new 600- or 1000-space park and ride structure. 1

x

Milwaukie Station, which would be included in the 2003 LPA, but not the Tillamook Branch
Line option. This would be with a new 600-space park and ride structure at the former Southgate
Theater site.

x

Lake Road, with a new 275-space park and ride structure located on the east side of the light rail
tracks between SE Lake Road and SE 21st Avenue, is included in the 2003 LPA.

x

Park Avenue, with a new 1,000-space park and ride structure located south of SE Park Avenue,
across the street from the terminal station, which would be located north of SE Park Avenue.
This facility would be not be included with the 2003 LPA, but would be part of both the
2003 LPA with extension to Park and the Tillamook Branch Line alignment. 2

2.1.1.5 Light Rail Alternative Transit Operations

Buses would likely serve all the light rail station locations along each option other than the Harold
Street Station. Operations for bus, streetcar, Portland Aerial Tram, and light rail would affect or be
affected by the project, mainly by enhancing connections. These connections are components of the
transportation analysis. This section describes other key considerations concerning transit operations.

1

During the SDEIS analysis, in order to optimize the location of park and ride spaces, traffic analysis was also
conducted for up to 1,250 spaces at the Tacoma Station. See Chapter 4 for more details.
2

As with the Tacoma Station, in order to optimize the location of park and ride spaces, Park Avenue Station was also
analyzed for up to 1,200 spaces. See Chapter 4 for more details.
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Willamette River Crossing Bus and Streetcar Transit Service

The new Willamette River crossing could provide an additional crossing for buses and streetcar on a
transitway. Buses that currently travel between Southeast and Southwest Portland on the Ross Island
Bridge could use the bridge to improve travel time and reliability. For this SDEIS analysis, lines
#9 Powell, #17 Holgate and #19 Woodstock would be modified to use the new Willamette River
crossing instead of the Ross Island Bridge. West of the river, with the 2003 LPA alignment, buses
would access the transitway from SW River Parkway. With the options that serve South Waterfront,
buses would use SW Harrison Street to and from the Portland Mall and would access the transitway
at the intersection of SW 1st Avenue and SW Lincoln Street.
East of the Willamette River, buses would enter and exit the transitway at SE 8th and SE 9th Avenues
near SE Division Street. Buses cannot share stations with light rail along the transitway, so pullouts
would be provided at stations along the transitway for buses.
The planned Portland Streetcar Loop would also be able to use the new bridge. This would require
additional track work, connections and switches. The decision to extend the streetcar is not being
made with this project, but the bridge would be developed to accommodate a streetcar extension.
With the 2003 LPA alignment, streetcars on the west side of the river would connect with the
transitway on SW River Parkway near the bridge. With the options that serve South Waterfront,
streetcars would enter the transitway near SW Moody and SW Bond Streets. East of the river,
streetcars would connect near SE Water Avenue.
Table 2.1-3 shows the frequency of transit service by mode that is planned on the new bridge for all
the river crossing options in 2030.
Table 2.1-3
Willamette River Crossing Frequency of Service (Number of Crossings per Hour)
2030 Light Rail Alternative
Mode

1
2

Peak

Off-Peak

Light rail

8

4

Streetcar1

6

6

Bus2

21

12

Streetcar service for the Portland Streetcar Loop would require 12 additional vehicles.
Bus service provided by #9 Powell, #17 Holgate, and #19 Woodstock

Portland-Milwaukie Corridor Bus Transit Service

The bus service on SE McLoughlin Boulevard north of Milwaukie that is currently provided by lines
#31 Estacada, #32 Oatfield, #33 McLoughlin, #41 Tacoma, and #99X McLoughlin Express would
be restructured to provide better coverage in the area and would no longer provide service north of
Milwaukie. Lines #99X and # 32 Oatfield would terminate in Milwaukie. Line #31 Estacada would
continue to run from Milwaukie, alternating between Damascus and Estacada, and would extend
south from Milwaukie to Clackamas Community College to provide service currently provided by
line #33 McLoughlin. Line #33 McLoughlin would be restructured to provide service between
Milwaukie and Clackamas Community College. Headways (the frequency of service) on some
corridor routes would be adjusted to meet estimated demand.
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Light Rail Alternative Operations and Maintenance Facilities

The Light Rail Alternative would require an additional 16 to 23 light rail vehicles compared with the
No-Build Alternative. TriMet’s existing Ruby Junction Operations and Maintenance Facility located
in the city of Gresham near SE 199th Avenue and SE Burnside Street would be expanded to
accommodate the operations and maintenance needs for the additional vehicles.
The Columbia River Crossing project is currently considering a proposal to extend the Interstate
MAX light rail line to Vancouver, Washington. If this project is constructed, the Ruby Junction
facility would be expanded to accommodate the operations and maintenance needs for those
additional vehicles, as well. Appendix H provides conceptual design information about the potential
expansion.
Other Light Rail Facilities

The operation of the light rail system also involves a number of other facilities and system features:
x

Crossover tracks and switches are used to allow trains to safely pass from one set of tracks to the
other during track maintenance, to bypass a stalled train, or turn in the opposite direction.
Crossovers are currently assumed north of the Bybee Station, and near SE Adams Street.

x

Tail tracks or storage tracks are usually placed at a terminus station, and provide areas for
inbound and outbound train storage and turnaround. For a terminus at the Lake Station or at
Park Avenue, storage tracks are provided about 250 feet to the north of the stations.

x

Pocket tracks allow trains to be moved off of the main tracks and stored. This allows disabled
trains to move off the main tracks to maintain service, and provide storage for trains that may be
needed to serve special events or other operational needs. A pocket track would be located
between the Clinton Station and SE Powell Boulevard.

x

The light rail system would be electrically powered using an overhead catenary (contact wire),
supported on poles. The power to the catenary is fed from an electrical traction power substation.
Substations are usually located adjacent to the right-of-way or near stations.

2.1.1.6 Light Rail Construction

This section discusses general activities that would be associated with construction of the Light Rail
Alternative. This description is based on conceptual design and typical assumptions about
construction approaches. Construction practices and approaches will continue to be refined during
preliminary and final design stages.
The major construction activities include:
x

Delivery of materials and equipment

x

Demolition (buildings, pavement, other obstructions) and Utilities (major relocations or
disruptions)

x

Clearing and grubbing

x

Fill and excavation

x

Elevated structure construction, including elevated stations if included

x

Retaining wall construction
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x

Pile driving or drilling

x

Roadway construction including roadway crossings

x

Trackway construction

x

At-grade station construction

x

Parking garage construction

x

Construction activity in or near a water body or sensitive area

Construction Sequence and Activities

Linear projects such as the Portland to Milwaukie Light Rail Project are typically divided into
various segments or line sections for construction. The construction sequence would vary depending
upon existing conditions, the characteristics of the light rail facilities, and the sensitivity of the
locations within the segments (in-street versus off-street for example).
Preliminary engineering will further define the design and requirements for the facilities to be
constructed. This refinement will inform selection of contracting methods and the development of
work-specific construction planning. Work specific construction plans would be developed during
the final design effort to establish the limits for the various construction phases and construction
contracts, their estimated schedule and duration, appropriate sequencing, and the minimum
necessary level of restrictions to be placed on construction work to address mitigation of impacts.
Final refinement of construction plans continuing into construction procurement selection and
negotiations and early contractor provided plans that finalize the requirements to ensure appropriate
mitigation of construction impacts. Where possible, construction activities would be coordinated
with other capital improvement projects, including projects carried out by the local jurisdictions or a
potential Columbia River Crossing project, to help minimize construction impacts. In addition,
extensive involvement of local jurisdictions in preliminary engineering and continuing through
construction will help ensure coordination to resolve impacts, in particular by seeking to reduce
inspection and approval times.
Construction Duration

Although overall project construction is assumed to require three to four years, the major activities
usually occur over about a two year period. The duration of heavy civil construction in front of any
particular property will typically not exceed six to twelve months, with some exceptions possible.
For instance, complex structures such as the Willamette River Bridge may take longer to construct.
Construction Staging Areas

Contractor mobilization is part of the initial construction work and typically requires the
development of staging areas. Staging areas are needed in advance of all construction work, but the
need and proximity vary depending on the features being constructed, availability of space, presence
of sensitive areas, schedule restrictions, and contractor desires. Bridges and aerial structures are most
practically staged adjacent or very near the construction site. Other types of staging and materials
storage are more flexible in location. Staging areas cannot be identified at this time as the staging
needs are a function of design work to be performed in preliminary and final engineering.
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Project staging areas are typically used to accomplish or accommodate one or more of the following:
stockpile, load, and haul excavations and demolished materials; receive and stockpile materials and
equipment; assembly and, in limited cases fabrication of project elements, laydown of major prefabricated elements prior to erection/assembly, construction field administration offices, and
possibly for construction worker parking. Noise, dust, and truck traffic are impacts that can result
from activities associated with construction phasing.
Construction Traffic

Construction of the Light Rail Alternative would result in temporary impacts to local and regional
automobile and truck traffic. Construction activities include construction operations, truck routes,
and staging schemes, and their related effects that disrupt existing traffic patterns, add volume to
specific locations, and often require localized reduction of traffic capacity to allow construction to
occur.
Truck traffic would be greatest and have potential effects at the locations generating the highest
amounts of excavation and spoils and delivery of materials, which are the same features that are
listed under staging area needs, the Willamette River Bridge, and other aerial structures.
Demolition and Utility Work

The initial phase of construction work would normally involve demolition/clearing and rerouting of
utilities. In some areas it would be necessary to demolish existing buildings or structures prior to
starting construction of light rail facilities. Demolition would involve implementing stormwater
erosion control measures, tearing down buildings and structures, removing debris, and containment
and disposal of hazardous materials. Demolished structures could potentially contain asbestos
material, lead paint, or other regulated materials. Public and private utilities, both underground and
aerial are relocated as required. There may also be underground storage tanks associated with some
structures and excavations for utilities, thus increasing the risk of potential soil contamination. Both
demolition and utility work can also generate noise and dust, and truck traffic associated with debris
removal.
At-Grade Light Rail Construction

Open track segments of the route, consisting of at-grade tracks, would require clearing, grading, and
typically shallow excavations. Clearing may include demolition and/or removal of pavement,
vegetation, and other surface features, and implementation of an erosion, sediment, and stormwater
control plan. During the grading phase, the contractors would install culverts or other permanent
drainage structures and below-grade light rail infrastructure. This may require temporary steel plates
in the roadway and temporary lane closures. Where in-street track is proposed within existing or
expanded street right-of-way, grading is generally minimal, but extensive reconstruction of streets,
sidewalks, and other existing facilities may occur.
Shallow, near-surface excavations would be required to construct the subgrade and track and station
platform slabs for at-grade segments. Overhead catenary support poles would be placed in the street
or on the sidewalks, before the overhead catenary system would be installed above the trackway.
This work in streets, or including street reconstruction can disrupt traffic.
Some at-grade light rail construction is likely to require retaining walls. This increases the quantity
of excavation, duration of construction in an area and, depending on wall type, may increase noise
impacts.
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Elevated Light Rail Construction

There are several sections requiring elevated trackways or guideways. The construction of elevated
trackways over existing streets may impact traffic because of temporary road closures. Clearing and
grading activities, along with demolition of other structures for newly acquired right-of-way would
likely be greater where the elevated trackway transitions to at-grade track.
Elevated guideways and stations for light rail—similar to structures such as highway bridges—are
generally constructed of steel, reinforced concrete or combinations of both. Construction would
begin with preparation to build foundations that may consist of shallow spread footings, deep driven
or, augered piles, or drilled shafts. Noise and vibration can result from foundation installation. Once
foundations are in place, concrete columns and crossbeams would be constructed.
The superstructure is constructed and may be built of steel, cast-in-place concrete, or precast
concrete. If steel and/or precast concrete is used, they can be transported to the site and lifted onto
the substructure from the street. If cast-in-place concrete is used, then a temporary structures would
be required to support the superstructure until the cast concrete has gained enough strength (during
curing) to support itself.
Parking Structures

Parking garages are typically built of pre-cast or cast-in-place concrete and are most practically
constructed with nearby staging and storage areas. They generate concentrated truck and material
traffic that may impact local traffic, and may generate episodic noise during excavation and
foundation construction.
Willamette River Bridge

The SDEIS is evaluating three bridge type options: a cable-stayed through truss, a cable-stayed, and
a concrete segmental option. The cable-stayed through truss is only associated with the 2003 LPA
river crossing option.
All three of the bridge types and the locations being considered for the bridge would require the
placement of columns in the water, but outside of the navigational channel. Barges or temporary
work trestles could also be used for all three bridge types and locations. The concrete segmental
alternative is assumed to require four in-water support columns. The cable-stayed alternative would
have two in-water support columns, and the cable-stayed through-truss would have one in-water
columns. Construction methods for the support columns would include drilled shafts within a
cofferdam, driven piles, or cast-in-place piles (with or without a cofferdam). Construction would
take place either from barges, with form-travelers, using temporary work trestle or a combination for
each alternative.
Abutments would be placed to allow grade-separated clearance of trails anticipated on the west
bank, and existing on the east bank. Abutment on the west is anticipated to be placed 100 feet west
of the existing top of bank. Abutment on the east is anticipated to be placed between 25 and 50 feet
east of the existing top of bank. Abutment construction could include drilled shafts, driven piles, or
cast-in-place piles.
While the length of time required for construction of each type of bridge would vary, construction is
anticipated to take approximately 36 to 42 months depending upon the build option selected, final
bridge type determination, work hours and conditions contained in regulatory approvals or permits.
In-water construction would be staged to occur during work windows determined by resource
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agencies to protect fish habitat or through negotiation with the resources agencies outside work
windows with appropriate mitigation and protective measures.
2.1.2 No-Build Alternative
The No-Build Alternative represents transportation and environmental conditions with no light rail
connection between Portland and Milwaukie. The No-Build Alternative is required by NEPA and
provides a reference point to gauge the benefits, costs, and impacts of the Light Rail Alternative and
the alignment and design options under study. The No-Build Alternative includes assumptions about
future growth in population and employment in the region and in the project corridor through the
year 2030. Projected population and employment growth through the year 2030 are discussed in
Chapter 1 Purpose and Need.
The No-Build Alternative also includes the regional transportation system with the committed
transportation investments that would occur with or without the Portland-Milwaukie Light Rail
Project. Transportation components of the No-Build Alternative are summarized in Table 2.1-1 and
include:
x

Roadway improvements

x

Transit capital improvements

x Transit operating characteristics
The No-Build Alternative roadway improvements are projects in the corridor that are currently
planned and for which a source of funding has been identified. They are listed in the “financially
constrained” project list of the 2004 Regional Transportation Plan (RTP), the currently adopted
transportation plan for the region. The highway and road projects in the No-Build Alternative would
also be included in the Light Rail Alternative. See the Detailed Definition of Alternatives Report
(Metro, October 2007) and Chapter 4 for additional information on the No-Build Alternative.
2.2 CAPITAL COST
Capital cost estimates for the Light Rail Alternative range from $818 million to $942.5 million in
2007 dollars, or approximately $1.255 to 1.424 billion in the year of expenditure (YOE) dollars and
including finance costs. This section presents the capital cost estimates for the project in 2007
dollars. Cost estimating methodology and further detail on capital cost is available in the PortlandMilwaukie Capital Cost Results Report (Metro, 2008). Chapter 5, Evaluation and Financial Analysis,
of this SDEIS provides capital costs in YOE dollars.
The costs presented in this chapter include the full cost of capital improvements for the alternatives
and options in this SDEIS for horizon year 2030, based on the service levels and operating
requirements needed to meet 2030 demand. Fewer light rail vehicles, buses, and ancillary facilities
such as maintenance facility expansions would be required for opening day service levels. Opening
day would likely occur in 2015 for the build alternatives, 15 years in advance of the 2030 horizon
year. In Chapter 5, costs are presented that correspond to an opening day funding scenario. These
opening day costs in year of expenditure dollars would form the basis of a project funding plan and
would constitute the basis for developing federal funding requests and local match requirements.
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2.2.1 Capital Cost Estimates
The 2003 LPA is estimated to cost $818.1 million. The 2003 LPA with the extension to SE Park
Avenue is estimated to cost $942.5 million. The Tillamook Branch Line alignment, which would
include the extension to SE Park Avenue, is estimated to cost $916.9 million. Table 2.2-1 shows the
estimated capital cost (in year 2007 dollars) for the 2003 LPA and the two alignment options
between SE Tacoma Street and SE Park Avenue.

Table 2.2-1
Capital Cost Estimates (2007 dollars)1
Cost categories

2003 LPA

Right-of-Way3

2003 LPA - Park2

2003 LPA with
2
Tillamook

$115,477

$124,432

$111,018

Utilities

$16,418

$17,624

$17,426

Street Construction

$33,240

$35,258

$29,935

Track Grade Construction

$16,965

$20,480

$17,028

$127,579

$146,850

$174,527

$30,135

$34,017

$27,749

Structures

4

Stations
Park and Ride Facilities

$34,357

$61,699

$49,674

Road Crossings

$11,348

$12,429

$11,601

Track Installation and Materials

$22,276

$24,561

$24,872

$4,955

$5,380

$5,330

Special Conditions
Fare Collection
Track Electrification

$2,320

$2,742

$2,320

$18,644

$20,858

$20,714

Signals

$24,290

$27,934

$26,060

Communications

$15,368

$17,431

$16,415

5

Light Rail Vehicles

$64,000

$92,000

$84,000

Operations and Maintenance Facility

$19,603

$19,603

$19,603

$168,000

$168,000

$168,000

$93,162

$111,197

$110,618

Engineering and Administration
Contingencies 6
Total (2007 dollars)
Total YOE
(including inflation and finance charges)

7

$818,136

$942,495

$916,889

$1,225,100

$1,423,800

$1,389,100

Source: TriMet: February 2008.
1

2

3
4
5

6
7

Costs are displayed in thousands of dollars. Total capital cost includes all of the capital cost associated with the option for the entire alignment and are
based on a 2030 service levels. Costs are based on the Detailed Definition of Alternatives Report and associated plan set. These costs do not include
inflation or financing. For year of expenditure (YOE) cost see Chapter 5.1. Cost for adding buses to the Willamette Bridge are included. Costs do not
reflect reductions because fewer buses would necessary for the Light Rail Alternative compared to the No-Build.
Costs are based on cable stayed through truss bridge type for the Willamette River Crossing that would provide at least 72-feet of clearance. A concrete
segmental bridge type is estimated to cost approximately $54.7 million less, but is based on a 65-foot navigational clearance and includes two additional
piers. The cost of the concrete segmental bridge type does not reflect the cost necessary to increase the bridge height or address additional
environmental mitigation related to the additional piers.
Right of way cost includes the expansion of Ruby Junction Operation and Maintenance facility.
Structures includes all bridges.
Based on 2030 fleet size with 16 light rail vehicles (LRVs) for the SE Lake Road terminus, 21 LRVs with the 2003 LPA to Park Avenue, and 23 LRVs with
the Tillamook Branch Line. The opening year fleet would require fewer light rail vehicles and lower capital costs. The Willamette River crossing options
require the same number of vehicles.
Contingencies include those that are sometimes allocated to specific cost categories, as well as general contingencies.
See Chapter 5 for details on YOE calculations. YOE total is approximate due to rounding.
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Estimated costs for the Willamette River options compared to the 2003 LPA are shown in Table
2.2-2. The assumed bridge type for the 2003 LPA Willamette River crossing alignment is a cablestayed through truss due to site and navigational constraints. The Willamette River crossing options
were estimated with a cable-stayed bridge type, which is less expensive; however, the option would
require longer segment and bridge lengths. The Meade-Sherman option would increase the cost of
the alignment to SE Lake Road to $834.8 million, the Porter-Caruthers to $840.5 million, the
Meade-Caruthers to $839.9 million and the Porter-Sherman option to $840.7 million.
Table 2.2-2
Willamette River Crossing Capital Cost Estimate (in 2007 dollars) 1,2,3,4

Total (2007 dollars)

2003 LPA

MeadeSherman

PorterCaruthers

MeadeCaruthers

PorterSherman

$818,136

$834,759

$840,529

$839,850

$840,695

N/A

$16,623

$21,393

$21,714

$22,559

Difference from 2003 LPA
Source: TriMet: February 2008.
1

2

3

Costs are displayed in thousands of dollars. Total capital cost includes all of the capital cost associated with the option for the entire alignment (with 2003
LPA to SE Lake Road) and are based on a 2030 service levels. Costs are based on the Detailed Definition of Alternatives Report and associated plan
set. These costs do not include inflation or financing. For year of expenditure (YOE) cost see Chapter 5. Cost for adding buses to the Willamette Bridge
are included.
Costs are based on cable-stayed through truss bridge type for the 2003 LPA and a cable stayed bridge for Willamette River Crossing options. These bridge
types could provide at least 72-feet of clearance. A concrete segmental bridge type is estimated to cost approximately $54.7 million less for the LPA and
between $40 million to $42.7 million less for Willamette River Crossing options. The concrete segmental is based on a 65-foot navigational clearance
and includes two additional piers. The cost of the concrete segmental bridge type does not reflect the cost necessary to increase the bridge height or
address additional environmental mitigation related to the additional piers.
Estimates are based on a SE Lake Road terminus and 2030 fleet size with 16 light rail vehicles.

2.2.2 Operating and Maintenance Cost Estimates
The operating and maintenance (O&M) costs have been estimated for the transit portion of option as
described in Section 2.1 of this chapter. All O&M cost estimates are for service levels in the year
2030, and all O&M costs are expressed in 2007 dollars. O&M costs are used as input into the
project’s financial analysis summarized in Chapter 5 of this SDEIS.
Table 2.2-3 provides a summary of the annual O&M costs for the options being considered for the
Portland-Milwaukie Corridor. The table breaks down O&M costs between bus and light rail costs.
All costs in the table are in 2007 dollars at 2030 service levels.
Table 2.2-3
Annual Operating and Maintenance Costs by Alignment Option1, 2
No-Build

2003 LPA

2003 LPA to Park

Tillamook

$22,837,990

$22,790,719

$22,790,719

$22,790,719

$0

$5,587,311

$6,842,693

$6,621,725

$22,837,990

$28,378,029

$29,633,412

$29,412,444

South Corridor
Bus
Light Rail
Total Corridor
Source: TriMet: February 2007.
1

2

Costs are in 2007 dollars at year 2030 service levels. Costs include buses operating on the proposed Willamette River Bridge with the exception of the NoBuild Alternative. The buses on bridge design option saves approximately $116,300 annually as a result of operating cost saved due to the bridge
alignment and increased speeds.
Operations and maintenance costs would vary by option. The South Waterfront alignment options would cost more to operate than the 2003 LPA
alignment. The Meade-Caruthers would cost an additional $64,087, the Porter-Caruthers would cost an additional $81,163, the Porter-Sherman would
cost an additional $103,119 and the Meade-Sherman would cost an additional $108,984 to operate in the year 2030 compared to the 2003 LPA.
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The 2003 LPA would increase annual O&M expenditures over the No-Build Alternative by
approximately $5.6 million to $28.4 million (2007 dollars at 2030 service levels). In particular, the
2003 LPA to Park and the Tillamook Branch Line alignment would increase annual O&M costs over
the No-Build Alternative by approximately $6.8 million and $6.6 million, respectively.
2.3 DETERMINATION OF ALTERNATIVES
The Light Rail Alternative evaluated in this SDEIS represents the most promising solution to the
project’s purpose and need. It is based on over 30 years of regional land use and transportation
planning, including an environmental alternatives analysis process initiated in 1993. This section
summarizes the alternatives that have been evaluated, the screening and selection process, and the
reasons that alternatives were not brought forward for further evaluation. Appendix L provides more
information on the various planning and environmental processes between 1993 and 2002, including
the numerous modes and alignments evaluated and why they were carried forward or eliminated.
2.3.1 Project Development Process
Planning and implementing transit improvements involves a series of steps required by NEPA and
FTA. These steps ensure a thorough technical and environmental analysis, with the opportunity for
community involvement, including public review and comments. These steps are designed to
evaluate the range of all reasonable alternatives that could meet the project’s purpose and need. The
following are the key environmental processes completed:
x 1993 Tier I and Tier II South/North Alternatives Analysis (1993 South/North AA)
x 1998 South/North Draft Environmental Impact Statement (1998 South/North DEIS)
x 2000 South Corridor Transportation Alternatives Study (2000 SCTAS)
x 2002 South Corridor Supplemental Draft Environmental Impact Statement (2002 South Corridor
SDEIS)
x 2003 Downtown Amendment to the South Corridor Project Supplemental Draft Environmental
Impact Statement (2003 Downtown Amendment)
Figure 2.3-1 shows the detailed project development process for the project. In addition, in
preparation for the Portland-Milwaukie SDEIS, the following documents were prepared during the
Refinement Study Metro initiated in 2006:
x Portland-Milwaukie Refinement Report (Metro, May 2007)
x Portland-Milwaukie Light Rail Project Downtown Milwaukie Alignments Review (Metro, June
2007)
x Portland-Milwaukie Light Rail Project Downtown Milwaukie Workshop Summary SE Main
Streets/SE 21st Avenue (Metro, August 2007)
2.3.2 Screening and Selection of Alternatives
The process of selecting alternatives involves decisions on the following:
x
x
x

Mode (for example, bus, river, commuter rail and light rail)
Alignment (the location within a specific corridor)
Design options (such as bridge type or height)

x

Termini

2-24

Portland-Milwaukie Light Rail Project SDEIS

May 2008

Downtown Amendment to

Final Design and Construction
I-205 / Mall Transit Project
Complete - 2009

Preliminary Engineering/
Final Environmental Impact Statement
I-205 / Mall FEIS - 2004

South Corridor SDEIS - 2003

Final Design and Construction
Portland Milwaukie LRT
Commence - 2009

Preliminary Engineering/
Final Environmental Impact Statement
Portland-Milwaukie LRT-Commence 2008

Supplemental Draft EIS
S. Corridor Phase II: Portland-Milwaukie
Commence - 2007

SOUTH CORRIDOR PHASE II

Supplemental Draft
Environmental Impact Statement
South Corridor SDEIS - 2002

Preliminary Engineering/
Final Environmental Impact Statement
North Corridor Interstate MAX FEIS - 1999

SOUTH CORRIDOR PHASE I

Alternatives Analysis
South Corridor Transportation
Alternatives Study - 2000

Supplemental Draft
Environmental Impact Statement
North Corridor SDEIS - 1999

Final Design and Construction
North Corridor Interstate MAX
FFGA - 2000
Complete - 2004

SOUTH CORRIDOR

NORTH CORRIDOR

Draft Environmental Impact Statement
South/North Transit Corridor DEIS -1998

South/North Transit Corridor Major Investment Study - 1996

Alternatives Analysis

System Planning
South Corridor Pre-Alternatives Analysis - 1993
Portland CBD Pre-Alternatives Analysis - 1993
North Corridor Pre-Alternatives Analysis - 1993

SOUTH/NORTH CORRIDOR

Figure 2.3-1: South/North Corridor Project Development Process

2.3.2.1 Modes Evaluated

This section describes the evaluation of the modes during the development of the South/North and
South Corridor Projects. Figure 2.3-2 illustrates the narrowing and refinement of modes. Additional
information is available in Appendix L.
The modes that have been evaluated include:
x

No-Build

x

River transit

x

Commuter rail

x

High Occupancy Toll (HOT) and High Occupancy Vehicle (HOV) lanes

x

Busway

x

Bus Rapid Transit (BRT) including intelligent transportation management (ITS)

x

Streetcar

x

Light rail

Tier I of the 1993 South/North Alternatives Analysis evaluated a wide range of alternative High
Capacity Transit (HCT) modes, including light rail, busway, river transit, and commuter rail.
Through this analysis, the region identified light rail as the preferred mode. Light rail was found to
provide the highest quality transit service and the greatest assurance of effective transit system
operations, and it would best meet financial, growth accommodation, land use, and environmental
objectives adopted for the corridor. Therefore, light rail was the only mode evaluated in the 1998
South/North DEIS. Tier II of the 1993 South/North Alternatives Analysis focused on identifying the
light rail alignments that would be evaluated in the 1998 South/North DEIS.
Following the defeat of a ballot measure that would have reaffirmed local funding for the
South/North Light Rail Project, a wide range of HCT alternatives, including river transit, high
occupancy vehicle lanes, high occupancy toll lanes, bus rapid transit and busway, but not light rail,
were evaluated in the 2000 SCTAS. Following completion of the study, the Policy Committee
guiding the study, a group of elected and appointed officials representing Metro, the cities of
Milwaukie, Portland and Oregon City; Multnomah and Clackamas counties; TriMet and the Oregon
Department of Transportation, determined that river transit, commuter rail, and HOT and HOV lanes
failed to meet the project’s purpose and need described in Chapter 1, such as supporting land use
goals, reflecting community values, and providing high-quality transit as described below.
River Transit

A River Transit Alternative was studied the 1993 South/North AA and 2000 SCTAS. It was
eliminated following both alternatives analysis studies rather than being advanced to either of the
subsequent environmental impact statement (EIS) processes. The River Transit Alternative would
provide regularly scheduled point-to-point passenger-only boats operating over a defined route and
could serve both commuter and recreational trips.
River Transit Alternative was not recommended for study because it would have:
x

Poor service to the major activity center in the corridor

2-26

Portland-Milwaukie Light Rail Project SDEIS

May 2008

x

Poor service to downtown Portland

x

Potential impacts to threatened and endangered fish

x

Poor accessibility for bus transfers and park and ride trips

The River Transit Alternative therefore failed to meet the following purpose and need statements to:
x

Support land use goals

x

Maintain the livability of the region

x

Be environmentally sensitive

x

Optimize the transportation system

Commuter Rail

Commuter rail was evaluated during the 1993 South/North AA and the 2000 SCTAS. It was
eliminated following both alternatives analysis studies rather than being advanced to either of the
subsequent environmental impact statement (EIS) processes. Commuter rail service is typically
passenger train service that uses existing freight or passenger railroad tracks and has longer trip
lengths and station spacing than light rail. Operations are focused on peak commute periods serving
peak directional flows from outlying communities to major employment centers.
Reasons for removing Commuter Rail Alternatives from further study included:
x

Commuter rail attracted only five percent of the ridership projected for light rail in the same
corridor.

x

Commuter rail would not directly serve the main trip generators in the corridor

x

Trips to downtown Portland would be slow with transfers required either at Union Station or at a
Hawthorne Bridge/OMSI Station.

x

Commuter rail would be unlikely to influence land use in the same manner as light rail

While implementation costs would be less than for light rail, the cost-effectiveness of commuter rail
in the South/North Corridor would be poor due to the low ridership potential.
The Commuter Rail Alternative therefore failed to meet the following purpose and need statements
to:
x

Support land use goals

x

Optimize the transportation system

x

Be fiscally responsible

High Occupancy Vehicle Lanes and High Occupancy Toll Lanes

High occupancy lane alternatives were studied in the 2002 SCTAS. High Occupancy Vehicle (HOV)
lanes are reserved for vehicles that have two or more persons, including the driver. An HOV is a
transit bus, vanpool, or any other vehicle that meets the minimum occupancy requirements. A High
Occupancy Toll (HOT) lane would charge a toll to single occupant vehicles (SOV) for access a
HOV lane.
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The rationale for removing the HOV and the HOT Lanes Alternatives from further study in the 2002
South Corridor SDEIS included:
x

Lowest public acceptance of all alternatives studied

x

Lack of direct connection to Clackamas Regional Center

x

Elimination and reduction of local access to Highway 224

x

Lack of compatibility with land uses

x

Environmental impacts

x

High number of displacements

x

Lack of downstream capacity to handle additional vehicles attracted to the facility

The HOV/HOT Lanes Alternative therefore failed to meet the following purpose and need
statements to:
x

Support land use goals

x

Optimize the transportation system

x

Be environmentally sensitive

x

Reflect community values

Busway and Bus Rapid Transit

The Policy Committee determined that in addition to light rail, the following modal alternatives best
met the project’s purpose and need and should be studied in the 2002 South Corridor SDEIS:
x

Busway

x

Bus Rapid Transit (BRT)

BRT describes a variety of capital improvements designed to reduce transit travel time and improve
transit system reliability. A busway is a roadway for the exclusive use of transit buses.
The Policy Committee heard substantial testimony expressing support for including light rail
alternatives in the 2002 South Corridor SDEIS. The central and southeast Portland neighborhoods,
City of Milwaukie neighborhoods, and Clackamas area citizens urged the Policy Committee to add
Milwaukie and I-205 light rail as alternatives for further study in the 2002 South Corridor SDEIS.
In response, in addition to the Busway and BRT Alternatives, a lower-cost Milwaukie light rail
alignment and a concept for I-205 light rail between the Clackamas Town Center and the Gateway
Transit Center were developed and evaluated in the 2002 South Corridor SDEIS. Light rail was
selected as the LPA at the end of the 2002 South Corridor SDEIS.
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Figure 2.3-2
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The reasons for removing the BRT Alternative in the 2003 LPA decision were because BRT had:
x

The fewest number of corridor transit trips

x

The worst reliability due to the lack of separated right of way

x

The least number of protected intersections

x

The less travel time-savings for most major origin and destination locations

x

The second smallest reductions in vehicle miles traveled and vehicle hours of delay

x

The greatest number of hazardous materials sites near the alignment

x

Little public support

The Busway Alternative was not recommended as the LPA due to:
x

Low public acceptance due to potential traffic impacts, displacements and noise impacts

x

Strong opposition in the Milwaukie to Clackamas Regional Center segment due to traffic
impacts

x

Slower transit travel time than light rail

x

Most noise impacts

x

Most displaced businesses

x

Greatest number of riparian and ecosystem impacts of all the alternatives considered

x

Greatest amount of new impervious surfaces

x

Concerns about the capacity of the Hawthorne Bridge and Portland Mall

Streetcar

At public meetings held during the development and refinement of the options for the PortlandMilwaukie corridor, several citizens asked why a streetcar option was not being proposed. Streetcar
has not been studied during an environmental process in the South Corridor because it does not meet
the purpose and need for this corridor. The reasons streetcar does not meet the purpose and need are
discussed in this section.
Streetcars would not offer the higher speeds and reliability that light rail would in this congested
corridor because of its protected right of way. Streetcars operate in mixed traffic so speed and
reliability are affected by adjacent autos, thus slowing travel time and affecting reliability. In a
congested corridor with longer trips it would be preferable to operate in a separated right of way
rather than in mixed traffic.
Streetcars serve an important function within a transportation system, but are smaller and have
significantly less capacity than light rail. The ridership forecast of 22,000 to 27,000 trips per day in
this corridor exceeds the ability of streetcars to provide service efficiently. Meeting this demand
would mean accommodating an afternoon peak demand of 1,300 to 2,280 passengers per hour in the
peak direction. This would require eight light rail trains consisting of two light rail vehicles or 22
streetcars. The addition of the 22 streetcars could increase traffic issues in the corridor.
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Riders would also need to transfer at a higher rate to reach destinations served by the MAX system,
and transfer opportunities from streetcar to light rail would be more limited than if the corridor were
served by an extension of the regional light rail system.
Because streetcars are nine inches narrower than light rail vehicles, streetcars cannot operate on the
transit mall without modification to stations, vehicles or both. Through routing with the yellow line
light would not be practical for the same reasons. Therefore, considering rider benefits, operating
costs, integration with the existing light rail system, effects on traffic, and other environmental
issues, streetcar would not be an effective option for this corridor, compared to light rail. In sum,
streetcar does not “optimize the transportation system” for this corridor and, therefore, does not meet
the project purpose and need for the corridor. However, streetcars are a mode that is being
implemented in the region. The new bridge across the Willamette River will accommodate the
planned Portland Loop Streetcar.
Light Rail

Following completion of the 2002 South Corridor SDEIS process, the Metro Council adopted a twophased light rail strategy for the South Corridor. The Combined Light Rail Alternative was selected
with the I-205 alignment as the first phase, to be followed by the Portland-Milwaukie alignment as
the second phase. A two-phased strategy was adopted for the South Corridor because it would:
x

Provide light rail to Clackamas Regional Center and Milwaukie Town Center

x

Result in the greatest increase in corridor and system-wide transit trips

x

Result in the greatest reduction in vehicle miles traveled and vehicle hours of delay

x

Result in the greatest reduction in traffic infiltration into neighborhoods

x

Better support activity centers as measured by access to fast and reliable transit service to town
and regional centers

x

Provide greater access to high quality transit service as measured by population located within
one-quarter mile of fixed guideway stations, the number of park and ride spaces and lots, the
ease of transfers, and the reliability of the alternative

x

Result in the greatest reduction in air pollution

x

Result in the most significant economic benefit in the region in both jobs created during
construction and additional personal income

2.3.3 Selection of Alignments and Options
This section discusses the selection of alignment options included in this SDEIS. The options
selected are based on the previous environmental and design efforts, which are discussed in this
chapter and Appendix L to this SDEIS. They also reflect the results of planning processes and
analyses undertaken since the completion of the 2002 South Corridor SDEIS, including the
Refinement Study completed in 2007. Other alignments considered prior to the 2002 South
Corridor SDEIS are discussed in Appendix L.
The Portland-Milwaukie Steering Committee approved the alignment and design options that would
be studied in this SDEIS based on the Portland-Milwaukie Project Refinement Report (Metro, May
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2007) and the ability of options to meet the purpose and need established for the Portland-Milwaukie
Light Rail Project, described in Chapter 1.
2.3.3.1 Selection of Willamette River Crossing Options

Since 1998 the South Waterfront area has undergone dramatic changes. The South Waterfront Plan,
adopted by the Portland City Council in 2002, has triggered significant public and private
investments in the area. Over 1,000 housing units have been completed and approximately 1,700
additional housing units are planned. In 2006, the City of Portland completed work on the Portland
Aerial Tram, which provides access from the South Waterfront area to OHSU. OHSU has completed
a 400,000-square-foot Center of Health and Healing and is currently developing a new master plan
for a 19-acre university complex. In addition, OMSI’s acquisition of six acres south of the current
museum site creates new opportunities on the east bank of the river.
During the 2006 Refinement Study, in order to provide better transit service to South Waterfront,
several options between the Marquam Bridge and the Ross Island Bridge were developed and
evaluated to identify the options that would be most promising in terms of meeting the project
purpose and need. The alignment options developed during the 2007 Refinement Study and the 2003
LPA alignment are shown in Figure 2.3-3.
There were two alignment options between SW Lincoln Street and South Waterfront in the
Refinement Study, one along SW Naito Parkway and the other along the former Lake Oswego
trolley alignment. One option would have run just to the north of the Ross Island Bridge. The bridge
locations on the east side of the river included SE Caruthers Street, SE Division Place, and just north
of the Ross Island Bridge. All options were designed to accommodate pedestrians and bicycle
facilities and could accommodate streetcars and buses as well as light rail.
The Ross Island Bridge and SW Naito Parkway options were eliminated from further consideration
by the Portland-Milwaukie Steering Committee. The Portland-Milwaukie Light Rail Project
Refinement Report cites the following issues with the Ross Island Bridge option:
x

Lack of service to the CEID and OMSI

x

Potentially significant impact to the historic Ross Island Bridge

x

Substantial property impacts on the east side

x

Elevated station in South Waterfront

x

High cost

The option, therefore, fails to meet the following project purpose statements, to:
x Be environmentally sensitive
x Support land use goals
x Be fiscally responsive
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The SW Naito Parkway option had the following issues:
x Longest alignment
x Longest travel time
x Very significant infrastructure cost
x Significant property impacts
x Elevated station in South Waterfront.
x Poor streetcar connections
x Lack of service to RiverPlace
This option was eliminated because it failed to meet the following project purpose statements, to:
x Optimize the transportation system
x Be fiscally responsive
x Support land use goals
Results of the refinement study are available in the Portland-Milwaukie Light Rail Project
Refinement Report (Metro, May 2007).
In May 2007, the Portland-Milwaukie Steering
Committee directed project staff to further develop
options in an area between SE Sherman Street and SE
Division Place and SW Meade and SW Porter Streets.
The Steering Committee approved study of four options
in this area at its July 2007 meeting. These are described
in Section 2.1.1.2.
2.3.3.2 Selection of the Tacoma Station to Project
Terminus Light Rail Alignment Options

The Tillamook Branch Line alignment in the North
Milwaukie Industrial Area was studied in 1998
South/North DEIS and the 2002 South Corridor SDEIS.
The 2003 LPA alignment was studied in the 2002 South
Corridor SDEIS. Following the 2002 South Corridor
SDEIS, the alignment parallel to SE McLoughlin on SE
Main Street in the North Milwaukie Industrial Area and
along the Tillamook Branch Line alignment in downtown Milwaukie was selected as the LPA.
Figure 2.3-4 illustrates the processes since the adoption of the 2003 LPA that led to the selection of
options for this SDEIS.
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Milwaukie Transit Working Group
In 2003, following the adoption of the LPA, the City of Milwaukie convened a Transit Working
Group to address issues that had not been resolved at the time the LPA was adopted. The Transit
Working Group was charged with:
x

Recommending a permanent site for the bus transit center in Milwaukie

x

Developing a traffic and parking mitigation plan for the adopted LPA in the industrial area,
including revisiting the Tillamook alignment (which had been studied in the 2002 SDEIS).

The Transit Working Group developed nine alignment and design options on SE Main Street and
SE McLoughlin Boulevard and along the Tillamook Branch Line to mitigate for the loss of parking
and access to businesses in the North Milwaukie Industrial Area. Figure 2.3-5 shows the alignments
evaluated by the Transit Working Group. The group recommended a Tillamook Branch Line
alignment in the McLoughlin Industrial Area, with a transit center south of Kellogg Lake. This
replaced the park and ride capacity that would be lost because this alignment option would not
include the park and ride at the former Southgate Theater site. The Transit Working Group
Recommendation was adopted by the Milwaukie City Council in 2004. However the city later
learned that the property at Kellogg Lake was not available for a transit center and park and ride.
Refinement Study
Since the Kellogg Lake site was not available for use, additional terminus and park and ride
locations needed to be identified in order to carry the Tillamook Branch Line option into this SDEIS.
One purpose of the 2007 Refinement Study was to identify terminus and park and ride locations. The
refinement study discovered a large unmet demand for park and ride facilities in the corridor.
Alignment options were developed that would extend the alignment from SE Lake Road to SE Park
Avenue along SE McLoughlin Boulevard with park and ride facilities at SE Park Avenue and
SE Sparrow Street.
During the Refinement Study, three options were initially developed for the section between
SE Tacoma Street and the project terminus at the southern portion of the project:
x

2003 LPA

x

2003 LPA with extension to SE Park Avenue

x

Tillamook Branch Line to SE Park Avenue

Figure 2.3-6 shows the alignments, station and park and ride options initially evaluated in the 2007
Refinement Study. On May 14, 2007, the Portland-Milwaukie Steering Committee recommended
that these options be included in this SDEIS.
During the refinement phase, representatives from the Portland Waldorf School and other parties in
Milwaukie suggested additional alignments through downtown Milwaukie. At the request of the
Mayor of the City of Milwaukie, the Portland-Milwaukie Steering Committee agreed to give
Milwaukie more time to fully examine the idea of an alignment along SE McLoughlin Boulevard
and/or SE Main Street between Highway 224 and SE Lake Road. Metro and TriMet staff supported
Milwaukie by developing options and making information and staff available so that the potential
impacts of the SE McLoughlin Boulevard and/or SE Main Street alignment could be better
understood.
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The project team considered possible options along SE McLoughlin Boulevard and SE Main Street
and developed five options. Alignment options included placing light rail on the west and in the
center of SE McLoughlin Boulevard and a SE McLoughlin Boulevard/SE Main Street couplet.
Details are available in Portland-Milwaukie Light Rail Project Downtown Milwaukie Alignments
Review, published by Metro in June 2007.
These alignments were considered in a series of meetings with the Riverfront Board, North
Milwaukie Industrial Area business community, the downtown business community and the
Milwaukie Planning Commission. The Portland-Milwaukie Light Rail Project Downtown Milwaukie
Alignments Review (Metro, June 2007) contained an initial assessment of each alignment using a
number of factors that must be considered in an SDEIS.
After hearing testimony that included concerns from ODOT, the Johnson Creek Watershed Council,
the Riverfront Board, and the public, the Milwaukie Planning Commission recommended that
SE McLoughlin Boulevard alignments not be advanced for further study. The Milwaukie City
Council voted on July 3, 2007, to recommend removing SE McLoughlin Boulevard alignments from
further study. At its July 9, 2007, meeting the Portland-Milwaukie Steering Committee concurred
with this recommendation.
Based on the Portland-Milwaukie Light Rail Project Downtown Milwaukie Alignments Review,
public comment and deliberation by the City Planning Commission and City Council, the SE
McLoughlin Boulevard options were determined not to warrant further evaluation in this SDEIS as
they did not meet the Project Purpose and Need as follows:
x

Support land use goals and reflect community values. Milwaukie’s Downtown Framework
plan, developed over a three-year public process, has as a centerpiece the creation of an
enhanced connection between downtown and a revitalized riverfront. Implementation of the
Riverfront Park Plan is a critical piece of this plan. All of the options on SE McLoughlin
Boulevard require taking substantial portions of this small park. The Milwaukie City Planning
Commission and Riverfront Board both cited impacts to the park and the connection between
downtown and the riverfront as key reasons for opposing any options on SE McLoughlin
Boulevard.

x

Optimize the transportation system. All of the options involve numerous traffic impacts to
SE McLoughlin Boulevard. ODOT raised particular concerns about traffic backups and safety of
an at-grade crossing of SE McLoughlin Boulevard in the proximity to downtown Milwaukie and
impacts to the already at capacity intersection at SE 17th Avenue, SE Harrison Street and
SE McLoughlin Boulevard. ODOT staff indicated that additional travel lanes on SE McLoughlin
Boulevard might be a required mitigation.

x

Be environmentally sensitive. The alternative involved major impacts to Riverfront Park, which
is an important park to the City of Milwaukie. Impacts to the park would invoke a federal
regulation known as Section 4(f), which would not allow FTA to approve a project with parks
impacts unless no other feasible and prudent alternative was available. Alternatives that avoid
these impacts are available.

x

Be fiscally responsive. The Downtown Alignment Report noted significant additional cost
factors for all options on SE McLoughlin Boulevard, including reconstruction of significant
portions of SE Main Street and SE McLoughlin Boulevard, revision to an overpass under
Highway 224, and a number of additional business displacements.
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The Milwaukie City Planning Commission suggested, however, that alignment concepts on SE Main
and SE 21st Streets be developed. At the July 9, 2007, Portland-Milwaukie Steering Committee
meeting, the Mayor of the City of Milwaukie requested that project staff work with the citizens of
Milwaukie to explore these options. Public workshops were held to draft and review alignment
options on SE Main Street or a SE Main Street/SE 21st Avenue couplet. Over 150 participants
developed nine options that the project team synthesized into two design options.
Public comments were taken and included in the Downtown Milwaukie Workshops Summary (Metro,
August 2007). The downtown Milwaukie alignment options studied on SE McLoughlin Boulevard,
SE Main Street and SE 21st Avenue are illustrated in Figure 2.3-7. The workshop summary report
also compared the options and the LPA along with a variety of factors that are considerations in the
SDEIS.
The Milwaukie City Council met on August 7, 2007, to provide guidance as to whether an additional
option should be considered for study. The City of Milwaukie staff recommended against including
additional alignment options in the SDEIS due to:
x

Incompatibility with the Downtown and Riverfront Framework Plan.

x

Risk to other functional requirements of SE Main Street.

x

Prior local support for, and technical affirmation of, a non-SE Main Street option.

The city’s staff report concluded that the design options would harm key aspects of the Milwaukie
vision, could damage the functionality of SE Main Street, and are not necessary for the light rail
project. The City of Milwaukie staff recommendation is outlined in detail in a letter dated August 7,
2007, to the Mayor and City Council from the City Manager, Community Development and Public
Works Director, Community Services Director, Planning Director, Engineering Director, and
Operations Director.
The City Council also heard testimony from residents, business representatives and school parents,
which ran four to one against bringing in any of the options. The Council agreed four to one not to
recommend the addition of either of the downtown alignments into this SDEIS. The Mayor of
Milwaukie submitted a letter to the Portland-Milwaukie Steering Committee recommending that no
new alignments be added through downtown Milwaukie. At its August 9, 2007, meeting, the
Portland-Milwaukie Steering Committee reviewed the various documents and a staff
recommendation and determined not to bring in any of the SE Main Street or SE Main Street/SE 21st
Avenue options between Highway 224 and SE Lake Road.
Based on a review of public testimony, the Downtown Milwaukie Workshops Summary and staff
reports, the SE Main Street and SE Main Street/SE 21st Avenue options have been determined to not
warrant further evaluation in this SDEIS as they do not meet the Project Purpose and Need as further
outlined below:
x

Support land use goals and reflect community values. The Milwaukie Downtown Framework
plan was developed during more than three years of public process. It envisions retention of
existing businesses and revitalization of retail and other mixed use development on SE Main
Street. The potential loss of over 100 parking spaces, business displacements and effects to
access to existing and future businesses conflict with this vision.
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x

Optimize the transportation system. The addition of seven new signals and limits on left turns
would impede traffic circulation in an already constrained downtown. Access to the park and
ride would be more difficult and would require more traffic to flow onto downtown streets. In
addition, running through the heart of a major downtown street would decrease reliability in
comparison with the Tillamook Branch Line right-of-way.

x

Be fiscally responsive. The alignment options are anticipated to have significant additional costs
over the LPA due to the need for reconstruction of highway overpasses, additional traffic signals,
and additional paved track.

Light Rail Terminus North of Downtown Milwaukie

During testimony about the Milwaukie options, several citizens suggested that the light rail project
terminate at SE Tacoma Street or in the North Milwaukie Industrial Area. Both terminus points
would be on the north side of Highway 224, separated from downtown Milwaukie. A transfer would
be required to reach downtown Milwaukie.
Metro’s 2040 Growth Concept calls for connecting regional and town centers with high-quality
transit service. These areas have the greatest concentration of households and jobs and would be well
served by transit service increasing the overall capacity of the corridor and providing an alternative
to auto travel. Requiring travelers coming from the north to make a transfer on their way to
downtown Milwaukie would significantly degrade the quality of service that could be provided.
Transfers add time and uncertainty to a trip, which could deter potential riders. Forcing a transfer
just north of this major population and activity center is contrary to the goal of improving access to
centers and to basic transit planning principles.
In addition, there is significant demand for transit service from downtown Milwaukie as well as
locations south and east of the town center. Truncating the project north of downtown Milwaukie
would hinder the ability to serve this large unmet demand and would result in potential parking
spillover from the Milwaukie park and ride onto city streets.
In sum, a permanent terminus north of the town center has been determined to not warrant further
evaluation in this SDEIS as it would not support land use goals or optimize the transportation system
and, therefore, would not meet the Project’s Purpose and Need.
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3. ENVIRONMENTAL ANALYSIS AND CONSEQUENCES
This chapter discusses the environmental analysis and
effects associated with the proposed light rail project.
The chapter includes sixteen sections, covering topics
including multiple aspects of the built environment
(e.g., acquisitions and displacements, land use), the
natural environment (e.g., ecosystems, water quality),
historic and cultural resources, and safety and security.
Each section in this chapter provides an overview of the
affected environment, presents an analysis of the
potential environmental consequences that would result
from the No-Build and Light Rail Alternatives (including
alignment and design options), and proposes possible
mitigation and enhancement strategies to minimize
negative environmental effects. Maps showing the light
rail alternative and options are included in Chapter 2,
Alternatives Considered (Figures 2.1-1 through 2.1-3).

CHAPTER CONTENTS
3.1 ACQUISITIONS AND DISPLACEMENTS
3.2 LAND USE AND ECONOMY
3.3 COMMUNITY IMPACT ASSESSMENT
3.4 VISUAL QUALITY AND AESTHETICS
3.5 HISTORIC, ARCHAEOLOGICAL, AND
CULTURAL RESOURCES
3.6 PARKS AND RECREATIONAL RESOURCES
3.7 GEOLOGY AND SOILS
3.8 ECOSYSTEMS
3.9 WATER QUALITY AND HYDROLOGY
3.10 NOISE AND VIBRATION
3.11 AIR QUALITY
3.12 ENERGY
3.13 HAZARDOUS MATERIALS
3.14 UTILITIES
3.15 PUBLIC SERVICES
3.16 SAFETY AND SECURITY

3.1 ACQUISITIONS AND
DISPLACEMENTS
This section discusses the effects of potential property acquisitions and displacements of existing
uses that may be required to construct and operate the Light Rail Alternative. The secondary effects
of the property acquisitions and displacements, including changes in employment, tax revenues, or
changes in community character, are discussed in Sections 3.2, Land Use and Economics, and 3.3,
Community Impact Assessment. For additional information on the properties identified as being
affected, see Appendix G of this SDEIS and the Acquisitions and Displacements Results Report
(Metro, April 2008).
3.1.1 Affected Environment
The project area includes public and private properties, the Willamette River, and railroad and public
rights-of-way. Most of the land within the project area is developed, although vacant lots, parks and
other lands are interspersed among the residential, institutional and employment uses. The project
area is within the cities of Portland and Milwaukie and an unincorporated area of Clackamas County.
Starting from the north, the Portland-Milwaukie Corridor begins in downtown Portland, a highdensity area with mixed uses that includes commercial and residential tower developments. It
continues to the South Waterfront area, where there are established as well as planned development
areas with a mix of uses, including residential, office/commercial, and institutional (OHSU). The
corridor then crosses the Willamette River. On the east side of the river, properties include
institutions such as the Oregon Museum of Science and Industry (OMSI) and the Portland Opera, as
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well as businesses and waterfront uses in an industrial area. As the corridor moves south, uses are
primarily industrial with some commercial and residential neighborhoods nearby. The corridor then
passes primarily industrial and commercial uses until it approaches downtown Milwaukie, where
there is a mix of uses including commercial, residential, governmental, and educational. From
downtown Milwaukie to SE Park Avenue, there is a mix of uses that include properties owned by the
State of Oregon as well as businesses, residences, and a planned park adjacent to SE McLoughlin
Boulevard.
The existing and recent past vacancy rates for industrial and office property range from 5 to 12
percent in the greater Portland area as of the third quarter 2007, which is considered to be a market
that is in balance with the supply of property appearing to be adequate to meet demand. However, as
vacancy rates in certain areas of the region dip and market prices and overall demand for industrial
and office space continue to rise, the market responds with increased development activities that
increase supply over time. The region’s management of the urban land supply through regulation of
the urban growth boundary and local government provision of urban services such as sewer and
water also influences the market.
Chapter 3.2, Land Use and Economics, provides a more detailed discussion of land use and
economic and social conditions in the project area. These sections also provide more detail on
secondary impacts of property acquisitions and displacements.
3.1.2 Environmental Consequences
3.1.2.1 Long-Term Impacts

The construction and operation of a major transportation improvement such as the PortlandMilwaukie Light Rail Project typically requires the acquisition and use of property. In most locations
of the corridor, the light rail project has been routed to use public and available railroad
rights-of-way where they coincide with the travel markets that need to be served. In these locations,
easements are typically obtained from the right-of-way owner, including cities, counties, the state,
and railroads. TriMet has established policies and programs for transportation improvement projects
that need to acquire right-of-way or other property interests, which can involve moving households
and businesses. TriMet’s goal is to serve all property owners and occupants fairly and equitably in
accordance with applicable federal and state laws. Since the Portland-Milwaukie Light Rail Project
would involve federal funding, it must comply with the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970 (42 USC 4601) and associated regulations contained in
40 CFR part 24. TriMet is empowered by the State of Oregon to acquire private property for public
purposes.
The light rail alternatives and options are currently at an early stage of planning and design, and
some details of the project remain to be developed during final design after project approval.
However, the conceptual engineering information currently available is sufficient to allow this
SDEIS to identify properties that are likely to be affected and to evaluate the effects of full or partial
acquisitions and potential displacements.
The estimates of impacts to property assumed that there is potential for acquisition and/or
displacement if part of a proposed transit facility (such as rails, station platforms, substations,
relocated traffic lanes, sidewalks, or turn lanes) would physically touch a property, structure, or other
improvement. A full acquisition is when the entire parcel is expected to be needed, and a partial
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acquisition is when a portion of a property is needed and some of the parcel is left intact. For an
analysis of potential economic impacts associated with displacements, see Section 3.2.
A project element is considered as having the potential for displacement if any one or more of the
following circumstances occurs:
x Any building used for residential, social/recreational, institutional or business purposes lies in the
path of a portion of the proposed transit facility or related improvements, such that it could not
continue to function in its current use.
x Vehicular access to a building would be completely and permanently eliminated and could not be
restored by reconfiguring the access or building.
Table 3.1-1 provides a summary of the permanent displacements and full or partial acquisitions
associated with the 2003 Locally Preferred Alternative (LPA) and the design options. Figure 3.1-1
provides a map of the areas where property acquisitions are expected. A listing of affected properties
by alternative is provided in Appendix G. The potential displacements will be refined as the project
moves into Preliminary Engineering.
Early relocation planning will be conducted during upcoming project development. For instance
during preliminary engineering, additional market analysis will be conducted to assess opportunities
for relocation for affected property owners. This information will be included in the Final
Environmental Impact Statement.
Table 3.1-1
Summary of Full and Partial Acquisitions and Breakdown of Displaced Uses

2003 LPA

Tax Lots
to be
Fully
Acquired

Tax Lots
to be
Partially
Acquired

Breakdown of Displaced Uses

Businesses

Residences

Parking
Only

Vacant
Buildings

Vacant
Lots

55

67

46

2

2

3

10

2003 LPA w/Willamette River Crossing Options to Lake
MeadeSherman

60

64

49

2

2

3

10

PorterSherman

60

64

49

2

2

3

10

MeadeCaruthers

60

65

50

2

2

3

10

PorterCaruthers

60

65

50

2

2

3

10

2003 LPA
w/Tillamook
Branch Line
Alignment

62

77

55

4

2

1

10

2003 LPA to
Park

61

82

53

4

2

3

8

Maintenance
Base

14

1

6

7

0

2

0
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No-Build Alternative

The No-Build Alternative is not expected to displace any residences or businesses nor require any
other form of property acquisition.
Light Rail Alternative
2003 Locally Preferred Alternative

The 2003 LPA would require the acquisition of approximately 55 tax lots, which would potentially
displace two residences, 46 businesses and two parking lots. The total includes three apparently
vacant buildings and 10 vacant tax lots. The affected residences consist of an apartment over a
restaurant and a single-family house. Most of the business displacements would be in southeast
Portland, between the Willamette River and SE Harold Street. Several vacant tax lots or buildings
along the east side of SE McLoughlin Boulevard between SE Tacoma and SE Ochoco Streets would
also be acquired. One large industrial and several smaller commercial businesses would be displaced
in the City of Milwaukie.
There would be partial acquisitions from approximately 67 tax lots along the 2003 LPA alignment.
At the north end of the alignment, frontage would be acquired from two tax lots on the corner of SW
5th Avenue. Additional right-of-way would be needed from tax lots between SW Harbor Drive and
the Willamette River. On the east side of the Willamette River, most partial acquisition of right-ofway would be between OMSI and SE Harold Street. Additional right-of-way would be acquired in
Milwaukie from tax lots on the east side of the alignment’s proposed right-of-way where it crosses
SE Main, SE Harrison, SE Monroe, and SE Washington Streets, and SE 21st Avenue.
Willamette River Crossing Options

The Willamette River crossing options would require the acquisition of parts of currently
undeveloped parcels in the South Waterfront area, but there would be no additional displacements
compared to the 2003 LPA between downtown and the west side of the Willamette River. On the
east side of the Willamette River, the crossing options would displace an additional three to four
businesses on five tax lots, depending on whether the crossings land on SE Sherman Street (three
businesses) or SE Caruthers Street (four businesses).
Partial acquisition associated with the crossing options would affect seven tax lots if the crossings
land on SE Sherman Street and eight tax lots if the crossings land on SE Caruthers Street.
On the east side of the river for the Meade-Sherman and Porter-Sherman options, partial acquisitions
would affect five of the same tax lots as the 2003 LPA and one south of SE Sherman Street at the
river, but fewer tax lots associated with OMSI. Partial acquisition for the Meade-Caruthers and
Porter-Caruthers options would affect one additional tax lot than the SE Sherman Street options the
tax lots affected south of those options. The SE Caruthers Street options would affect two of the
same tax lots as the 2003 LPA.
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Bus/No Bus, Bridge Type, and Elevation Options

The No Bus option would not change the 2003 LPA’s property impacts. The type of bridge (concrete
segmental or cable-stayed) and the elevation options would also not change property impacts, based
on the level of engineering currently available.
Alignment and Terminus Options
2003 LPA to Park

The 2003 LPA to Park option would displace an additional seven businesses and two residences
when compared to the 2003 LPA. Adding the extension to SE Park Avenue to the rest of the 2003
LPA would displace a total of 53 businesses and four residences. The alignment does not include the
Lake Road Park and Ride, requiring five fewer full acquisitions in Milwaukie and avoiding impacts
to three businesses and three vacant lots.
Partial acquisitions for the extension would affect a total of 82 tax lots, an additional 15 tax lots
compared to the 2003 LPA, including several tax lots belonging to the North Clackamas Park and
Recreation District, the City of Milwaukie, the Oak Lodge Sanitary District, and several singlefamily tax lots.
Tillamook Branch Line Alignment

The Tillamook Branch Line Alignment would result in an additional 7 full acquisitions and an
additional 10 partial acquisitions compared to the 2003 LPA, displacing a total of 55 businesses and
four residences. This increase in acquisitions is related to the extension to SE Park Avenue. For a
comparable segment (to Lake Road Station), following the Tillamook Branch Line alignment rather
than the 2003 LPA would require four fewer full acquisitions, avoiding displacement impacts to one
business, two vacant buildings and a vacant lot, and five fewer partial acquisitions in that segment.
Maintenance Base

The Light Rail Alternative would require expansion of the existing Ruby Junction Operations
Facility on NW Eleven Mile Avenue in Gresham. The expansion of the current Ruby Junction
maintenance facility would require the full acquisition of 14 parcels, and the partial acquisition of
one parcel. This partial acquisition would be required for the construction of a cul-de-sac and would
not displace the use on the property. Initial drive-by counts estimate that six light industrial or
manufacturing uses, not including one vacant factory, and seven single-family residences (SFRs),
not including a vacant SFR, would be displaced to make room for this expansion. In many cases
there appears to be multiple uses occurring on a single property.
3.1.2.2 Short-Term Impacts (Construction)
No-Build Alternative

The light rail project would not be developed and no displacement impacts are anticipated.
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Light Rail Alternative

If construction involves only a temporary use of land, TriMet could negotiate a construction
easement from the property owner. All permanent acquisitions and displacements that are
anticipated for the project, including those for staging, are discussed above. TriMet or the
construction contractor may also need the use of additional properties for construction staging,
including equipment storage, contractor offices, and other activities. Typically, these areas are
identified during final design and are leased rather than permanently acquired.
3.1.2.3 Secondary and Cumulative Impacts

The No-Build Alternative would not require the acquisition of properties or the displacement of
businesses or residences and would not add to past or future actions that displace uses.
Impacts from the 2003 LPA and the other alignment and terminus options would add to previous
displacements and land acquisitions in the region, such as those needed to develop I-5, I-405, and
other highways in the project area. Potential future redevelopments of properties near the light rail
alternatives could cause land values to rise and some existing tenants may choose to move from the
area to find more affordable accommodations.
Partial acquisitions of frontage along the transit corridors can reduce the buffer between traffic and
adjacent residences and businesses, further reduce setbacks to be nonconforming with current
regulations, and add to gradual erosion of the usability of sites over time. Loss of industrial land in
particular can be susceptible to pressures to convert to non-industrial uses if the number of
establishments and size of tax lots are reduced below a “critical mass.” These indirect impacts are
discussed in more detail in the land use and socioeconomic sections.
3.1.3 Potential Mitigation Measures
Direct property acquisition and relocation impacts would be mitigated through financial
compensation and technical assistance, regulated in accordance with the federal Uniform Relocation
Assistance and Real Property Acquisition Act of 1970 (Uniform Relocation Act) as amended,
FHWA’s Federal Aid Policy Guide, Oregon Revised Statutes, and ODOT guidance.
The Uniform Relocation Act requires fair and equitable treatment of all property owners as well as
businesses or residents displaced as a direct result of programs or projects. Its primary purpose is to
ensure that people will not suffer disproportionate injuries as a result of programs and projects
designed for the benefit of the public as a whole and to minimize the hardship for directly displaced
people.
TriMet’s policies for implementation of the Uniform Relocation Act are outlined in their publication
Acquisition and Relocation Assistance for Transportation Projects. These policies incorporate
federal and state guidance on programs needed to assist businesses and residents in relocating and
provide for their compensation. TriMet’s policies are posted online at: http://trimet.org/pdfs
/publications/acquisition-relocation.pdf.
Owners of property are offered “just compensation” for the required property or property interest.
Just compensation is the estimated value of all the land and improvements within the needed area
based on recent similar sales in the area. Where displacements are unavoidable, relocation assistance
will be available to assist displaced residences and businesses.
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3.2 LAND USE AND ECONOMY
The purpose of this section is to describe the general land use and economic conditions and potential
impacts as related to the project. Sections 3.2.1 through 3.2.3 provide a summary of information on
existing land uses in the Portland-Milwaukie Light Rail project corridor, identify expected direct and
indirect consequences of the No-Build and project alternatives, and describe potential mitigation
measures for the Portland-Milwaukie Light Rail Project. Further details on land use and economic
conditions and impacts are provided in the Land Use and Economy Results Report, (Metro, May
2008). Sections 3.2.4 through 3.2.6 describe the existing economic conditions, potential economic
impacts of the No-Build and Light Rail Alternative, and potential mitigation measures for the
Portland-Milwaukie Light Rail Project.
3.2.1 Land Use Affected Environment
This section describes the planning and policy framework in the jurisdictions affected by the
proposed project, the existing and planned land use conditions, and potential land use impacts of the
No-Build and Build Alternatives. The analysis reviews land uses by jurisdiction and subarea, then
describes existing and planned land uses within one-half mile of station areas and within 200 feet of
the alignment between station areas.
3.2.1.1 Planning and Policy Framework

In Oregon, land use planning and development is guided by state-wide land use goals and objectives
that are implemented through local land use plans and codes.
State Land Use Planning

In 1973, the State of Oregon implemented a comprehensive system of land use planning that requires
all cities and counties to adopt and implement comprehensive plans. The urban growth boundary
(UGB) is one tool in the state’s land use planning program that assists in managing growth and the
economy, planning transportation and protecting natural resources. Oregon has developed a set of 19
Statewide Planning Goals, which express the state’s policies on land use and on related topics, such
as citizen involvement, housing, and natural resources. Under Goal 14, every city in the state must
establish a UGB that contains sufficient urban land to accommodate new population and jobs for 20
years. In the Portland area, Metro is responsible for the UGB that includes 25 cities and the urban
portion of three counties. Growth must occur only within approved UGBs. This requirement
improves the efficiency of public infrastructure investments such as light rail because it can serve a
more concentrated population within a limited urban area.
Goal 12, as implemented through the Transportation Planning Rule (TPR), strengthens the
connection between land use and transportation planning. For example, it requires local jurisdictions
to consider street and building designs that encourage more transit use and are pedestrian and bicycle
friendly. The TPR also applies to Metro, the regional government and Metropolitan Planning
Organization (MPO). The TPR requires metropolitan areas to set standards for reducing vehicle
miles traveled (VMT) per capita.
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Regional Plans and Policies

Regional plans and policies include the 2040 Growth Concept, the Regional Framework Plan, Urban
Growth Management Functional Plan (Functional Plan), and the Regional Transportation Plan
(RTP). The 2040 Growth Concept map articulates visually where growth should occur in the region
(see Figures 3.2-1 and 3.2-2). The associated policies direct growth to a hierarchy of interrelated
mixed-use corridors (e.g., SE McLoughlin Boulevard) and urban centers: the Central City (Portland),
Regional Centers (e.g., Clackamas Regional Center), Town Centers (e.g., Milwaukie). The 2040
Growth Concept envisions that all Regional Centers will be connected by high capacity transit to the
Central City. Currently, four of the seven designated Regional Centers are linked by light rail to the
Central City: Gresham, Gateway, Beaverton, and Hillsboro. By 2009, two of the remaining three,
Wilsonville and Clackamas, will be connected to the Central City via commuter or light rail transit.
The Regional Framework Plan and Urban Growth Management Functional Plan

The Regional Framework Plan integrates land use, transportation, and other important regional
policies consistent with the 2040 Growth Concept. The Functional Plan implements the 2040
Growth Concept and the Regional Framework Plan. The Functional Plan requires cities and counties
to designate boundaries for the 2040 Growth Concept Design Types, including the Central City,
Regional Centers, and Town Centers.
Metro Regional Transportation Plan

Metro is also the federally recognized Metropolitan Planning Organization (MPO), which has
responsibility for planning the transportation system of the urban area. The Regional Transportation
Plan (RTP) envisions light rail and rapid bus as the backbone of the transit system, connecting
Regional Centers to each other and to the Central City. The Regional Transit System, as shown in
the 2035 RTP, includes planned or proposed light rail lines between Portland and Milwaukie. The
2035 RTP Project List includes the Milwaukie Light Rail Extension.
City of Portland Plans and Policies
Portland Comprehensive Plan

The Portland Comprehensive Plan includes a number of policies that support transit and additional
development around transit stations. The policies that support additional development are balanced
by policies that protect industrial land and guide infill development.
The Comprehensive Plan reinforces the position of downtown as the principal commercial, service,
cultural and high-density housing center in the region (Policy 2.10). Transit corridors and transit
stations are envisioned as areas where there are a mix of uses that supports transit and higher density
residential development within one-half mile of transit stations and one-quarter mile of transit
centers that support the use of transit (Polices 2.12, 2.17, 2.18, and 6.19).
The Comprehensive Plan also has polices that seek to ensure the stability of land uses and
neighborhoods. There is a strong policy for preserving industrially zoned land within the city and
encouraging the growth of industrial activities (Policy 2.14). Sensitive development within existing
neighborhoods is the objective of policies that encourage infill and redevelopment at densities
consistent with the surrounding neighborhood (Policy 2.19).
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Central City Plan

The Central City Plan is one of two significant community plans applicable to the PortlandMilwaukie Light Rail Project. The plan provides the vision and framing policies for the area with the
highest density development in the region. The Portland-Milwaukie Light Rail Project affects four of
the Central City Plan subdistricts: Downtown Portland District, the University District, South
Waterfront, and the Central Eastside Industrial District (CEID).
A key transportation policy states that the Central City will become more accessible to the rest of the
region and accommodate more growth by extending the light rail system, improving other forms of
transit and enhancing street and highway access. New surface parking development is also severely
limited in the Central City.
South Waterfront Plan (2002)

This is the second major community plan applicable to the project. The South Waterfront Plan sets a
goal of providing 10,000 jobs and 3,000 housing units within the district by 2019. Important plan
objectives are to achieve an overall mode split of at least 30 percent non-single occupant vehicle
travel and a work trip split of at least 40 percent by 2019. The plan calls for transportation projects to
connect the South Waterfront to the regional light rail system by 2022.
Since the adoption of the South Waterfront Plan, the Oregon Health and Science University (OHSU)
has been evaluating development options for its property between the Ross Island and Marquam
Bridges. OHSU has indicated that its plans will be consistent with the South Waterfront Plan,
although changes to some elements such as streets, open space and the greenway could be needed to
accommodate OHSU’s development vision.
Neighborhood Plans

Each neighborhood along the project alignment has an adopted neighborhood plan. They include the
Hosford-Abernethy Plan, Brooklyn Neighborhood Plan, and the Sellwood-Moreland Neighborhood
Plan. The policies of neighborhood plans are adopted as part of the Portland Comprehensive Plan.
The neighborhood plans support an eastside light rail line by including denser residential and other
transit-oriented uses around transit stations.
City of Milwaukie Land Use Planning Framework
Milwaukie Comprehensive Plan

This plan identifies downtown Milwaukie as a Town Center consistent with the 2040 Growth
Concept. Transit policies call for actively supporting and participating in high-capacity transit
planning and development and locating transit-oriented development around transit stations, along
major transit routes, and in the designated Town Center area. In December 2007, the City of
Milwaukie adopted the revised Transportation System Plan (TSP) as the Transportation Element of
the Milwaukie Comprehensive Plan. The Proposed Transit Plan shows a High-Capacity Transit
Route, with both the 2003 LPA and Tillamook Branch Line alignments.
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Downtown and Riverfront Framework Plan

This plan implements the Town Center designation in the 2040 Growth Concept. The Town Center
boundaries include the Portland-Milwaukie Light Rail Project area along the Union Pacific Railroad
(UPRR) rail line (Tillamook Branch Line). The key land use concepts are minimum densities and
mixed uses, but the plan calls for a variety of strategies to support a revitalized downtown. These
include strategies to highlight the unique characteristics of downtown subareas and to implement a
unified plan for streets, parks, and open space connecting downtown and the riverfront.
Clackamas County Land Use Planning Framework
Clackamas County Comprehensive Plan

The Comprehensive Plan identifies a high-capacity transit route for SE McLoughlin Boulevard from
Portland to Oregon City. The Transportation Element of the plan also includes a design plan for the
McLoughlin Corridor, which suggests strategies supporting higher density redevelopment along
SE McLoughlin Boulevard and residential neighborhoods to the west and identifies improvements to
intersections including SE Park Avenue.
3.2.1.2 Existing and Planned Land Use
Portland/Vancouver Metropolitan Region

The metropolitan region includes Multnomah, Clackamas, and Washington Counties in Oregon, and
Clark County in Washington. The Light Rail Alternative features the 2003 LPA, with a variety of
design and alignment options for crossing the Willamette River, serving Milwaukie, and extending
light rail beyond downtown Milwaukie to SE Park Avenue. Figure 3.2-3 shows the jurisdictions and
boundaries in the Portland-Milwaukie Light Rail Project corridor. The existing and planned land use
are described from north to south for each segment beginning in downtown Portland, to Southeast
Portland, south through Milwaukie, and ending at SE Park Avenue in Clackamas County.
Existing Land Uses in the Project Area

Land use in the project area is diverse. It ranges from downtown Portland’s high-density, mixed-use
central business district to the older industrial areas of the CEID, Brooklyn Yard, and the
McLoughlin Industrial area, to historic downtown Milwaukie. Most recent development activity in
the project area has occurred in the Portland State University (PSU) and South Waterfront areas and
is dominated by condominium and apartment towers. The CEID has also experienced considerable
redevelopment. The Brooklyn Yard continues to be a major rail operations hub, with few recent
changes in surrounding rail- and freight-oriented development. Many of the other established
neighborhoods, which include the Hosford-Abernathy, Brooklyn, Sellwood-Moreland,
Eastmoreland, and Ardenwald neighborhoods, feature mostly older single-family residences. The
McLoughlin Industrial area provides land and buildings for industrial use. In downtown Milwaukie,
a new mixed-use residential building in downtown has been developed, which is the first significant
new development there in many years. The areas south of downtown Milwaukie along
SE McLoughlin Boulevard to SE Park Avenue have not experienced recent major redevelopment,
although development adjacent to the roadway is limited up to SE Park Avenue. For a more detailed
description of the existing land uses in the corridor, see the Land Use and Economy Results Report.
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Planned Land Uses in the Project Area

The Portland-Milwaukie Light Rail Project area, in the context of the region, is largely developed,
and in most areas the existing land uses are consistent with adopted comprehensive plans. However,
there are several locations where the density of development is far lower than permitted by
comprehensive plans and zoning codes. South Waterfront, CEID, and downtown Milwaukie are the
most prominent areas but there are also scattered vacant and redevelopable parcels throughout.
Figure 3.2-4 illustrates planned land uses according to the comprehensive plan designations and
Figure 3.2-5 illustrates existing zoning in the Portland-Milwaukie Light Rail Project corridor. For a
more detailed description of the planned land uses in the corridor, see the Results Report.
3.2.2 Impacts on Land Use
This section describes potential impacts on land use measures for the No-Build Alternative and Light
Rail Alternative. Generally, the impacts for the 2003 LPA are presented to represent the Light Rail
Alternative. If there are differences among the options, those are called out in the text.
3.2.2.1 Compatibility of the Alternatives with Adopted Plans and Policies

This section describes compatibility of the alternatives with Adopted Plans and Policies as detailed
in Section 3.2.1.1.
No-Build Alternative
Compatibility with State Planning Goals

The No-Build Alternative would be consistent with State Goals. However, it is far less likely to
achieve the goals for focused growth reduction in VMT per capita called for in Goal 12 as
implemented by the Transportation Planning Rule.
Compatibility with Regional and Local Plans

The No-Build Alternative would not deliver the transportation and mobility improvements to support
the long-range plans of Metro at the regional level and by Portland, Milwaukie, and Clackamas
County at the localized level, all of which anticipate intensified development in this corridor,
supported by a strong multimodal transportation system. Without light rail, areas anticipating higher
rates of growth, such as downtown Portland, the South Waterfront District, the Eastside and
Milwaukie, would likely have a more difficult time achieving high levels of transit usage (see
Chapter 2). The lack of transit infrastructure investment would likely slow or discourage growth in
these areas, as congestion and more limited mobility choices would make the areas less attractive for
businesses or residents. This could also create more pressure for growth in less congested areas,
typically on the fringes of the urban area.
The No-Build Alternative does not change any plan designations, so it would not prevent the 2040
Growth Concept from being achieved, but it could hinder its implementation. The multimodal
transportation improvements in the RTP would not provide service to the designated Regional
Centers and Town Centers to the degree envisioned in the 2040 Growth Concept.
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2003 LPA and Associated Options
Compatibility with State Plans

The Light Rail Alternative supports the TPR more than the No-Build Alternative because it would
provide the level and capacity of transit service to support plans for transit-oriented redevelopment
in the cities and station areas that support more intensive growth, in accordance with Goal 12 as
implemented by the TPR.
Compatibility with Regional and Local Plans

The Light Rail Alternative would be compatible with regional plans and policies. The Region 2040
Growth Concept creates and the Functional Plan implements the idea of regional transit connecting
higher-density centers such as Portland and Milwaukie. The Design Type designations reflect the
adopted Land Use Final Order (LUFO) for the full South/North Corridor. The RTP identifies light
rail as the best public transportation mode to serve and connect the Central City and Regional
Centers, while Town Centers can be served at a secondary level by light rail. The Light Rail
Alternative directly links transportation and land use through transit-oriented development in
downtown Portland, in South Waterfront, in the SE Portland station areas and in the Milwaukie
Town Center. The 2035 RTP supports construction of light rail between Portland and Milwaukie.
The Light Rail Alternative is also compatible with local plans in Portland and Milwaukie. Portland’s
comprehensive plan supports and encourages light rail as a way to increase access into the
downtown core and increase the proportion of all trips occurring on transit. The Central City Plans
and South Waterfront plans depend on light rail to achieve their development objectives. Individual
neighborhood plans along the corridor anticipate light rail and support connecting their
neighborhoods to the Central City through light rail.
The Milwaukie Comprehensive Plan and Downtown Plan implement Milwaukie’s designation as a
town center. The goals of those plans will be achieved more quickly through light rail service to the
city and the development of stations at SE Harrison Street and at SE Lake Road.
The extension of the 2003 LPA to Park would be consistent with the goals of the Clackamas County
Comprehensive Plan, which identifies SE McLoughlin Boulevard as a high-capacity transit corridor.
3.2.2.2 Impacts on Existing and Planned Land Uses
No-Build Alternative

The No-Build Alternative would not develop light rail connecting downtown Portland, the South
Waterfront, and Milwaukie and would not connect this part of the region to the existing regional
light rail system. This would avoid direct impacts of building and operating the Portland-Milwaukie
Light Rail Project and there would not be a need to acquire property or displace existing uses. The
region would still make other transportation improvements in and around the project corridor, but
these would be localized changes rather than improvements along the length of the corridor and they
would not improve overall connections between activity centers.
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Regional Land Use Impacts from the Light Rail Alternative

The metropolitan region includes Multnomah, Clackamas, and Washington Counties in Oregon, and
Clark County in Washington. Figure 3.2-3 shows the jurisdictions and boundaries in the PortlandMilwaukie Light Rail Project corridor. The Portland to Milwaukie Light Rail Project will augment
the regional system, increasing access and mobility within the UGB. Of particular importance to the
region will be increased access two key regional institutions, OHSU and OMSI, and to the new jobs
that light rail will facilitate on both campuses.
Local Land Use Impacts from the Light Rail Alternative

This section provides a summary of the local land use impacts on existing and planned land uses.
The analysis proceeds segment by segment from north to south, first describing the 2003 LPA and
then describing differences, if any, that would occur with the different alignment and design options.
The understanding of the impacts has been enhanced by the station area planning work performed as
part of the development of the Portland-Milwaukie Light Rail Project. Metro, TriMet and its partners
have initiated a station area assessment process to help maximize the ability of the light rail project
to help support land use goals. Station area plans help to coordinate the design of the project with the
plans and decisions of local jurisdictions and adjacent property owners and are part of an ongoing
process that continues through final design and into construction and operation. The station area
planning process featured open public workshops and meetings designed to help identify local area
goals and the potential for redevelopment near stations. The process clearly recognizes that local
governments control the decisions about land use, including zoning and specific development
approvals. As the project progresses and a new Locally Preferred Alternative is identified, the station
area planning and design processes will become more detailed to identify station features and
attributes that can help support nearby land uses, both existing and planned.
2003 LPA and Associated Options (Light Rail Alternative)

Impacts from conversion of land from existing uses to a transportation use would be minor in the
context of both localized and regional land supply. In addition, some of the properties to be acquired
by the project will become available for redevelopment after light rail construction is completed,
which would further minimize long-term impacts. Much of the alignment follows existing rights-ofway and the acquisition impacts in the corridor are localized, primarily occurring in a limited
number of station areas.
While individual uses such as industrial and business would be affected, the affected properties
represent a small fraction of the total properties in their plan areas, and no major changes to area
land use patterns would be expected. This includes the Central Eastside Industrial District and
Brooklyn Yard in Portland and the Milwaukie Industrial Area, where parcels with industrial uses
would be acquired and their uses displaced. In these areas, the impacts are mostly in station areas.
There would be no full acquisitions impacting parcels that have planned developments under review
by either the City of Portland or the City of Milwaukie.
Light rail is likely to advance the timing and intensity of development allowed by the comprehensive
plans in Portland and Milwaukie. Based on these changes in development potential, the City of
Portland may decide to re-zone a few industrially zoned sites to mixed use designations. Overall, the
project will allow land uses to change within existing zoning and comprehensive plan constraints.
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For a more detailed description of potential land use effects in each area along the corridor, see the
Results Report.
River Crossing Options

The four Willamette River crossing options present the potential to provide more support for planned
land uses than the 2003 LPA. There has been a substantial increase in the density of jobs and
housing in the South Waterfront area, as well as new transportation options in the form of the
Portland Streetcar extension and the Portland Aerial Tram. By 2030, the South Waterfront stations
are projected to serve about 400 percent more households than existed in 2005 and about 95 percent
more employees. A portion of the job growth is expected to occur on the vacant OHSU property
located between the Marquam and Ross Island Bridges. All of the proposed light rail bridge
alignments would support accelerated growth in housing and jobs by increasing access to the entire
South Waterfront area from throughout the region. The Portland-Milwaukie Light Rail project would
encourage the levels of transit needed to support the high-density land uses planned in the area.
The Willamette Crossing options include stations at SE Sherman Street and SE Caruthers Street. The
Sherman Street Station option would directly serve OMSI. The Caruthers Street Station would
support planned development north of SE Caruthers Street. The area south of SE Caruthers Street is
currently zoned for heavy industrial.
In terms of impacts on land supply and the overall land use patterns, the Willamette River crossing
options would not create a major difference compared to the 2003 LPA. Both require some building
acquisitions and business displacements (see Section 3.2.5.1). While these effects may create
hardships for the individual employees and business owners, the experience of other light rail
projects is that overall employment in the corridor increases as a result of the light rail investment
and many of the displaced businesses can relocate within the region.
2003 LPA Extension to Park

The Park Avenue extension would serve areas that are projected to undergo growth in employment,
with lower levels of growth in households. Areas to the west and to the south along SE McLoughlin
Boulevard offer opportunities for infill development and redevelopment. Most of the parcels
identified for full or partial acquisition would be from private and public land on the west side of
SE McLoughlin Boulevard. The businesses that would be displaced at the Bluebird Street and Park
Avenue Station areas are not expected to affect the overall patterns of land use in the area, and
property not required for the permanent light rail facilities could be made available for
redevelopment.
Access to SE McLoughlin Boulevard for some of the properties on SE 22nd Avenue and SE River
Road would be altered, but not significantly. The gated at-grade crossing would stop all traffic
except southbound right-turn movements when trains are crossing and cause delays, whereas the
elevated crossing would avoid this impact. However, these differences are unlikely to have different
impacts on land use in the immediate area.
Tillamook Alignment

The Tillamook Branch Line alignment would eliminate the Milwaukie Station and Park and Ride
and would have a station at SE Monroe Street instead of SE Harrison Street. The differences in
impacts would be minor. Acquisition needs in the industrial area would be less than the 2003 LPA,
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and would not affect overall land use patterns. The impacts of the SE Monroe Station are similar to
those at SE Washington Street. One advantage of the Monroe Station is that it is closer to bus lines
in downtown Milwaukie.
Maintenance Base

TriMet’s existing Ruby Junction Operations Facility in Gresham could be expanded to support the
extra light rail service for the Portland-Milwaukie Light Rail Project and other planned system
improvements. The expansion of the maintenance facility would require the full acquisition of 14
parcels and one partial acquisition. The 14 parcels that would be fully acquired currently support
single-family residences, service businesses, and industrial businesses, and are all zoned heavy
industrial. In many cases there appear to be multiple uses occurring on a single property. Because the
existing facility is located in an area with other light-manufacturing uses, the expansion would not
appreciably change land use patterns.
3.2.2.3 Short-Term Impacts (Construction)
No-Build Alternatives

While there would not be construction of light rail in the corridor, the planned improvement projects
for pedestrian, bicycle, roadway, and boulevard would be constructed. Impacts would be more
localized and short-term than under the Light Rail Alternative.
Light Rail Alternative and Options

Short-term impacts to existing land uses would be experienced mostly by businesses and residents in
the project area for several years. It is not expected that any of these short-term impacts would
change land use patterns or raise issues regarding compatibility with local land use plans and
policies. The affected neighborhoods and jurisdictions will likely want to participate in a public
involvement outreach program to keep residents and businesses appraised of project developments.
This is true for the 2003 LPA and options.
Construction related impacts are discussed in further detail below.
3.2.2.4 Secondary and Cumulative Impacts and Land Use

Cumulative land use impacts of the Portland-Milwaukie Light Rail Project are most directly related
with regional and local plans to stimulate new development in the designated centers. Public
investment and improvements are planned to support new private investment in the urban renewal
areas and would be encouraged by the Light Rail Alternative. In contrast, by not supporting the
planned growth in the inner neighborhoods, the No-Build Alternative could effectively induce
growth farther out from designated planned population and employment centers and indirectly
increase pressure to expand the UGB.
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3.2.3 Potential Land Use Mitigation Measures
No mitigation is required for consistency with plans and policies for the 2003 LPA and associated
options because there would be no adverse impacts to land use plans or policies.
3.2.4 Economic Existing Conditions
3.2.4.1 Regional Economy and Development Trends

The Portland-Vancouver metropolitan region is the economic center of an extensive geographic area
that includes most of Oregon and southwest Washington. Over the past 20 years, Oregon and the
Portland metropolitan area have been growing at a faster rate than the U.S. average. Mirroring
national trends, non-farm employment in Oregon grew each year through the 1990s, declined
between 2001 and 2003, and has been steadily increasing since. In Oregon, the job growth has been
positive each year since the first quarter of 2004 but has slowed through 2007 (Office of Economic
Analysis for the State of Oregon [OEA]). Again following national trends, Oregon is projected to
face a slowing economy in 2008 with a recovery in 2009. Manufacturing is expected to stabilize, but
retail and services will feel the impact from decreased consumer spending.
3.2.4.2 Local Economic Conditions

Section 3.2.1.2, Existing and Planned Land Uses, provides an overview of the land use and
economic context for the project corridor. This section describes in more detail the current
employment and economic conditions in the Portland region and in the corridor.
Generally, the Portland region has shown strong economic growth over recent years, with occasional
downturns that follow national conditions. The Portland area saw a slowdown in job growth—a drop
from 2.7 percent in the fourth quarter of 2006 to 1.5 percent in the fourth quarter of 2007. Despite
the decline, this was the second-fastest growth rate of all regions in Oregon. Slowing was more
evident in Washington County and less so in Multnomah County; Clackamas County had no
slowdown. Layoffs at Intel and Freightliner have brought down manufacturing employment close to
2006 levels. Despite the slowdown, the metropolitan area continues to have one of the most rapid job
growth rates in the state. All of the broad private sector industries are growing, but the pace of
growth has slowed.
In the Portland region, commercial and industrial vacancy rates remain balanced; they are low
enough to be stimulating some speculative industrial development yet high enough to allow some
fluidity. The availability of industrial and office space affects the ability of displaced businesses to
be successfully relocated to sites with similar characteristics.
Table 3.2-1 shows the estimated number of households and jobs in 2005 within one-half mile of the
planned station areas. By 2030, the projected growth in households and jobs would increase in
accordance with the plan designations around each proposed station area. The projections are based
on Metro’s regional population and employment forecast.
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Table 3.2-1
Population and Employment within One-Half Mile of Station, 2005 to 2030
Station

Households Households
# of New
%
2005
2030
Households Change

Jobs
2005

Jobs
2030

# of New
%
Jobs
Change

2003 LPA
Lincoln

3,929

RiverPlace

3,478

89%

32,482

46,255

13,773

42%

1,399
594

4,534

3,135

224%

20,075

33,660

13,585

68%

2,043

1,450

244%

7,416

14,321

6,904

93%

Clinton

2,020

Rhine

1,941

2,681

661

33%

6,276

8,292

2,016

32%

2,019

79

4%

8,593

10,601

2,008

23%

Holgate
Bybee

1,375

1,345

-30

-2%

6,085

6,825

740

12%

1,911

1,962

51

3%

1,315

1,668

353

27%

Tacoma (2003 LPA)

1,629

1,764

136

8%

1,777

2,396

619

35%

908

1,400

492

54%

3,190

3,923

733

23%

Harrison

1,284

2,092

808

63%

3,239

4,324

1,085

33%

Lake

1,268

1,987

719

57%

1,983

2,733

750

38%

OMSI (2003 LPA)

Milwaukie

7,407

Design Options
Harbor Drive
SW (Meade-Caruthers)

2,631

6,000

3,369

128%

28,787

43,126

14,340

50%

905

4,490

3,585

396%

12,568

24,113

11,545

92%

SW (Meade-Sherman)

916

4,602

3,686

402%

12,083

23,452

11,369

94%

SW (Porter-Caruthers)

927

4,771

3,844

415%

11,140

22,220

11,079

99%

SW (Porter-Sherman)

953

4,990

4,037

423%

10,476

21,257

10,780

103%

OMSI (Caruthers)

687

1,999

1,312

191%

6,820

12,887

6,068

89%

OMSI (Sherman)

693

1,915

1,221

176%

6,961

12,816

5,855

84%

Harold

1,703

1,785

82

5%

3,072

3,685

613

20%

Tacoma (Tillamook)

1,608

1,739

131

8%

1,610

2,196

586

36%

Monroe

1,285

2,065

780

61%

2,775

3,732

957

34%

Bluebird

1,357

1,607

250

18%

1,023

1,578

555

54%

Park

1,796

1,873

77

4%

830

1,368

538

65%

Special Tax Districts – Urban Renewal

Within the Portland-Milwaukie Light Rail Project corridor, there are special taxing districts that
allow property tax increases to be redirected to beneficial public activities within the districts.
Two within Portland are the North Macadam Urban Renewal Area and the Central Eastside Urban
Renewal Area. A primary objective of the South Waterfront subarea of the North Macadam Urban
Renewal Area is the creation of a mixed-use central city neighborhood. The main goal of the Central
Eastside Urban Renewal Plan is to maintain and enhance the district as an inner city job center.
Special Tax Districts – Enterprise Zone

A third special district is the Milwaukie/North Clackamas County Enterprise Zone, in which
businesses can apply for short-term property tax abatements on new investments that increase
employment. The enterprise zone covers all of the land zoned as industrial in northwest Milwaukie.
It is bisected by the 2003 LPA. A wide range of industrial companies, from manufacturing firms to

May 2008

Portland-Milwaukie Light Rail Project SDEIS

3-23

warehousing and distribution companies, are eligible for tax benefits under the state-established
program guidelines.
River Users

Any of the Build Alternatives would require a new Willamette River crossing. There are a variety of
commercial, industrial, and private boat operators along this stretch of the river. The most frequent
users operate on the river daily: barge traffic from Ross Island Sand and Gravel and tour boat traffic
from the Portland Spirit. Based on a river user data collected in fall 2007, these operators would not
significantly be impacted by a 75-foot navigational clearance. Other users responding to the survey
reported vertical clearance needs ranging up to 87 feet. Ross Island Sand and Gravel, Zidell Marine
Corporation, and commercial tour operators have a vested interest in the navigational clearance of
any new bridge in this area. Individual private boat owners may be affected but typically their
maximum heights are lower than the industrial river users so little impact is expected.
3.2.5 Economic Impacts
Economic and employment impacts as a result of the construction and operation of the Light Rail
Alternative would be experienced throughout the region. The investment in light rail could result in
increased development in the corridor and possible increases in property values in the corridor. The
long-term benefits directly resulting from the project operations to the economy include employment
and the economic multiplier associated with that employment and with other services required to
operate and maintain the light rail line. The direct negative impacts consist of the loss of tax
revenues from the properties displaced by acquisition (see next section), as well as any jobs, services
or products, and revenues lost by displaced businesses who elect not to relocate within the project
area of the greater metropolitan region. However, these impacts are minor within the context of the
regional economy. They may also be partially or fully offset by increased property values and
achieving higher development densities in the corridor as a result of the light rail project.
3.2.5.1 Long-Term Direct Impacts

Due to the increased connectivity, mobility, and travel time reliability that will result from the Light
Rail Alternatives, development is likely to accelerate in the corridor based on adopted land use
plans. There is also the potential that one or more of the jurisdictions along the alignment will
choose to change zoning to afford different types of development in the corridor. This would be in
alignment with comprehensive plans and local policies and could result in positive economic
impacts.
In contrast, the No-Build Alternative would have little direct impact compared to the Light Rail
Alternative because the scale of the planned improvements is much smaller and does not cover the
full length of the corridor that would be served by the Light Rail Alternative. No known
displacements mean that no tax revenues or employment income would be lost, but there would also
be fewer opportunities for redevelopment and revitalization near station areas.
Additional long-term direct impacts fall into the following categories. Each is described in further
detail below.
x Employment impacts from transit operations
x Displacements and access changes (including effects to river users)
x Tax base and revenue impacts
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Employment Impacts from Transit Operations

The No-Build Alternative assumes total operations costs in the Portland-Milwaukie Light Rail
project corridor of almost $7 million. The Build Alternatives would have operations and
maintenance costs of between $1.1 and 2.2 million more than in the No-Build. Based on these
estimates, there could be between six and 20 additional full-time equivalent jobs to operate and
maintain the additional transit services. The operations and employment numbers are in addition to
the No-Build costs and represent increases in operating costs and employment.
Business and Employment Impacts from Property Acquisitions

As shown in Table 3.2-1, total job growth in the corridor is forecast to be around 54,000 to 59,000.
This job growth would help offset losses to employment that may occur if the displaced businesses
are not able relocate within the region. The 2003 LPA would displace 46 businesses. The Willamette
River crossing options would displace three or four more businesses and the LPA with extension to
Park would displace seven more businesses. The Tillamook option would displace two more
businesses than the 2003 LPA. Table 3.2-2 shows the estimated potential job displacement from
business displacements, if none of the jobs were replaced in the local area. These numbers were
estimated based on an analysis of business displacements (see Section 3.1) and the State of Oregon’s
count of employees at registered businesses.
Table 3.2-2
Estimated Jobs Displaced
Alignment Options

Total

Jobs Displaced

675

675

(Including 2003 LPA)

(difference from 2003 LPA)

Meade Sherman

744

+69

Porter-Sherman

744

+69

2003 LPA
Willamette Crossing Options

Meade-Caruthers

897

+222

Porter-Caruthers

897

+222

Alignment Option

(difference from 2003 LPA)

2003 LPA with Tillamook Branch
Alignment

705

+30

2003 LPA Extension to Park

699

+24

Several important industrial areas along the route would be directly affected by displacement of
businesses, dock or driveway access, loss of parking, and encroachment on loading areas. The key
industrial areas are the CEID, SE 17th Avenue/Brooklyn Yard corridor, and the North Milwaukie
Industrial Area. The 2003 LPA and all options would affect at least one of these important industrial
areas. Given the vacancy rate in the regional market, it is expected that most commercial businesses
would find opportunities to relocate, though perhaps not in the immediate area.
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Access Changes

Portland State University to SE Powell Boulevard
Minimal right-of-way acquisition would be required on the west side of the Willamette River,
including frontage of lots and the displacement of a radio station building at the current terminus of
SW Lincoln Street. Approximately 30 on-street parking spaces would be eliminated on SW Lincoln
Street, but overall supply appears to be adequate to serve area land uses, especially given the
improved mobility to be provided by light rail.
Approximately 50 parking spaces at OMSI and 20 off-street parking spaces between OMSI and the
Clinton Street Station would be displaced. Some accesses could be affected by the need for signals at
SE Clinton Street/SE 12th Avenue and SE Milwaukie Avenue/SE Gideon Street, which could cause
some delays at the intersections during the evening peak traffic hours (addressed in Chapter 4).
SE Powell Boulevard to Tacoma Street Station
Changes to driveway access would occur to all properties with access to SE 17th Avenue, which
would become right-in/right-out only access for most of the length of SE 17th Avenue from
SE Powell Boulevard to SE McLoughlin Boulevard. Several side streets would be similarly
restricted. In all, 33 driveways and eight intersections would be restricted to right-in/right-out only.
This would improve safety by reducing conflicts between different travel modes, but would increase
out-of-direction travel by up to five blocks.
Both on-street and off-street parking for businesses would be reduced. Approximately 160 on-street
spaces on SE 17th Avenue would be removed. About 110 parking spaces for TriMet employees
would be removed. The loss of these parking spaces could have a spillover parking impact on the
Brooklyn neighborhood.
The project would involve modifications to intersections for freight routes serving Brooklyn Yard
but no major restrictions in access would occur.
Tacoma Station to Lake Road Station

There would be one major industrial displacement and several partial acquisitions along the length of
the 2003 LPA alignment from SE Sherrett Street to where the alignment joins the Tillamook Branch
Line right-of-way. In Milwaukie, several small businesses, two residences and about 40 on- and offstreet parking spaces would be displaced.
Closing SE Moore Street at SE Main Street (the frontage road that runs north-south beside
SE McLoughlin Boulevard) would create out-of-direction travel of about 800 feet. Where the light
rail alignment would be built south of SE Hanna Harvester Drive, two industrial buildings would
lose access to their existing freight rail loading docks and bays. This could affect businesses that rely
on rail access, but the buildings would otherwise remain intact and would have road access,
maintaining their ability to provide for industrial uses.
In the industrial area, impacts on freight traffic at most side streets would involve delays during train
crossings, and revisions to SE Main Street would cause out-of-direction travel of about one-half mile
for drivers coming from the east side of the industrial area to SE McLoughlin Boulevard/SE Milport
Road. These changes in access would cause longer travel times for the businesses in the area, but
3-26

Portland-Milwaukie Light Rail Project SDEIS

May 2008

overall accessibility would be maintained. Between Highway 224 and Lake Road, the 2003 LPA
would run beside the Tillamook Branch Line and avoid reductions in existing street rights-of way or
parking.
Effects to River Users

In addition to the potential impacts described above, the proposed bridge across the Willamette
River has the potential to affect river users. The proposed transit crossing is a fixed bridge, but the
vertical and horizontal clearances have yet to be determined and will be based on a number of
criteria, including potential impacts to river users. Based on a review of existing navigation, while
there are a limited number of infrequent users that require a clearance above 70 feet, two large
industrial users, RISG and Zidell Marine Corporation are important contributors to the local
economy whose shipping and manufacturing operations would not be significantly impacted by a
clearance of 75 feet.
River Crossing Options

Displacements by the Sherman Street Station options would be similar to that of the 2003 LPA. The
SE Caruthers Street landing point and station may require acquisition and displacement of several
businesses, including the Portland Spirit. As a water-dependent use, the Portland Spirit could be
difficult to relocate in the immediate vicinity. The SE Sherman Street alignment does not create
access limitations significantly different from the 2003 LPA. The SE Caruthers Street alignment may
impede access to existing businesses that are accessible from SE Caruthers Street now, such as the
Portland Opera building, whereas there are fewer business accesses affected by the SE Sherman
Street landing options.
Tillamook Branch Alignment

There would be fewer impacts on access than in the 2003 LPA because the light rail tracks would
follow an existing rail corridor, avoiding the industrial area. However, several buildings could lose
rail side access.
Maintenance Base Impacts

Based on analysis completed for the Columbia River Crossing project, six businesses supporting 60
employees would need to be relocated to expand the existing Ruby Junction maintenance base. The
business uses are a mixture of service and industrial.
Tax Base and Revenue Impacts

Tax bases can be impacted when private properties are acquired for public use and those properties
are removed from the public tax rolls. There can also be increases in the tax base if property values
increase as a result of the project. Displaced businesses may close or move outside of a jurisdiction
or the project area, and their current tax district would lose related tax revenue. The project could
ultimately deliver benefits if land use or market changes increase the assessed values of private
properties around light rail stations, but the analysis of impacts does not attempt to forecast such
changes.
Table 3.2-3 shows the estimate of assessed value and estimated property tax impacts of acquired
properties by alternative and by jurisdiction. Given the size of tax revenues overall to the
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jurisdictions affected, these effects on tax revenues are minor, especially if property values rise and
economic development occurs as a result of the Light Rail Alternative.
Table 3.2-3
Estimate of Reductions in Tax Revenues from Full Acquisition of Properties by Alternative
Estimated Tax Impacts by Jurisdiction (Reduction in Revenue)
Alternative
2003 LPA

Estimated
Portland/
Assessed Value Multnomah County
$39,429,600

Milwaukie/
Clackamas County

$753,800

$93,300

Total
$847,100

Willamette Crossing Options
2003 LPA with Meade-Sherman

$42,167,100

$811,700

$93,300

$905,000

2003 LPA with Porter-Sherman

$42,167,100

$811,700

$93,300

$905,000

2003 LPA with Meade-Caruthers

$42,503,700

$819,000

$93,300

$912,300

2003 LPA with Porter-Caruthers

$42,503,700

$819,000

$93,300

$912,300

Tillamook

$38,547,200

$753,800

$70,600

$824,300

LPA to Park

$41,073,000

$753,800

$114,400

$868,200

Sources: Estimates of assessed value from Metro/metroscan 2006-07. Tax rates estimates from Multnomah County and Clackamas County Assessment and
Taxation Division.
Notes: Does not include partial acquisitions. Property tax estimates derived as the median of code area tax rates within each jurisdiction as follows: Portland/
Multnomah County average $21.858 per thousand ($21.806 in Willamette Crossing area); Milwaukie/Clackamas County average $17.371 per thousand.
Calculations do not include possible increases of property values resulting from the proposed LRT project. Does not include impacts associated with
Ruby Junction acquisitions.

Special Tax Districts

If the Light Rail Alternative were to displace properties included in an urban renewal district, the
properties could no longer generate tax revenues to pay off the tax-revenue bonds. However,
Portland’s experience has shown that the value of the remaining properties surrounding LRT stations
can exceed current projections with light rail investment.
No companies enrolled in the North Clackamas County Enterprise Zone program are in the impact
area of the alignment.
Income Tax Revenue

The degree to which new jobs created by construction and operation would be an economic benefit
would depend on the source of funding for the project. Locally funded operations yield a smaller
economic benefit than federally funded operations because local money would be spent on other
projects in the region if not on the Light Rail Alternative.
3.2.5.2 Short-Term Impacts (Construction)

Short-term impacts include construction-related impacts. These can be divided into two general
groups: positive impacts related to construction employment and related induced effects, and
negative impacts associated with temporary increases in congestion, access issues, and the
generation of noise and dust. These types of impacts are described in greater detail below.
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Positive Construction Impacts
No-Build Alternative

The No-Build Alternative would have little to no impact on the local economy. There would be no
income from construction. Increased bus service could require more full-time employees or be
accommodated by re-allocating employees from other bus routes.
Light Rail Alternative

The Light Rail Alternative would result in short-term regional income and employment benefits. The
short-term income impacts from construction of the new LRT line would include:
x

Direct added income associated with new construction jobs

x

Indirect added income from jobs created in industries that supply goods and services to the
construction firms

x

Potential adverse short-term business income impacts related to access changes to businesses and
construction impacts such as increased noise and dust

The estimated cost of construction of the build alternatives would range from $581.2 to $726.1
million dollars (not including right-of-way or vehicle purchase costs). Table 3.2-4 shows the
expected construction impacts for the Light Rail Alternative. The benefits to the economy would be
minimally different between LRT options, although extending the 2003 LPA to SE Park Avenue
would increase the short-term impacts commensurate with the construction costs for that leg of the
project. Direct, indirect, and induced income impacts from construction spending could generate
between $390 and $490 million of added personal income from construction jobs, industries
supplying construction materials, and other purchases from new income (as identified above).
Employment impacts from construction expenditures would include the direct employment impacts
of immediate construction hiring, as well as indirect and induced impacts. Indirect employment
impacts would include employment by businesses that provide goods and services to the
construction firms. Induced impacts would include jobs created as a result of additional purchases
made by households due to increased incomes linked to direct or indirect employment impacts.
Based on the analysis outlined above, direct, indirect, and induced job or employment effects
resulting from construction spending would generate between 9,870 and 12,330 jobs in the
metropolitan region.
Regardless of the option selected, these employment and income impacts could be expected to
dissipate relatively quickly following the end of the construction period.
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Table 3.2-4
Short-Term Construction Effects by Option: Direct, Indirect, and Induced Effects
Construction Effects 2
Alternative

Construction Costs 1
(millions)

Jobs

Personal Income (millions)

Low

High

Low

High

Low

High

$581.2

$638.7

9,867

10,843

$389.7

$428.3

2003 LPA with MeadeSherman

$605.9

$646.3

10,288

10,973

$406.3

$433.4

2003 LPA with PorterSherman

$611.6

$654.3

10,383

11,108

$410.1

$438.7

2003 LPA with MeadeCaruthers

$606.3

$647.9

10,293

11,001

$406.5

$434.5

2003 LPA with PorterCaruthers

$607.4

$649.1

10,313

11,021

$407.3

$435.3

2003 LPA with Tillamook

$651.1

$721.9

11,054

12,256

$436.6

$484.1

2003 LPA
Willamette Crossing Options

2003 LPA to Park

$726.1

12,327

$486.9

Source: TriMet: September 2002, 1999 IMPLAN data.
1
2

Construction costs do not include right-of-way or vehicle purchase costs.
Jobs and personal income impacts include direct, indirect, and induced employment and income generated by construction expenditures. These
calculations are based on a regional input-output economic model.

Note: No construction or related employment benefits are anticipated at Ruby Junction.

Negative Construction Impacts (Congestion, Noise, and Dust)
No-Build Alternative

The No-Build Alternative would not result in construction impacts for the length of the corridor.
Other transportation projects assumed in the No-Build could involve localized construction.
2003 LPA

Temporary construction-related impacts to residences and businesses could result from increased
traffic congestion, truck traffic, noise, vibration, and dust. Short-term impacts would be experienced
mostly by businesses and residents along SW Lincoln Street and SW River Parkway, on the east side
in the industrial sanctuary area, along SE 17th Avenue and through Milwaukie. There would likely be
construction-related street or lane closures in downtown Portland, inner Southeast Portland, and
downtown Milwaukie. Additional small and localized impacts to private properties adjacent to the
project would be expected to be identified during the final design phase. TriMet would work with
affected businesses and residents to identify the construction practices that would best reduce those
impacts.
Willamette River Crossing Options

On the west side of the river, all of the crossing options would have similar construction impacts.
Construction along SW Moody Avenue to the vacant area owned by OHSU would avoid the 2003
LPA’s impacts on existing residences and businesses. On the east side of the river, the alignment
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alternatives that land on SE Sherman Street would have similar impacts to the 2003 LPA, affecting
parking and circulation for OMSI. The Sherman and Caruthers landing options would also affect
Portland Opera parking and circulation operations.
2003 LPA with Extension to Park

Traffic could be redirected along SE McLoughlin Boulevard, but in general the right-of-way is large
enough to accommodate construction without major disruption to cross-circulation. Noise and dust
could affect the residences immediately west of the construction area.
Tillamook Branch Line Alignment

The Tillamook Branch Line alignment would likely cause fewer disruptions to traffic circulation
because the alignment would be constructed along existing railroad tracks. However, this option
would cause short-term disruption to the industrial uses near the Tacoma Street Station and south of
SE Mailwell Drive. Noise and dust could affect the residences immediately east of the construction
area in the Ardenwald neighborhood.
Maintenance Base

The expansion of TriMet’s Ruby Junction maintenance base in Gresham would cause few traffic
disruptions, as the properties to be acquired are on a dead-end street, bordered by a working gravel
pit. However, these acquisitions would require the relocation of businesses and residences. Noise
and dust generated by construction activities are not likely to be an issue, except to the existing
employees of TriMet at the Ruby Junction maintenance base.
3.2.5.3 Indirect and Cumulative Impacts
No-Build Alternative

Not building the Light Rail Alternative would eliminate the potential indirect, or secondary, effects
of displacements on interdependent businesses, which could happen when suppliers or clients are
displaced or moved to a new location. The Southgate Cinema building site was previously purchased
and demolished with the expectation that the site could be used for future LRT service. The building
had been used for a variety of performing arts competitions. If the LRT is not built, the beneficial
impacts associated with an LRT station in that area would not occur, though the site will still be used
as a park and ride with 350 parking spaces.
The No-Build Alternative would not add to past or future impacts from displacements and would not
support previous investments in the region’s light rail system.
Light Rail Alternative

The Light Rail Alternative offers a much greater potential for beneficial indirect impacts than the
No-Build Alternative. Portland’s experience has demonstrated that new concentrated, mixed-use
development is more likely to occur in response to fixed lines and stations than in response to bus
stop locations, although supporting land use plans and policies and appropriate market conditions
must also be in place to support redevelopment. Improved transit accessibility could result in
increased land values in proximity to the stations, particularly for the Light Rail Alternative. Despite
a short-term displacement in assessed value and property tax revenue caused by displacement of
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properties, properties close to some of the proposed light rail stations would likely experience an
increase in value upon completion of the light rail project, thereby increasing property tax revenue in
the long term. Though new development could provide expanded opportunities for housing and
employment in the station areas, redevelopment of existing neighborhoods if currently zoned for
higher densities or non-residential uses could be a potential negative effect if it contributes to
displacement of affordable housing and business space.
The 2003 LPA may have secondary impacts on the residential properties on the north side of
SW River Parkway east of SW Harbor Drive because the structure for the LRT would be built up to
the property line. These changes could affect the visual setting for the nearest residences, but most
properties likely would be unaffected.
Initially, business displacement could indirectly impact remaining local businesses that are
dependent on the potentially displaced businesses. In the long run, however, and given existing
vacancy rates, the station areas are expected to generate net growth in employment and consequently
improve the economy in the project area.
In general, the secondary and cumulative impacts described above are positive. However, negative
cumulative impacts could occur from right-of-way acquisition associated with the Build
Alternatives. Displacements caused by the project would add to previous displacements in
neighborhoods where land uses changed in the past and transportation projects were constructed to
serve those uses. For example, partial acquisitions can reduce the land buffer between traffic and
adjacent uses, reduce setbacks to be nonconforming with current regulations, and gradually erode the
usability of sites over time. Loss of industrial land can cause additional conversions to non-industrial
uses if the number of industrial establishments and size of lots fall below critical mass levels.
3.2.6 Potential Economic Mitigation Measures
No-Build Alternative

There are few direct economic impacts associated with the No-Build Alternative. Secondary impacts
associated with increased traffic, delays, and reduced mobility compared to the Light Rail
Alternative could hamper economic vitality. Potentially available mitigation would increase bus
service more than is currently programmed by TriMet, alter growth patterns, or build new roadways.
Light Rail Alternative

For the 2003 LPA or any of the options where displacements are unavoidable, relocation assistance
will be available to assist displaced residences and businesses. If access to an existing business is
proposed to be removed and its relocated access would not be adequate and safe, the use is assumed
to be a displacement. Mitigation for displacements is described in the Displacements and
Acquisitions Results Report.
The loss of parking can also have adverse economic impacts on businesses. Where existing parking
spaces cannot be replaced and parking demand could be expected to exceed the available parking
spaces that remain after development of the Portland-Milwaukie Light Rail Project, replacement
parking or other measures may need to be provided. For further detail, see Chapter 4, Transportation.
Existing off-street parking lots could be configured to provide additional spaces and structured park
and ride lots might replace some lost parking spaces.
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3.3 COMMUNITY IMPACT ASSESSMENT
The community impact assessment evaluates the potential effects of the light rail alternative on
neighborhoods and communities in the Portland-Milwaukie corridor. The analysis includes effects
on minority and low-income populations, in accordance with Executive Order 12898, Federal
Actions to Address Environmental Justice in Minority Populations and Low-Income Populations.
Additional information and detail is available in the Community Impact Assessment Results Report
(Metro, April 2008).
3.3.1 Affected Environment
The proposed alignment options of the Portland-Milwaukie Light Rail Project pass through 11
neighborhoods. This section provides a summary of the each neighborhood’s character and
community facilities. The locations and boundaries of each neighborhood are shown in Figure 3.3-1.
3.3.1.1 County, Regional and Neighborhood Socioeconomic Data

Data from the 2000 U.S. Census show that the four-county region has been growing by up to 25
percent each decade since the 1970s. Generally, employment grew more quickly than population,
particularly through the mid-1990s. Population and employment growth rates can vary considerably
in shorter periods due to the fluctuations in the economy, but overall growth rates for the region are
expected to be similar to historic trends and exceed the national average. Table 3.3-1 shows data by
decade through 2005.
Table 3.3-1
Historical Growth in Population and Employment within the Four-County
Portland-Vancouver Standard Metropolitan Statistical Area1
Year

Population2

% Change from
Previous

Employment3

% Change from
Previous

1975

1,106,800

1985

1,289,200

16%

562,000

441,500
27%

1995

1,623,500

26%

809,900

44%

2005

1,946,000

20%

941,600

16%

Source: Metro Data Resource Center, November 2007
1
2
3

Clackamas, Multnomah, and Washington Counties in Oregon and Clark County in Washington.
Source: U.S. Census
Source: Bureau of Labor Statistics

Section 3.2, Land Use and Economy, discusses population and employment forecasts at the city,
county, and localized county level. Metro’s transportation model includes population and job growth
forecasts allocated to a localized scale, which helps identify likely changes to neighborhoods with or
without the light rail project. In Section 3.2, Table 3.2-1 shows how many new households and jobs
are expected to be created between 2005 and 2030 within one-half mile of each station area.
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Generalized socioeconomic information for the neighborhoods covering the Portland-Milwaukie
Light Rail Project area is provided in Table 3.3-2 and illustrated in Figures 3.3-2 and 3.3-3. The
socioeconomic characteristics of the block groups have been compared to data for the entire TriCounty area (Clackamas, Multnomah and Washington Counties) and significant differences from
regional characteristics are noted in the discussion. Poverty statistics for each neighborhood refer to
the percentage of households with incomes below the federally-defined poverty level. Poverty data
are based on data from the U.S. Census 2000. Employment data were collected by the State of
Oregon Employment Department in 2000.
Table 3.3-2
Summary of Socioeconomic Data by Neighborhood

Neighborhood

%
1
Households Population Employment Minority

%
2
Hispanic

%
3
Poverty

%
4
Elderly

%
5
Renters

Median
Home
6
Value

Portland
Downtown

6,488

10,225

106,639

23.7%

4.5%

32.1%

15.3%

91.9%

0

0

0

0

0

0

0

0

N/A

Hosford-Abernethy

3436

7,229

9,111

15.4%

3.8%

12.9%

8.8%

51.4%

$359,000

Brooklyn

1,690

3,595

9,282

14.8%

5.7%

11.9%

5.5%

63.2%

$330,000

Sellwood-Moreland

5211

10617

3951

9.5%

3.0%

10.8%

13.1%

47.2%

$330,000

Eastmoreland

1,642

5,044

1,763

7.2%

2.6%

5.6%

11.5%

10.8%

$330,000

1,861

4,455

1,860

8.1%

3.8%

13.9%

12.9%

40.6%

$240,150

7

1.3%

78.3%

$240,150
$240,150

South Waterfront

7

$469,000

Milwaukie
Ardenwald
McLoughlin
Industrial

23

158

2,859

13.3%

3.2%

N/A

1,089

1,941

2,720

9.8%

5.8%

5.7%

16.9%

77.0%

417

873

51

13.3%

3.1%

4.6%

7.6%

68.8%

$257,000

8

9,466

22,814

9,428

8.7%

6.3%

6.1%

17.9%

33.7%

$257,000

8

Tri-County Area

569,461

1,444,219

1,014,401

17.1%

8.0%

8.7%

10.4%

27.1%

N/A

Clackamas County

128,201

338391

180635

8.7%

4.9%

6.1%

11.1%

28.9%

$329,000

Multnomah County

272,098

660,486

555,161

20.8%

7.5%

11.4%

11.1%

43.1%

$287,000

Historic Milwaukie
Island Station
Clackamas County
Oak Lodge

Source: Social and Neighborhood Impacts Results Report (Metro, November 2002)
1
2
3
4
5
6

7

8

Minority- Percentage of residents whose race is not white alone.
Hispanic- Percentage of residents of Hispanic or Latino origin.
Poverty Percentage of households with incomes below the federally specified poverty level.
Elderly- Percentage of residents who are age 65 or older (elderly).
Renter- Percentage of occupied housing units occupied by renters.
Median Home Price- Real estate values provided by the Portland Office of Neighborhood Involvement. Values were derived from a 2006 market report
provided by the Realtors Multiple Listings Service, which organizes its data by ZIP code. Because ZIP codes often extend across neighborhood
boundaries, and some neighborhoods contain more than one ZIP code, only data from the predominant ZIP code or codes were used. The real estate
information presented reflects statistics for the entire ZIP code to which each respective neighborhood belongs and therefore should be treated as
guidelines only.
The South Waterfront district is part of the block group that covers downtown Portland. However, the district is covered by a census block that in 2000 did
not have any residents. Therefore, while in the next census data would be applicable to this area, there are no socioeconomic characteristics for the
area from the 2000 Census.
Median home prices were derived from Zillow.com, a real estate website that provides data from recent home sales. These 2006-07 prices were for houses
in the ZIP code for 97222, which includes Milwaukie and parts of Clackamas County, including Oak Lodge.
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The analysis of socioeconomic characteristics includes census block groups where there are higher
numbers of people who speak little or no English, or block groups where people are considered to be
“linguistically isolated” by their unfamiliarity with English (Table 3.3-3). A linguistically isolated
household is one in which no member 14 years old and over speaks only English or speaks a nonEnglish language and speaks English very well. In other words, all members of the household 14
years old and older have at least some difficulty with English. There are two block groups, one in the
Brooklyn neighborhood and one in the Oak Lodge neighborhood, where the percentage of people
who speak little or no English exceeded the percentage for the counties.
To update census data after 2000, the U.S. Census Bureau’s American Community Survey (ACS)
were also used. The 2005 ACS data on race for the Tri-County area indicated little change in the
ratio of minorities for each county: Clackamas County, nine percent; Multnomah County, 20
percent; Washington County, 20 percent, for an areawide average of 16.3 percent. The 2005 ACS
data on poverty showed increased poverty rates for the three counties since 2000: Clackamas, 9.1
percent; Multnomah, 17.4 percent; and Washington, 10.3 percent, for an areawide average of 12.3
percent.
Table 3.3-3
Percentages of Homes with Limited English-Speaking Ability (2000)
Persons Able to Speak
English “not well” or “not
at all”
Census
Identification
Multnomah County

Total
Population
618,617

Downtown and South Waterfront
Hosford-Abernethy

Number of
Persons
29,981

% of Total
Population
5%

BG 1, CT 57

2,413

25

1%

BG 1, CT 11.02

1,314

11

1%

Hosford-Abernethy

BG 3, CT 10

424

12

3%

Brooklyn

BG 2, CT 10

1,142

58

5%

Brooklyn

BG 6, CT 10

Brooklyn

BG 3, CT 3.01

766

61

8%

2,463

114

5%

Brooklyn and Eastmoreland

BG 2, CT 3.01

1,159

19

2%

Eastmoreland and Ardenwald

BG 4, CT 3.02

1,197

0

0%

Eastmoreland

BG 6, CT 3.02

1,244

8

1%

Sellwood-Moreland

BG 1, CT 2

867

0

0%

Sellwood-Moreland

BG 2, CT 2

1,750

10

1%

Sellwood-Moreland

BG 3, CT 2

1,279

27

2%

316,516

6,771

2%

Clackamas County
Ardenwald

BG 1, CT 209

875

0

0%

Ardenwald, Milwaukie Industrial, and Historic Milwaukie

BG 2, CT 209

1,268

21

2%

Milwaukie Industrial and Historic Milwaukie

BG 1, CT 208

1,400

17

1%

Milwaukie Industrial and Historic Milwaukie

BG 3, CT 208

1,467

8

1%

Island Station

BG 1, CT 212

2,322

9

0%

Oak Lodge

BG 2, CT 212

1,328

117

9%

Oak Lodge

BG 3, CT 214

913

24

3%

Source: U.S. Census Bureau, 2005 American Community Survey. Table B16002.
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3.3.2 Environmental Consequences
This section summarizes how the Portland-Milwaukie Light Rail Project could affect neighborhood
cohesion or character by impacts such as changing access and local circulation, creating noise and
vibration, displacing residences or businesses, creating high visual impacts, or changing the
availability of public services. These impacts are considered in terms of their overall potential to
affect neighborhood livability, as well as to affect minority and low-income communities. Detailed
analysis of these individual impacts can be found in related sections of the SDEIS on traffic, noise
and vibration, visual, displacements, and safety and security impacts.
3.3.2.1 Long-Term Impacts
No-Build Alternative

The No-Build Alternative would not displace any residents or businesses or create any major capital
improvements and would have minimal impacts to neighborhood cohesion and livability.
The No-Build Alternative also would not enhance livability by improving transit service and transit
capacity to neighborhoods compared to the Light Rail Alternative. Bus transit travel times between
Milwaukie and downtown Portland would be one to four minutes slower than light rail travel and by
as much as 33 minutes slower for travelers to the South Waterfront. There would also be more
congestion on SE McLoughlin Boulevard without light rail in the corridor.
Light Rail Alternative and Options
2003 Locally Preferred Alternative
Downtown Portland

The 2003 LPA has limited displacements from downtown Portland to the South Waterfront. At
RiverPlace, visual impacts or noise and vibration impacts would affect nearby residences, but overall
character, livability, and cohesion of downtown would not be adversely affected. While there is a
relatively higher representation of minority and low-income populations in downtown Portland
compared to Multnomah County, the project would enhance transit access to residential and
employment centers. This effect is particularly important given that 12 percent of downtown
Portland residents take public transit to work. Another group that would benefit would be the elderly
who may have more limited alternatives to driving. No known publicly owned affordable housing
units would be affected. With light rail, which would connect to the existing streetcar, would
improve connectivity in and between neighborhoods.
Hosford-Abernethy

The 2003 LPA would improve access for Hosford-Abernethy households, with the light rail system
directly serving regional entertainment, employment, education, and public services facilities. The
Light Rail Alternative would improve access to the area by adding a light rail station with
connections to the new bridge that also accommodates streetcar, bus, and a connecting trail.
Business displacements could temporarily affect existing jobs and future job opportunities in the
area, but this is expected to be offset by overall projected growth in jobs, improved access to other
employment centers, and the creation of jobs that would occur with light rail construction. A large
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warehouse building that includes several businesses, including a wholesale food enterprise serving
Asian restaurants and markets, would be displaced. South of the Clinton Street Station, reconstructed
pedestrian walkways and a bridge would be installed over the freight and light rail lines.
Brooklyn

As with the other neighborhoods listed above, higher capacity and faster access to downtown and the
region via light rail could enhance livability in the Brooklyn neighborhood, with a light rail station
directly serving the community.
Driveways and several side-streets along SE 17th Avenue would be restricted to right-in/right-out
only in this neighborhood. This would create out-of-direction travel of up to five blocks. The loss of
parking along SE 17th Avenue could also create an undersupply of parking, which could cause some
overflow into the residential neighborhood. Removing employment uses along the west side of
SE 17th Avenue would remove that buffer between residential uses to the west and street and light
rail traffic. Several smaller-scale employment uses on the west side of SE 17th Avenue would be
displaced. These effects would not be likely to change the overall character and function of the
neighborhood.
Sellwood-Moreland and Eastmoreland

The 2003 LPA would have little impact on neighborhood cohesion and livability because overall
impacts on these neighborhoods are low, with the light rail project within an existing transportation
corridor. Light rail would provide improved transit times and service levels for residents in these
established neighborhoods.
Ardenwald

While the poverty rate for the neighborhood is higher than in Clackamas County and the region, as is
the rate of elderly, both groups could expect to benefit from the project’s enhanced transit service to
regional destinations. Only a small part of this neighborhood is near the Tacoma Station and Park
and Ride, but the station would be accessible via SE Tacoma Street.
New traffic attracted to SE Tenino and Tacoma Streets could increase congestion for this
neighborhood’s main access point from SE McLoughlin Boulevard. The Tacoma Station and Park
and Ride would introduce a new large structure but would be below the residential neighborhood in
an area that is dominated by industrial and transportation uses.
McLoughlin Industrial District

Also known as the Milwaukie Industrial Area, this is an industrial neighborhood that had previously
expressed concerns about light rail impacts to freight movement and parking. However, the 2003
LPA includes two stations that would serve this area, providing benefits to employees and others
destined for the area, as well as users of the Springwater Corridor, a multi-use trail. The 2003 LPA
now includes off-street parking to replace the on-street parking that would be removed. While access
for trucks would be maintained, delays of more than two minutes could result due to truck route
modifications, delays at intersections for light rail trains, and increased queuing at intersections and
several side streets.
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Historic Milwaukie

The Light Rail Alternative would improve regional access and mobility for area residents and
businesses, as well as for the general population of Milwaukie by providing stations directly serving
the downtown area and its public facilities, including city hall and the high school. Travel time
savings to destinations such as downtown Portland would be substantial compared to bus transit
under the No-Build Alternative and would be competitive to automobile trips.
The 2003 LPA would have little impact on overall neighborhood cohesion because there would be
few changes to circulation or access to services in downtown Milwaukie. There would be an increase
in delays at cross-street intersections with the light rail line than is currently the case with the freight
rail lines.
The park and ride proposed at SE Lake Road would create queues blocking adjacent intersections at
SE Monroe Street and SE Main Street, but this queuing would also occur under the No-Build
Alternative. While light rail’s frequent service would stop traffic on the east-west streets to
downtown, traffic analysis shows that traffic would still operate at acceptable levels.
While the community has identified concerns about the compatibility of light rail with nearby uses
such as Portland Waldorf School, Milwaukie High School, or St. John the Baptist Church and
School, the environmental analysis has not identified impacts that would appreciably degrade access
or other conditions at these facilities. Any noise or vibration impacts that exceed FTA criteria would
be mitigated. Crossings of light rail would be designed to incorporate both active and passive
measures to prevent conflicts between trains and pedestrians or vehicles. The project has also
convened a community-based group to review safety and security concerns, with recommendations
that are included in Section 3.16, Safety and Security.
Willamette River Crossing Options

Impacts on the Portland downtown neighborhood would be similar to those for the 2003 LPA,
except for a cluster of multi-family residences at RiverPlace, which would experience noise,
vibration and visual impacts due to an overcrossing and light rail structure near the residential
complex. The Willamette River crossing options all have alignments that avoid these impacts on the
residential properties. They would place the light rail line and a South Waterfront station in an area
yet to be developed. Otherwise, there would be little difference in the effects of the options
compared to the 2003 LPA for the downtown Portland neighborhood to the South Watefront.
Although the number of displacements would differ among the Willamette River crossing options
and would be more than the 2003 LPA, the displacements are unlikely to affect the largely industrial
character of the neighborhood, and nearby residential areas would experience little change. The
Meade-Caruthers and Porter-Caruthers options would displace a river cruise operator, but other
major regional institutions such as OMSI and the Portland Opera would have improved access, as
would employees and patrons of area businesses.
Bus/No Bus Options and Bridge Type and Elevation Options

There would be some minor differences in neighborhood cohesion and livability between the bus/no
bus options and the 2003 LPA. The bus/no bus options would still provide access and travel time
benefits to residents, with existing development near RiverPlace more directly served by the 2003
LPA and future developments by the other options.
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Aside from differences in visual effects (see Section 3.4), the elevation and bridge type options
would have the same effects as the 2003 LPA.
2003 LPA Extension to Park
Downtown Milwaukie

The 2003 LPA to Park provides for one station at SE Washington Street rather than two (Harrison
and Lake Stations) in downtown Milwaukie. Overall neighborhood effects would be similar to the
2003 LPA, but the 2003 LPA to Park would avoid the congestion effects of the Lake Street Station
and Park and Ride.
Island Station and Unincorporated Clackamas County (Oak Lodge)

The 2003 LPA to Park would extend light rail to directly serve these neighborhoods with two
stations improving travel times and mobility for residents. There, alignment would be along
SE McLoughlin Boulevard at the edge of the neighborhoods and typically below grade. There are
two options for crossing SE McLoughlin Boulevard, with an at-grade option potentially creating
longer queues on the arterial, but the elevated option and station would have higher visual impacts.
Closure of auto access between SE Sparrow Street and SE McLoughlin Boulevard would result in
safer access from the neighborhood to SE McLoughlin Boulevard but could cause out of direction
travel. The Bluebird Station would displace a small area of commercial properties but could also
increase the accessibility and attractiveness of future uses. The Park Avenue Station and Park and
Ride would displace restaurants and auto-related commercial businesses in commercial strips along
SE McLoughlin Boulevard. There are vibration impacts for several residences immediately west of
the light rail alignment but they would be mitigated.
Tillamook Branch Line Alignment (Tacoma Street Station to SE Park Avenue)
Ardenwald

The effects would generally be the same as under the 2003 LPA to Park, but the alignment would
instead follow an existing railroad. There are some residences immediately adjacent to the existing
railroad line at the ends of SE Roswell, SE Boyd, and SE Malcolm Streets. The line has an elevated
structure that would be visible to some of the homes, but the alignment remains within a separate
area dominated by transportation and industrial uses.
McLoughlin Industrial District

By following an existing railroad right-of-way, the Tillamook Branch Line alignment would avoid
traffic and circulation impacts in the existing industrial area, although the option would cause the
loss of access to loading bays on the Tillamook Branch Line by the industrial users in the Unisource
industrial development.
Historic Milwaukie

The Tillamook Branch Line alignment would have a station at SE Monroe Street rather than on
SE Harrison Street, but overall effects and benefits would be similar to the 2003 LPA.
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Island Station and Unincorporated Clackamas County/Oak Lodge

The effects of the Tillamook Branch Line alignment on the Island Station neighborhood would be
similar to the 2003 LPA to Park except there would be no Bluebird Station. This would offer
somewhat lower access benefits for nearby residents, but the SE Lake Road and SE Park Avenue
stations would still provide access to the light rail system.
Maintenance Base

TriMet’s existing Ruby Junction Operations Facility in the Rockwood neighborhood of Gresham
would be expanded to support the Portland-Milwaukie Light Rail Project and other expansions on
the system. There are a number of small single-family homes nearby that are surrounded by a mix of
undeveloped tracts and industrial two-story box buildings with parking lots. The area around these
homes and businesses is largely industrial and includes an active gravel pit to the south. The existing
maintenance facility has the industrial character of a rail yard and is not landscaped.
3.3.2.2 Short-Term Impacts (Construction)
No-Build Alternative

The No-Build Alternative would not create short-term impacts due to construction, except for the
separate projects assumed as part of the No-Build Alternative.
Light Rail Alternative

Temporary construction-related or short-term impacts on neighborhoods under the 2003 LPA and
design options could result from increased traffic congestion, truck traffic, noise, vibration, and dust.
More detailed descriptions of specific types of environmental impacts are discussed in Chapters 3
and 4.
3.3.2.3 Indirect and Cumulative Impacts
No-Build Alternative

The lower capacity of a bus system to accommodate growth could cause an indirect increase in
congestion compared to the Light Rail Alternative. There would be no benefits from reduced travel
time and improved service levels for people along the corridor. To the extent that congestion is
forecast to be greater under the No-Build Alternative than the Light Rail Alternative, secondary
effects of congestion-related delays could affect livability on residential streets near the major
transportation corridors. The beneficial impacts of improved regional access that would come from
high-speed, more reliable, and higher-capacity transit would not occur.
The No-Build Alternative would not add to past or future impacts from displacements, noise,
vibration, and changes to the visual environment.
Light Rail Alternative

Many of the impacts on neighborhood cohesion and livability are by their nature secondary rather
than direct. Secondary impacts not discussed above include the potential for beneficial
redevelopment of vacant and underdeveloped land around station areas. Investment in station areas
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could enhance the surrounding areas by adding services and value to the neighborhood. Where lots
are vacant or underdeveloped, property owners may find that property values increase. While this
could be a net benefit to property values, property owners on low incomes in adjacent neighborhoods
may find it difficult to keep up with rising property taxes. In addition, if property owners decide to
sell or redevelop, existing tenants may be displaced and may need to move from the area to find
accommodations with similar affordability. Another potential negative secondary effect could be
changed circulation and on-street parking if park and ride and transit stations cannot accommodate
all of the demand. For the 2003 LPA and all options, construction activities and business
displacements could affect the success of those businesses left behind. Those potential impacts are
discussed in more detail in the Land Use and Economy Results Report.
The Portland-Milwaukie Light Rail Project would be a major development in the corridor, which
features established neighborhoods; the South Waterfront is the only large area of new development.
Few other projects of a similar magnitude have occurred in these areas, and no others are currently
planned. Therefore, the cumulative impacts of this project along with other actions are minimal
compared to the direct displacement and construction impacts. However, on a more localized level,
neighborhoods are subject to change over time as market conditions change, businesses and
residences move in or out, and as individual developments occur. These conditions could transform
neighborhoods, but such changes would likely occur with or without the project, although the
presence of light rail stations and improved access and activity could accelerate these changes.
3.3.3 Potential Mitigation Measures
This section describes potential short- and long-term mitigation measures. In addition to those
measures introduced below, other mitigation measures relevant to communities are listed in other
sections of this report (e.g., land use and economics, displacements and acquisitions, etc.)
3.3.3.1 Short-Term Mitigation

Mitigation for impacts from construction on land uses in neighborhoods is discussed in Section 3.2,
Land Use and Economy. In general, mitigation would consist of TriMet’s public information and
coordination efforts that would focus on affected businesses, institutions and residents and on
measures to help minimize impacts and address ongoing concerns. Mitigation for other short-term
impacts is also identified by topic in each of the other results reports, and their combined effect
would not result in community impacts requiring additional mitigation.
3.3.3.2 Long-Term Mitigation

After mitigation identified in other environmental topic areas (such as noise and vibration,
transportation, and displacements/acquisitions), the light rail alternative would not have long-term
impacts on neighborhood character, socioeconomic characteristics; no additional mitigation for
neighborhood impacts is proposed.
3.3.4 Environmental Justice Compliance
This section describes the Portland-Milwaukie Light Rail Project’s compliance with Executive Order
12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations. The principles of Environmental Justice (EJ) are to:
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x

Ensure the full and fair participation by all potentially affected communities in the transportation
decision-making process.

x

Avoid, mitigate, or minimize disproportionately high and adverse human health and
environmental impacts, including social and economic impacts, on minority and low-income
populations.

x

Prevent the denial, reduction, or significant delay in the receipt of benefits by minority and lowincome populations.

Guidance on determining impacts states that a low proportion of minority or low-income population
in an area does not eliminate the possibility of disproportionately high and adverse effects of a
proposed action. EJ determinations are made based on effects, not population size. It is important to
consider the comparative impact of an action among different population groups. The threshold of
disproportionately high and adverse impacts requires impacts to be greater in magnitude or
appreciably more severe for a low-income or minority community than those suffered by non-lowincome or non-minority populations/communities.
The Portland-Milwaukie Light Rail Project’s public involvement and decision-making processes are
designed to ensure “full and fair participation by all potentially affected communities.” Early in the
project, staff evaluated 2000 U.S. Census data and reviewed past documentation of the project area
to identify concentrations of low-income, Hispanic, or minority residents. No significant
concentrations of these groups were identified. However, some limited low-income, Hispanic or
minority pockets were identified, so areas with potential concentrations of these groups were
targeted for door-to-door canvassing and offered project briefings. More detailed descriptions of
public involvement effort for the project can be found in Chapter 6.
Potential minority and Hispanic populations or communities for this project were identified by
comparing the U.S. Census 2000 minority or Hispanic proportion of the population of each census
block group with the minority or Hispanic proportion of the population for all census tracts within
the Metro Urban Growth Boundary (UGB). Similarly, potential low-income populations or
communities were identified by comparing the U.S. Census 2000 proportion of households below
poverty level of each census block group with the proportion of households below the poverty level
within the UGB.
In addition, the same U.S. Census 2000 data were used to estimate the probable number of minority,
Hispanic, and low-income displacements and the characteristics of potential rider populations
receiving improved transit service.
In addition to census geographies, the analysis for the Portland-Milwaukie Light Rail Project looked
at 2005 ACS data for changes in overall trends of population growth, poverty, and minority status at
the county level. The ACS data were generally consistent with earlier U.S. Census 2000 data but, as
sample data, it has a wider margin of error.
Findings

According to the U.S. Census 2000, 18.7 percent of residents within the Metro UGB were members
of a minority group compared to 17.1 percent within the Tri-County area and 10.5 percent in the
Portland-Milwaukie Light Rail Project corridor (represented by block groups adjacent to the LRT
Alignment) as shown in Table 3.3-4. Residents of Hispanic origin comprise 8.3 percent of the
population within the Metro UGB population, 8.0 percent in the Tri-County area, and 4.3 percent in
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the census block groups of the Portland-Milwaukie Light Rail Project corridor. A higher proportion
of households within the Portland-Milwaukie Light Rail Project corridor block groups (10.0 percent)
had incomes below the federally defined poverty level1 in 1999 than the proportion in either the
Metro UGB (9.4 percent) or the Tri-County area (8.7 percent).
Table 3.3-4
Comparison of EJ Population Ratios
Area

Population

Portland-Milwaukie Project Corridor
Census Block Groups (2000)

% Minority

% Hispanic

% Poverty

23,404

10.6%

4.3%

10.0%

Metro UGB (2000)

1,190,993

18.7%

8.3%

9.4%

Tri-County area

1,444,219

17.1%

8.0%

8.7%

Source: Metro, U.S. Census 2000,
Note: Percent minority and percent Hispanic refer to proportion of populations, whereas percent poverty indicates the proportion of households below the
poverty level.

Downtown Portland was the only neighborhood with a higher proportion of minority residents than
average for the Metro UGB. None had a higher concentration of Hispanic residents than the average
for the Metro UGB. Downtown Portland, Brooklyn, Hosford-Abernethy, Sellwood-Moreland, and
Ardenwald had higher proportions of low-income residents than the Metro UGB average.
Neighborhood Impacts and Benefits

The one to two residential displacements expected to result from any of the alternatives or options in
the corridor would occur in areas that have relatively low levels of minority, Hispanic, or lowincome populations. This is a very low level of impact overall, considering the length of new light
rail corridor and the fact that displacements would be mitigated by relocation assistance. Therefore,
no disproportionate impacts are anticipated for the project.
Sections 3.1 and 3.2 discuss the number of displaced businesses and other buildings by the PortlandMilwaukie Light Rail Project. Determination of minority or Hispanic business ownership is not
easily quantified or estimated, but there is no evidence to suggest that a concentration of minority or
Hispanic businesses are located in any given area of the corridor, including station locations. The
affected properties and resulting displacements are also distributed throughout the corridor, with
only one area (SE 17th Avenue) affecting multiple properties. Compared to other linear projects,
including highways or other major public works facilities, this represents a low number of property
and business impacts.
The Community Impacts Assessment Results Report evaluates the environmental effects that could
result in cohesion and livability impacts by neighborhood. None of the neighborhoods, including the
few with minority or low-income populations greater than the regional average, were found to have
adverse effects that would appreciably affect their character or function.

1

The census compares household income to federal standards based on household size and composition in developing
statistics to describe poverty rates by census tract (U.S. Census Bureau: 2000, Summary File 3 Technical
Documentation).
3-46

Portland-Milwaukie Light Rail Project SDEIS

May 2008

An analysis of probable racial, ethnic origin, and income characteristics of individuals living within
a quarter-mile radius of stations was performed for the South Corridor light rail alternatives in 2002
to identify the characteristics of potential riders. Because this information was based on the U.S.
Census 2000, the latest available detailed information on socioeconomic characteristics by area, it
remains a good indication of the likely benefits anticipated for the project. These characteristics of
potential riders were evaluated to determine who would benefit from each of the alternatives.
Although transit riders could live anywhere, those residing within one-quarter mile of stations are
commonly considered to receive improved access to transit services. In 2002, this distance was
thought to be no more than one-quarter mile; however, recent research indicates that one-half mile
more accurately reflects travel behavior. This document generally uses one-half mile as the area that
will capture walking trips to proposed LRT stations, but presents one-quarter mile data below for an
assessment of the balance of overall impacts and benefits.
The Light Rail Alternative, as represented by the 2003 LPA and any of the options, would provide a
direct transit benefit to low-income populations (see Table 3.3-5). The proportion of low-income
households within one-quarter mile of a station area for each of these alternatives is slightly higher
than the average within the Metro UGB, likely because the project uses rights-of-way along several
major existing transportation facilities that are commonly lower value properties, including the
UPRR. While each of these alternatives would serve many minority and Hispanic people, none of
the alternatives under consideration would provide a direct transit benefit to areas with a higher
concentration of minority or Hispanic residents than the average concentration within the Metro
UGB.
Table 3.3-5
Characteristics of Potential Rider Populations by Alternative
Alternative
2003 LPA (2000 population
within 0.25-Mile of Stations)
Metro UGB

Population

Probable Percent
Minority

Probable Percent
Hispanic

Probable Percent
Low-Income

13,959

10.6%

5.8%

9.6%

1,190,993

18.7%

8.3%

9.4%

Sources: Metro, U.S. Census 2000, and E.D. Hovee & Company.
Note: In order to determine the exact proportion of minority, Hispanic, or persons below poverty level a survey of all residents within the station areas would
be necessary. In lieu of a survey, an estimate of the probable proportion of residents within a quarter-mile radius of alternative stations has been made.
This has been done by taking a weighted average of representation of these groups within the census block groups that intersect the quarter mile
radius, applying it to the estimated population within the radius, summing results for stations by alternative, and dividing it by total population within
alternative station radii.

Expansion of the Ruby Junction maintenance base in Gresham is a required part of the Light Rail
Alternative for which there is no alternative. Initial observations indicate that expansion of Ruby
Junction could result in a disproportionate impact to low-income or minority populations. Census
data for that specific area (covering 2,256 people) shows the area to be 40 percent minority and have
35 percent below the poverty line.
Conclusion

In evaluating if the Portland-Milwaukie Light Rail Project would result in high and adverse
environmental or health impacts being borne disproportionately by low-income, minority, and
Hispanic populations, guidelines indicate that offsetting benefits, mitigation and enhancement
measures, design, comparative impacts, and the number of similar existing system elements in
non-minority and non-low-income areas may be taken into account. The Light Rail Alternative
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would provide the offsetting benefit of direct transit service to those station areas within
neighborhoods containing concentrations of minority and low-income households that exceed the
average concentration of low-income households in the corridor. These benefits would also relate to
improved access to places of employment, education, and social services located throughout the
region through improved connections to downtown and to other lines to the regional light rail
system.
Adverse impacts such as unmitigated noise impacts, traffic impacts, visual impacts, and
displacements do not fall disproportionately on minority or Hispanic populations because most of
the affected neighborhoods have ratios of minorities below those of Multnomah County, the Metro
UGB, and/or the Tri-County area. Three of 11 neighborhoods have ratios higher than the Multnomah
County level but still lower than the Tri-County area. Only the downtown Portland neighborhood is
higher than the Multnomah County, Metro UGB, and Tri-County levels. All but one neighborhood
(Historic Milwaukie) have lower ratios of Hispanic populations than all three larger areas.
Adverse impacts such as unmitigated noise impacts, traffic impacts, visual impacts, and
displacements do not fall disproportionately on low-income communities. The LRT alignment would
affect three of 11 neighborhoods having slightly higher ratios of low-income populations than
Multnomah County. The downtown Portland neighborhood has a noticeably higher proportion of
low-income people than any of the three larger areas. Some of these people are likely to be students
at Portland State University. The area of downtown Portland near the alignment does not appear to
contain low-income housing or areas and the project would provide offsetting benefits.
The exception to these conclusions is at the Ruby Junction maintenance base where there could be
disproportional impacts to low-income and minority persons, although the number of affected parties
remains low compared to the total population in Gresham. In addition, with compensation and
relocation assistance, impacts are expected to remain low.
Therefore, according to the definition established in Executive Order 12898, the Light Rail
Alternative would not result in disproportionately high and adverse human health, environmental,
social and/or economic impacts to minority, Hispanic or low-income populations.
Mitigation and Enhancements

Potential impact-specific mitigation measures for the alternatives and design options are reviewed in
Chapters 3 and 4 of this SDEIS and discussed in detail in other environmental topics that would be
likely to affect minority or low-income residents. Detailed analyses are included in the Displacement
and Acquisitions, Community Impacts Assessment, Visual and Aesthetics Resources Impacts, Noise
and Vibration Impacts, and the Traffic Impacts Results Reports. A Safety and Security impacts
analysis is also provided in this SDEIS.
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3.4 VISUAL QUALITY AND AESTHETICS
3.4.1 Introduction
The visual quality and aesthetics analysis considers potential changes to the quality of the visual
environment, including regional landscape patterns and local visual resources. For more details, see
the Visual and Aesthetic Resources Results Report (Metro, April 2008).
This analysis describes:
x

Visual character and patterns in the corridor

x

Dominant and recognized visual features, including those identified through adopted
Neighborhood Plans and previous planning efforts as important neighborhood features, or
formally designated in local or state planning documents

x

Neighborhoods within the corridor, including a discussion of the general types of viewers, their
exposure, and sensitivity

x

Changes to visual conditions as a result of the construction and operation of the project

3.4.2 Affected Environment
3.4.2.1 Introduction

The Portland-Milwaukie Light Rail Project lies in the urbanized northern portion of the Willamette
River Valley. The Cascade Mountains and Mt. Hood provide a distant backdrop in the east; the
Tualatin Mountains, also known as the West Hills, frame the western edge of the viewshed. The
Portland region encompasses towns and suburbs that surround its largest city. Urban development of
the region began in the mid-1800s, with the first major overland immigration to Oregon City. Inner
southeast neighborhoods developed steadily between the turn of the century and 1930. This early
development was closely related to the dense network of streetcars and interurban rail. New
thoroughfares, including SE McLoughlin Boulevard, Highway 26, and Highway 224, were created
to serve the expanding eastside urban and suburban areas.
Suburban development moved east in the 1920s and escalated after World War II. Older
neighborhoods in Milwaukie share the same streetcar-oriented history and housing stock as many
inner neighborhoods in Portland, but overall development patterns outside of downtown Milwaukie
also reflect auto-oriented retail or industrial corridors. Today, the project area is mostly urbanized.
Many inner eastside Portland neighborhoods have changed as a result of reinvestment, while
suburban development is rapidly filling in the less dense southeastern portion of the project area.
Regional and local plans have identified centers for focused growth and development.
The visual resources identified in this analysis are focused on major public views, as well as
dominant and recognized visual features (based on accepted practice in the field of visual analysis).
Locations with notable views have also been identified informally by neighborhood groups through
earlier phases of the project, including the 1998ȱSouth/NorthȱDEIS and 2002 South Corridor SDEIS.
The analysis also considers neighborhood features or views identified in local plans or ordinances.
Figure 3.4-1 shows a map of the corridor and its visual analysis units. Appendix D provides the
simulations with before and after views and a mapping of the view locations.
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3.4.2.2 Visual Analysis Units
Downtown Portland Visual Analysis Unit

The Downtown Portland Visual Analysis Unit (see Figure 3.4-1) extends from SW Fifth Avenue and
SW Lincoln Street to the Willamette River, and includes portions of the South Waterfront district. It
is an urban environment with medium- to large-scale buildings and a small-grid, perpendicular street
system. Southeast of downtown, the land slopes toward the river and there are major transportation
facilities such as Interstate 5 (I-5), Interstate 405 (I-405), and SW Naito Parkway. Between SW
Naito Parkway and the Willamette River, the area includes new developments of the RiverPlace and
South Waterfront areas, although the current character also features large undeveloped sites and an
irregular, street system.
Major visual features in the downtown include the skyline of downtown Portland, views of the
Willamette River, and downtown bridges. The City of Portland Central City Plan District notes a
formalized minor viewpoint in the South Waterfront district approximately midway between the
Marquam Bridge and the Ross Island Bridge in alignment with the City of Portland’s proposed
network. The City’s Scenic Views, Sites, and Drives Inventory formally identifies two view corridors
in the Central City: SW Lincoln Street between SW 1st and SW 4th Avenues and SW 1st Avenue from
I-405 to Market Street. Throughout the unit, the West Hills form the western edge of the viewshed,
and Mt. Hood and the Cascades may be viewed in the eastern distance under fair skies.
Inner Eastside Portland Visual Analysis Unit

The Inner Eastside Portland Visual Analysis Unit was once the core of the city of East Portland and
is now a mix of working industrial areas and pre-war, streetcar-oriented urban neighborhoods. Some
of the most dominant visual features in this unit are the tall concrete structure of the Marquam
Bridge carrying I-5 over the river; the SE Martin Luther King Jr. Boulevard/SE Grand Avenue
(Highway 99E) couplet and viaduct; SE Powell Boulevard (Highway 26); and SE McLoughlin
Boulevard (Highway 99E). The Union Pacific Railroad (UPRR) line also crosses the unit.
Other recognized landmarks and views include vistas across the Willamette River, the contemporary
architecture of the Oregon Museum of Science and Industry (OMSI), views of the Marquam and
Ross Island Bridges, downtown Portland, the emerging South Waterfront skyline, Oregon Health
and Science University (OHSU), and the West Hills. This Visual Analysis Unit has one view
identified as significant in the City’s Scenic Views, Sites, and Drives Inventory and Scenic Resource
Protection Plan. This is the view of the city and the Marquam Bridge near OMSI.
SE McLoughlin Boulevard Visual Analysis Unit

SE McLoughlin Boulevard is a major feature of this portion of the corridor, and it marks the
boundaries between neighborhoods. North of SE Reedway Street, SE McLoughlin Boulevard is a
multi-lane highway, fronted with vacant land and auto-oriented development. The nearby
neighborhoods include single- and multi-family housing of mixed quality and age. South of
SE Reedway Street, the character of SE McLoughlin Boulevard changes dramatically to that of an
urban parkway, with large deciduous trees on either side. Nearby land uses include large parks and
golf courses and nearby established residential neighborhoods. The UPRR corridor continues to run
parallel to SE McLoughlin Boulevard and is wide enough to include trees and several wetlands.
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Johnson Creek flows through the project area just south of the SE Tacoma Street overpass, where the
creek crosses below SE McLoughlin Boulevard and the railroad. The Springwater Corridor Trail,
which parallels Johnson Creek, intersects the corridor. South of SE Tacoma Street, development on
is generally composed of a loose-knit pattern of rail-oriented industrial uses, with much of the area
featuring large-scale buildings. Formal landscaping is infrequent, and there are open areas for
parking and for truck maneuvering and storage. Established single-family neighborhoods sit on a
hill, overlooking the corridor.
Downtown Milwaukie Visual Analysis Unit

This unit comprises the Historic Milwaukie neighborhood district. Although not a historic district
listed in the National Register, the name reflects the traditional downtown neighborhood with an
affiliated community group, the Historic Milwaukie Neighborhood District Association. It extends
from approximately SE Railroad Avenue and Highway 224 west to the Willamette River and from
Kellogg Lake on the south to approximately Highway 224 to the north. Highway 224 ramps to the
north, providing a distinct visual boundary. To the west, the land slopes visibly down to the
Willamette River.
Milwaukie’s downtown area is a small town neighborhood, which possesses a distinct visual
character because of its commercial, office and civic blocks surrounded by old houses and
apartments on tree-lined, narrow streets. There are also newer developments of townhomes or other
multi-family housing and commercial uses. The strong physical connection between downtown and
the surrounding residential areas, the natural topography, and the presence of several dominant
community features such as City Hall, Scott Park, St. John the Baptist Catholic Church, the Portland
Waldorf School (formerly Milwaukie Junior High School), Milwaukie High School, and the Ledding
Library make the Historic Milwaukie neighborhood district the visual center of this community. The
vegetation and water features of Kellogg Lake and Robert Kronberg Park, with SE McLoughlin
Boulevard to the west, provide a visual and physical contrast from the established downtown.
Southwest Milwaukie Visual Analysis Unit

The Southwest Milwaukie unit is centered on SE McLoughlin Boulevard, a regional arterial road
that connects Clackamas County with Portland. To the north is a view of the Willamette River; to the
south the dominant land feature is a ridge, which slopes down toward the Willamette River on the
west. SE Oatfield Road, which runs west of SE McLoughlin Boulevard, closely follows the edge of
the ridge. As SE McLoughlin Boulevard runs south, it crosses Kellogg Creek and passes under the
trestle for the Tillamook Branch Line. The road continues south, passing areas lined with trees and
other vegetation, until it reaches an area of low-density commercial buildings set back from the
street with parking in front.
Gresham – Maintenance Base

The existing Ruby Junction maintenance base is located in Gresham. The surrounding area includes
a number of small single-family homes nearby surrounded by a mix of undeveloped tracts and
industrial two-story box buildings with parking lots. The existing maintenance facility has the
character of a rail yard and is not landscaped.
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3.4.3 Environmental Consequences
3.4.3.1 Long-Term Impacts

Impacts to the visual and aesthetic environment are described as changes to the existing conditions
that may be brought about by construction and operation of the light rail alternatives. These changes
may detract or enhance the visual environment. Each visual analysis unit within the corridor is
characterized by its visual character and spatial pattern, recognized views and other valued visual
features. Local plans and policies identify two significant view corridors in the project area: the view
from OMSI toward the Willamette River and a minor point in the South Waterfront district toward
the Willamette River. Other community-identified features and local policies were also used to help
establish ratings of viewer sensitivity. Actions that could change the character of these features from
their existing condition and affect viewers’ responses to them could become visual impacts. The
degree of these changes coupled with viewer sensitivity would define the severity of the visual
impact. In most cases, greater contrast and incompatibility with existing character and pattern, along
with higher levels of viewer sensitivity, would increase visual impact levels. The attributes of visual
features that usually determine degree of change include:
x

Topography - The visibility and scale of cut or fill relative to existing grades.

x

Vegetation - The degree of removal or replacement of existing vegetation and the relationship
between remaining vegetation and location of proposed project elements.

x

Water - The physical or visual removal of a water feature; the design or structural compatibility
of new elements over or adjacent to it.

x

Structures - Color, scale and type of project elements compared to the scale and type of existing
structures and to existing topography.

x

Visual pattern - An increase or decrease in the size of the existing development, or a change in
the arrangement and distribution of existing buildings, streets, land uses and other neighborhood
features.

x

Blocked or altered views - Changes to the character or extent of views, particularly for locations
with designated public views.

Because visual impacts rely on subjective criteria, this assessment focuses on those changes to the
visual environment that may be measured in terms of high, moderate or low degrees of change or
impact. As shown in Table 3.4-1, each level describes how much proposed project elements could
change existing visual resources. High, moderate, and low levels of visual change would be
characterized as follows (see Visual and Aesthetic Resources Results Report, Appendix B, Analysis
Methods for more detail).
For each of these changes, the accompanying consideration is the sensitivity of the viewer to these
changes. “Viewer sensitivity” is the preferences, values, and opinions of different groups of viewers.
This includes considerations of the length of time in which the project is seen, the distance of the
viewer from the project and the type of viewer (e.g., neighborhood resident or traveler on a
highway).
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Table 3.4-1
Characteristics of High, Moderate, and Low Levels of Visual Change
High Level of Visual Change
Elevated structure

Moderate Level of Visual Change
Minimum grade separation

Low Level of Visual Change1
At-grade/below-grade

Substantial property displacement

Low property displacement

Within existing ROW

Significant new parking

Minimum parking

No new parking

High view disruption

Moderate view disruption

Low view disruption

Visual connection to neighborhood

Inconsistent screening of
neighborhood

Screening of neighborhood

Blocks scenic feature

Disruption of visual feature

No change to visual feature

Removal of all vegetation

Removal of some vegetation

Maintains pattern of vegetation

Changes out of scale to street

Changes to scale of street

Maintains existing scale

1

Some changes associated with transportation projects, such as screening, landscaping, lighting, sound walls, pedestrian and bike improvements, etc., can
be a positive improvement compared to existing conditions.

No-Build Alternative

The No-Build Alternative would include transportation improvements in the Regional
Transportation Plan Financially Constrained network. The increased frequency of buses on
SE McLoughlin Boulevard would not be a significant change nor would it adversely affect sensitive
viewers. Other projects and additional development or redevelopment changes within the project
area would have an effect on existing visual resources but would likely tend to be more gradual and
localized rather than affecting the length of the corridor.
Light Rail Alternative

The implementation of the light rail project has the potential to cause several types of visual impacts,
including:
x

Disruptions to neighborhood pattern and scale.

x

Manipulation or removal of existing landforms, vegetation and structures.

x

Introduction of new elements with prominent visual characteristics, such as overhead structures,
retaining walls, catenary poles and wires, and stations that obstruct visual resources and views.

x

Introduction of prominent new elements to formally designated visual resources such as views,
viewpoints or view corridors.

Potential long-term impacts of the Portland-Milwaukie Light Rail Project are summarized in Table
3.4-2. The table considers a variety of factors, including the level of visual change anticipated, the
context and scale of the surrounding area, effects on major public views, and the sensitivity of
viewers. As noted above, the ratings for the sensitivity of viewers can be more subjective than the
other factors, but it considers the expectations of a viewer, the length of exposure he or she would
have to the changed view, and the viewpoint, including proximity. For example, residential viewers
would be considered highly sensitive to major changes of view and setting nearby because they
would encounter the change on a daily basis. People at an established viewpoint, such as a public
park, would also be more sensitive to change. Viewers in workplaces, particularly industrial areas,
are expected to be less sensitive to changes in views than residential viewers. Motorists traveling
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through a corridor would be less sensitive to localized changes, but they would still notice major
changes in views.
Table 3.4-2
Summary of Potential Impacts of the Portland-Milwaukie Light Rail Project
Overall
Score:
Changing Features

Design Option

Visual
Neighborhood/
(In Addition to Rails and
Analysis Unit Geographic Area Overhead Catenary System)

Viewer
Sensitivity

Degree of
Change

Degree of
Change Plus
Viewer
Sensitivity

2003 LPA
Downtown
Portland

Inner Eastside
Portland

Central City

New station, remove existing
buildings, street trees and
landscaping, new overpass,
and retaining walls

M

H

M

Willamette River

New bridge, crossing
riverfront trails and landing
beside OMSI

H

H

H

H

H

H

L-M

M

M

New station, stairs, retaining
walls; removed vegetation

H

M

L-M

Eastmoreland

Removed vegetation; new
station, stairs/elevators;
retaining walls

H

M

L-M

Ardenwald

New station, P/R, retaining
walls, road improvements

M

H

M

McLoughlin
Industrial

New station, multistory P/R,
retaining walls, overpass,
road improvements,
vegetation removal

M

H

M-H

H

M

M-H

Hosford-Abernethy Building removals, new
station, OCS lift, retaining
walls, roadway
improvements and
sidewalks; replaced
pedestrian overpass
Brooklyn

SE McLoughlin SellwoodBoulevard
Moreland

Downtown
Milwaukie

New station,
roadway/sidewalk
improvements, building
removal; replaced
pedestrian overpass

Historic Milwaukie New stations, multistory P/R,
retaining walls, building
removal

Willamette River Crossing Options
No Bus

Downtown
Portland
Inner Eastside
Portland

May 2008

Central City

Similar to 2003 LPA with bus

M

H

M

Willamette River

Similar to 2003 LPA with bus

H

H

H

Hosford-Abernethy Similar to 2003 LPA with bus
but no bus facilities required

H

H

H
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Table 3.4-2
Summary of Potential Impacts of the Portland-Milwaukie Light Rail Project (continued)
Overall
Score:
Changing Features

Design Option

Visual
Neighborhood/
(In Addition to Rails and
Analysis Unit Geographic Area Overhead Catenary System)

Meade-Sherman Downtown
Portland

PorterCaruthers

MeadeCaruthers

Degree of
Change

Central City

New station, remove
landscaping, tracks, new
overpass, retaining walls,
elevated station

M

H

M

South Waterfront
and Willamette
River

Bridge crossing proposed,
Greenway Trail, and
intersecting future
development areas in South
Waterfront

H

H

H

Inner Eastside
Portland

Hosford-Abernethy New station, OCS lift,
building removal, retaining
walls, roadway
improvements, bridge
landing near Portland Opera
building, near end of
Greenway Trail

H

H

H

Downtown
Portland

Central City

New station, remove
landscaping, tracks,
overpass, retaining walls,
elevated station

M

H

M

South Waterfront
and Willamette
River

Bridge crossing proposed
Greenway Trail and
intersecting future
development areas in South
Waterfront

H

H

H

Inner Eastside
Portland

Hosford-Abernethy New station, OCS lift,
building removal, retaining
walls, roadway
improvements, bridge
landing near OMSI and over
Greenway Trail

H

H

H

Downtown
Portland

Central City

New station, remove
landscaping, tracks,
overpass, retaining walls,
elevated station

M

H

M

South Waterfront
and Willamette
River

Bridge with a more
transverse route over the
river, over proposed
Greenway Trail and
intersecting future
development areas in South
Waterfront, landing near
OMSI, over Greenway Trail

H

H

H

Hosford-Abernethy New station, OCS lift,
building removal, retaining
walls, roadway
improvements, bridge
landing near OMSI and over
Greenway Trail

H

H

H

Inner Eastside
Portland
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Table 3.4-2
Summary of Potential Impacts of the Portland-Milwaukie Light Rail Project (continued)
Overall
Score:
Changing Features

Design Option

Visual
Neighborhood/
(In Addition to Rails and
Analysis Unit Geographic Area Overhead Catenary System)

Porter-Sherman Downtown
Portland

Inner Eastside
Portland

Viewer
Sensitivity

Degree of
Change

Degree of
Change Plus
Viewer
Sensitivity

Central City

New station, remove
landscaping, tracks,
overpass, retaining walls,
elevated station

M

H

M

South Waterfront
and Willamette
River

Bridge with a more
transverse route over the
river, over proposed
Greenway Trail and
intersecting future
development areas in South
Waterfront, landing near
Portland Opera and end of
Greenway Trail

H

H

H

Hosford-Abernethy New station, OCS lift,
building removal, retaining
walls, roadway
improvements, bridge
landing near OMSI and over
Greenway Trail

H

H

H

Willamette River Bridge Representative Concepts
72’

Downtown
Portland

Willamette River

Bridge height

H

H

H

65’

Downtown
Portland

Willamette River

Bridge height

H

H

H

Cable-stay

Downtown
Portland

Willamette River

Bridge style

H

H

H

Concrete

Downtown
Portland

Willamette River

Bridge style

H

H

H

Downtown
Milwaukie

Historic Milwaukie Similar to 2003 LPA but
does not require park and
ride downtown; station
locations also differ

H

M

M

Southwest
Milwaukie

Island Station

Elevated station; elevated
crossing of roadway and
over park, partly beside
existing rail trestle

M

H

H

Oak Lodge

New station with multi-story
parking, building and tree
removal; roadway and
intersection improvements.

M

H

M-H

H

M

M

L

L-M

M

2003 LPA-Park
Elevated

At-Grade
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Downtown
Milwaukie

Historic Milwaukie Similar to 2003 LPA but
does not require park and
ride downtown; station
locations also differ

Southwest
Milwaukie

Island Station

Station; building and tree
removal

Portland-Milwaukie Light Rail Project SDEIS

3-57

Table 3.4-2
Summary of Potential Impacts of the Portland-Milwaukie Light Rail Project (continued)
Overall
Score:
Viewer
Sensitivity

Degree of
Change

Degree of
Change Plus
Viewer
Sensitivity

New station with multi-story
parking, building and tree
removal; roadway and
intersection improvements.

M

H

M-H

Raised structure to allow
crossing of light rail to east
side of Tillamook Branch;
similar in scale to
industrial/rail area features

M

H

M

L-M

H

L-M

Changing Features

Design Option

Visual
Neighborhood/
(In Addition to Rails and
Analysis Unit Geographic Area Overhead Catenary System)
Oak Lodge

Tillamook
SE McLoughlin Ardenwald
Boulevard

McLoughlin
Industrial

Elevated transition to cross
rail tracks; similar in scale to
industrial/rail area features

Downtown
Milwaukie

Historic Milwaukie Similar to 2003 LPA

H

M

M

Southwest
Milwaukie

Island Station and Same as 2003 LPA – Park
Oak Lodge
but without Bluebird station

M

M-H

M-H

Maintenance Base

Expanding the existing Ruby Junction maintenance base in Gresham would be consistent with the
surroundings. Visual impacts resulting from an expansion are expected to be low because the added
structures and uses are consistent with existing character and uses.
3.4.3.2 Short-Term Impacts (Construction)

Short-term impacts are related to construction. Construction in the project corridor would occur in
stages over a period of up to several years, although any one location would likely experience
construction activities that would be shorter. Construction is conducted in stages but begins with
utilities relocation, clearing and grading, and reconstruction. These actions, some of which occur at
night, remove existing visual features and create visual clutter. Construction equipment, trailers,
workers’ parking, construction materials, debris, lighting, and signage also change visual conditions
in a corridor under construction. The areas affected can be larger than the permanent facility to allow
construction equipment and materials to be brought to alignment.
All of the alternatives share a similar level of construction-period visual impacts, although where the
alternatives offer a change in alignment (such as in the South Waterfront, North Milwaukie
Industrial District, and the 2003 LPA to Park), the differences are more closely related to where the
alignment is located in relation to viewers.
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3.4.4 Mitigation
Given the types of visual impacts identified in the project area, important goals for mitigation of the
visual impacts created by the proposed projects include the following:
x

Develop the alignment and other project-related facilities consistent with neighborhood pattern
and scale.

x

Use project-related facilities to integrate vacant or unused areas into the neighborhood or to
improve the visual character of neighborhood areas along alignment routes.

x

Buffer or reduce the loss of visual resources.

x

Reduce obstructions or limitations to designated views, view corridors, viewpoints, and
important neighborhood features affected by the alignment alternatives.

In each affected neighborhood, potential mitigation measures would vary to assist project elements
to fit neighborhood scale and character. In some neighborhoods, potential measures could improve
the visual character of impacted areas or locations where viewers experience the impacts on a daily
or long-term basis. In other areas, project elements would be a prominent visual feature even with
mitigation and would have noticeable impacts on visual resources and sensitive viewers.
Representative mitigation measures recommended for long-term visual impacts include:
x

Refinement to the design of bridge, ramps, and overhead structures to match scale and character
of existing environment as much as practicable, sometimes referred to as context sensitive
design.

x

Use of elements such as landscaping or fencing to provide a buffer between the corridor and the
neighborhood.

x

Replacing or restoring removed vegetation and landscaping where possible.

x

Consideration of neighborhood plan recommendations related to visual and aesthetic concerns.

x

Making surplus land not required for the project available to create redevelopment opportunities
or community places consistent with the established features of the surrounding area.
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3.5 HISTORIC, ARCHAEOLOGICAL, AND CULTURAL RESOURCES
3.5.1 Introduction
This section identifies potentially significant historic, archaeological, and cultural resources in the
Portland-Milwaukie Light Rail Project’s Area of Potential Effect (APE) and provides an evaluation
of impacts of the project and its associated options.
Section 106 of the National Historic Preservation Act of 1966 requires that federally assisted
projects take into consideration project effects on historic districts, sites, buildings, structures or
objects, and archaeological sites or districts listed in or eligible for inclusion in the National Register
of Historic Places (National Register). Federal agencies must coordinate with the State Historic
Preservation Office (SHPO) before undertaking projects that affect significant resources. The
procedures for meeting the Section 106 requirements are defined in 36 CFR 800. The Advisory
Council for Historic Preservation (ACHP) has also established procedures for the protection of
historic and cultural properties that are on, or determined to be eligible for inclusion in, the National
Register (36 CFR 800). In addition, there are Oregon statutes that protect archaeological sites on
both private and public lands. A Section 106 review also considers the City of Portland Historic
Landmarks Commission requirements and the City of Milwaukie historic resource inventory and
preservation ordinances. Review requirements for the properties that are included in the respective
cities’ historic resource inventories but are not considered eligible for listing in the National Register
will be specifically addressed during the preparation of the FEIS.
The analysis, documentation and coordination being conducted to satisfy Section 106 requirements
for the Portland-Milwaukie Light Rail Project continue efforts that were conducted for the SouthNorth Corridor DEIS and the South Corridor SDEIS. Additional details on the methods,
coordination, and analysis used are available in the Historic, Cultural and Archaeological Resources
Results Report (Metro, 2008).
The project team conducted an inventory of resources in the APE, which has been defined by FTA
and SHPO as one-half block in each direction from the alignment within the Portland and Milwaukie
downtown areas or areas with a similarly defined grid street pattern. In areas outside a defined grid
street pattern, approximately one block or 150 feet in each direction from the study alternatives was
used. A wider area of effect was used for the proposed new Willamette River crossings because of
the potential height and scale of those structures. For new bridges, the APE was 1,000 feet wide,
centered on a midpoint of proposed crossing alignments.
3.5.2 Affected Environment
3.5.2.1 Historic Resources

The project surveyed more than 80 possible historic resources; including those on local and state
inventories. The project identified 17 historic resources including 13 that previously received a
determination of eligibility (DOE) for listing in the National Register, and four that were
recommended as eligible. The 17 resources listed below are also shown on Figure 3.5-1.
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1
Miles

x

Portland State School Building at 2000 SW 5th Avenue, Portland, Eligible

x

Hawthorne Bridge, Downtown Portland, DOE

x

Ross Island Bridge at SE Powell Boulevard, Portland, DOE

x

Royal Foods Warehouse & Office at 2425-2445 SE 8th Avenue, Portland, Eligible

x

Iron Fireman Building (now PECO Warehouse) at 4784 SE 17th Avenue, Portland, DOE

x

Ford Motor Assembly Plant at 2505 SE 11th Avenue, Portland, DOE

x

Westmoreland Park at 7605 SE McLoughlin Boulevard, Portland, DOE

x

Eastmoreland Golf Course at 2425 SE Bybee Boulevard, Portland, DOE

x

Brooklyn Yard & Railroad at 2001 SE Holgate Boulevard, Portland, DOE

x

State Highway Division Office &Garages at 9002 SE McLoughlin Boulevard, Milwaukie, DOE

x

R. Derwey House at 2206 SE Washington Street, Milwaukie, DOE

x

Milwaukie Middle School (now Portland Waldorf School) at 2300 SE Harrison Street,
Milwaukie, DOE

x

Residence at 2405 SE Harrison Street, Milwaukie, DOE

x

Spanish Revival Residence at 2326 SE Monroe Street, Milwaukie, Eligible

x

Oregon Pacific and Union Pacific Railroads & Trestle, near Kellogg Lake, Downtown
Milwaukie, Eligible

x

Kellogg Lake Outlet at approximately 11205 SE McLoughlin Boulevard, Milwaukie, DOE

x

Birkemeier-Sweetland Home, 12006 SE McLoughlin Boulevard, Milwaukie, DOE

3.5.2.2 Archaeological Resources

There are no known archaeological resource sites within the APE. However, there are locations
along the corridor that have the potential to contain significant archaeological resources. The project
inventory identified areas with high to moderate probabilities for encountering archaeological
resources. The probability reflects available information about other known resources that may be
nearby, as well as areas that are typically associated with the presence of Native American and
historic-period Euroamerican archaeological sites. An area where there is a reasonable expectation
that a significant archaeological site may be present is noted as having a high probability. Moderate
probability areas are noted where there is less certainty due to past impacts. Five archaeological sites
have been recorded near the project APE; all five are historic-period resources, and a Native
American artifact was found at one of the sites. Eight high probability areas and one moderate
probability area for the presence of Native American and historic-period Euroamerican
archaeological sites have been identified within the APE. The general location of these areas is
shown on Figure 3.5-1. The areas include:
x

Two high probability areas (HPA-1, -2) in downtown Portland near other recorded
archaeological sites.

x

A high probability area (HPA-3) near a recorded archaeological site on the east side of the
Willamette River and would be encountered by all of the crossing options.
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x

Three high probability areas (HPA-4, -5, -8 [partial]) that were previously noted as part of the
South Corridor SDEIS. They are in the vicinity of Crystal Springs, Johnson Creek, and a stream
near SE Park Avenue south of Milwaukie, near SE McLoughlin Boulevard. The latter site is also
encompassed by a larger area that contained a historic-period streetcar line connecting Portland
to Oregon City.

x

Two high probability areas (HPA-6, -7) on Kellogg Creek, as previously noted by the South
Corridor Project.

x

One moderate probability area (M-1) is along SW Lincoln Street where the corridor is wider than
the historic-period street.

3.5.3 Environmental Consequences
3.5.3.1 Historic Resources
No-Build Alternative

No adverse effects to historic resources are expected to occur in the No-Build Alternative.
Light Rail Alternative

The range of effects for the Light Rail Alternative’s various alignments and options is provided in
Table 3.5-1 and summarized below. Table 3.5-2 identifies the specific resources affected.
Table 3.5-1
Summary of Adverse Effects by Alternative
Properties with Identified
Historic Resources

Historic Resources with
Expected Adverse Effects

No-Build

0

0

2003 LPA

15

3

Willamette River Crossing – All Options (PSU to Powell )

15 (0)

3 (0)

Tillamook Branch Alignment

17 (+2)

3 (+1 and -1)

2003 LPA-Park (Hwy 224 to Park Ave)

17 (+2)

4 (+1)

Maintenance Base

15 (0)

3 (0)

Alternatives and Options
Alternatives

Options by Corridor Segments (When Combined w/2003 LPA)*

* Total (The difference shows the change in the number of resources identified in the segment compared to the 2003 LPA. For a list of the identified
resources, see Table 3.5-2.)
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1916

Iron Fireman
Building
(now PECO
Warehouse)

Ford Motor
Assembly Plant

Westmoreland
Park

Eastmoreland
Golf Course

4784 SE 17th Ave

2505 SE 11th Ave

7605 SE McLoughlin
Blvd

2425 SE Bybee Blvd

5

6

7

8
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19371939

Royal Foods
Warehouse &
Office

2425-2445 SE 8th
Ave

4

1914

DOE

DOE

DOE

DOE

No effect

No effect

No effect

No effect

No effect

No effect

No effect

No effect

No-Build

Indirect –
Visual;Not
adverse
Indirect –
Visual; Not
adverse
Indirect –
Visual;
Not adverse

Not
Applicable
Not
Applicable

Indirect –
Visual; Not
adverse
Indirect –
Visual;
Not adverse

Indirect –
Visual; Not
adverse
Not
Applicable

Not
Applicable

Partial or Full
Demolition;
Adverse

Indirect –
Visual; Not
adverse

Indirect –
Visual; Not
adverse

ROW
acquisition;
Not adverse

2003
LPA-Park
(Hwy 224 to
Park Ave)

Not
Applicable
Not
Applicable

Not
Applicable
Not
Applicable

May 2008

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Ruby
Junction

Not
Applicable

Not
Applicable

Partial or Full
Demolition;
Adverse

Indirect –
Visual; Not
adverse

Indirect –
Visual; Not
adverse

ROW
acquisition;
Not adverse

2003 LPA
w/Tillamook
Branch
Alignment

Options by Corridor Segments

Indirect –
Visual;Not
adverse

Indirect –
Visual; Not
adverse

Partial or
Full
Demolition;
Adverse

Indirect –
Visual; Not
adverse

Indirect –
Visual; Not
adverse
Partial or
Full
Demolition;
Adverse

Indirect –
Visual; Not
adverse

Not
Applicable

Willamette
River
Crossings –
All Options
(PSU to
Powell)

Indirect –
Visual; Not
adverse

ROW
acquisition;
Not adverse

2003 LPA
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1927-28

1957

PE

DOE

Ross Island
Bridge

600 SE Powell Blvd

3

1926

DOE

Hawthorne
Bridge

1200 SW Naito
Parkway

PE

Status

2

1965

Date Built

Portland State
School Building

Name/Type

2000 SW 5th Ave

Address

1

Map
ID #

Alternatives

Table 3.5-2
Historic Resources and Effects

2405 SE Harrison St

2326 SE Monroe St

13

14

May 2008

16

Approx. 11205 SE
McLoughlin Blvd.

c. 1937

Milwaukie Middle
School (now
Portland Waldorf
School)

2300 SE Harrison St

12

15

1925

R. Derwey
House

2206 SE
Washington St

11

c.1900

Oregon Pacific
and Union
Pacific Railroads
& Trestle

c.1930

1928

Spanish Revival
Residence

Kellogg Lake
Outlet

1916

Residence

DOE

PE

PE

DOE

DOE

DOE

DOE

DOE

Status

No effect

No effect

No effect

No effect

No effect

No effect

No effect

No effect

No-Build

Not
Applicable

Not
Applicable

Indirect –
Visual; Not
adverse

Not
Applicable

Not
Applicable

Indirect –
Visual; Not
adverse

Not
Applicable

Indirect –
Visual; Not
adverse

Not
Applicable

Indirect –
Visual; Not
adverse

Indirect; Not
adverse,
Railroad only
(not trestle)

ROW
acquisition –
Impacts
setting;
Adverse

Not
Applicable

ROW
acquisition –
Impacts
setting;
Adverse

No effect

Indirect –
Visual;
Impacts
setting,
potentially
adverse,
Trestle only

Indirect –
Visual; Not
adverse

Indirect –
Visual; Not
adverse

ROW
acquisition –
Impacts
setting;
Adverse

ROW
acquisition;
Not adverse

2003
LPA-Park
(Hwy 224 to
Park Ave)

Not
Applicable

Not
Applicable

Willamette
River
Crossings –
All Options
(PSU to
Powell)

Not
Applicable
Indirect –
Visual; Not
adverse

No effect

Indirect –
Visual;
Impacts
setting,
potentially
adverse,
Trestle only

ROW
acquisition;
Direct
Not adverse
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Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable
ROW
acquisition –
Impacts
setting;
Adverse

Indirect –
Visual; Not
adverse

Not
Applicable

Not
Applicable

Ruby
Junction

No effect

Not
Applicable

2003 LPA
w/Tillamook
Branch
Alignment

Options by Corridor Segments

ROW
acquisition –
Impacts
setting;
Adverse

ROW
acquisition;
Not adverse

2003 LPA
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1920/1957

State Highway
Division Office &
Garages

9002 SE McLoughlin
Blvd

10

19121946

Date Built

Brooklyn Yard &
Railroad

Name/Type

2001 SE Holgate
Blvd

Address

9

Map
ID #

Alternatives

Table 3.5-2
Historic Resources and Effects (continued)
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TOTAL

17

Map
ID #

12006 SE
McLoughlin Blvd.

Address

BirkemeierSweetland
House

Name/Type
1878

DOE

Status
No effect

No-Build
Not
Applicable
1 adverse
effect (for
total of 3
when
combined
with 2003
LPA)

3 adverse
effects

Willamette
River
Crossings –
All Options
(PSU to
Powell)

Not
Applicable

2003 LPA
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Date Built

Alternatives

Table 3.5-2
Historic Resources and Effects (continued)

3 adverse,
1 potentially
adverse

No effect

2003
LPA-Park
(Hwy 224 to
Park Ave)

2 adverse,
1 potentially
adverse

No effect

2003 LPA
w/Tillamook
Branch
Alignment

Options by Corridor Segments
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Not
Applicable

Ruby
Junction

2003 Locally Preferred Alternative (2003 LPA)

Of the 17 eligible historic resources identified, 15 are located within the APE of the 2003 LPA. The
2003 LPA would have no effects or no adverse effects to 12 of the 15 historic resources and adverse
effects to three historic resources along its alignment. The three adversely affected resources are:
x

Royal Foods Warehouse at SE 8th Avenue in Portland, which would require the full acquisition
of the property and partial to full demolition of the building.

x

Oregon State Highway Division administrative building on SE McLoughlin Boulevard in the
north industrial district in Milwaukie, which would require the acquisition of approximately 15
feet of the land parallel to McLoughlin Boulevard, in front of and along the west side of the
building.

x

R. Derwey House at 2206 SE Washington Street, which would require the acquisition of land
along the west side to within approximately 10 feet of the historic house.

The 12 resources not adversely affected would experience some secondary effects to the setting with
the introduction of visual intrusions. Design measures for using compatible materials and the
Secretary of Interior Standards for the Treatment of Historic Properties will be considered to reduce
visual impacts so they would not be considered substantial and would not render the properties
ineligible for listing in the National Register. Secondary effects related to noise will be evaluated
with the FEIS.
Willamette River Crossing Options – All

The Willamette River crossing options would all have one adverse effect to a property (Royal Foods
Warehouse) that would also be affected by the 2003 LPA. There would be no adverse effects to three
historic resources with any of the Willamette River crossing options. The bridge height and elevation
design options would not change the effects of the 2003 LPA or the other river crossing alignment
options.
Alignment and Terminus Options
2003 Locally Preferred Alternative (LPA) with Extension to Park

The 2003 LPA to Park would have two of the same adverse effects as the 2003 LPA. The 2003 LPA
to Park would also involve one indirect (or secondary) effect that is potentially adverse by impacting
the visual qualities of the railroad trestle (a primary contributing feature) south of SE Lake Road,
where the extension would require a structure parallel to the existing trestle. Design options that are
compatible with the historic resource and the Secretary of Interior Standards for the Treatment of
Historic Properties will be considered to reduce the visual impacts to a level where the effects would
be considered not adverse.
Tillamook Branch Line Alignment

The Tillamook Branch Line alignment avoids one adverse effect to an historic resource (the Oregon
State Highway Division building) that would be adversely affected by the 2003 LPA. It also requires
acquisition of land associated with the Spanish Revival Residence at 2326 SE Monroe, changing
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direct secondary no adverse effects to direct no adverse effects. Otherwise, it would include the same
effects to historic resources as the 2003 LPA to Park.
Maintenance Base

No historic resources were identified in or near the areas identified for the Ruby Junction Operations
Facility expansion.
3.5.3.2 Archaeological Resources
No-Build Alternative

There would be no direct long-term impacts to historic-period or Native American archaeological
sites consequent to selection of the No-Build Alternative. There is the potential for indirect effects to
unidentified archaeological resources due to development of other transportation projects that would
still occur even if this light rail project was not developed. These potential indirect effects cannot be
quantified.
Light Rail Alternative

Selection of the Light Rail Alternative would result in construction-related impacts to eight high
probability areas and one moderate probability area with the potential for Native American and
historic-period Euroamerican archaeological resources within the APE. There is the potential for
adverse effects to significant archaeological resources encountered during construction in this
alternative. The effects would result from the long-term (permanent) loss of the archaeological
deposits due to displacement. The impacts are therefore considered long-term impacts.
Long-term effects to archaeological resources would result from the development of the light rail
project with the high probability areas identified on each side of the Willamette River. The location
of specific archaeological items may not be determined prior to selection of the preferred alternative.
After selection of a preferred alternative, the project will conduct additional investigations, including
subsurface explorations in undeveloped areas and other methods in paved areas as appropriate, to
help further define the potential presence of resources. Still, some resources could be undetected and
may not be avoided prior to construction. Long-term effects could include the impacts of
disturbances to buried archaeological sites encountered during construction and the permanent loss
of the archaeological deposits from destruction or removal.
2003 Locally Preferred Alternative

Selection of the 2003 LPA could result in construction-related impacts to five high probability areas
and one moderate probability area with the potential for Native American and historic-period
Euroamerican archaeological resources within the APE. There is the potential for adverse effects to
significant archaeological resources encountered during construction in this alternative. The effects
could result from the long-term (permanent) loss of the archaeological deposits due to displacement.
Willamette River Crossing Options

There are long-term effects on high probability areas anticipated from selection of any of the
Willamette River crossing options. Despite many years of disturbance in this area, archaeological
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sites have surfaced during recent construction in the area and there are known archaeological sites
near all of these alignments on both sides of the river; therefore, high probability areas have been
identified on the west and east sides of the Willamette River that would be affected by any of these
options. One high probability area has been identified on the east side of the Willamette River that
all of the options would encounter, although the Porter-Caruthers and Meade-Caruthers options are
closest to the high probability area.
The crossing areas themselves have been subjected to sustained, heavy impacts during industrial
developments and operations from approximately 1890 to the modern era. The crossing areas west
of the Willamette River were occupied by lumber mills, steel mills, and other industrial enterprises
for over 60 years. These areas were filled and were impacted by industrial operations during that
time. The crossing areas east of the Willamette River were occupied by an electrical power plant and
a lumber mill during the same period and were similarly subjected to extensive and intensive
disturbances during these industrial operations. Both areas were subjected to further disturbances
during the extensive dismantling, removal, and cleanup of these industrial areas. However, intact
archaeological features associated with the former lumber mill have recently been encountered
during construction activity in the area.
Bus/No Bus Options

Long-term impacts may occur from the Bus option during development of bus facilities within the
high probability locations on either side of the Willamette River. The No Bus option may have a
slightly lesser effect on high probability areas because no additional facilities with the potential to
impact archaeological sites would be constructed.
Bridge Type and Elevation Options

There are no additional known archaeological sites associated and no additional high probability
areas would be affected by this option; these design options would follow the alignments being
considered for the 2003 LPA or the Willamette River crossing options.
2003 LPA Extension to Park

This option affects eight high and one moderate probability areas that have the potential for Native
American and historic period Euroamerican archaeological resources within the APE. The shortterm impacts would be the same as the long-term impacts. The west side of SE McLoughlin
Boulevard to SE Park Avenue also is the site of a former trolley line, which is a high probability area
of historic archaeological resources but is also part of a larger high probability area for
archaeological resources. This alignment option would have the potential to encounter these areas.
Tillamook Branch Line Alignment

For the portion of the Tillamook Branch Line alignment between SE Tacoma Street to downtown
Milwaukie, there are no known archaeological sites and no high probability areas would be affected.
From downtown Milwaukie to the Park Avenue Station, this alignment would have the same impacts
as the 2003 LPA to Park and affect three high probability areas and one moderate probability area.
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Maintenance Base

No archaeological resource impacts are anticipated.
3.5.4 Short-Term Impacts (Construction)
Short-term impacts are those that are a result of construction activities, and the duration of the
impact is limited to the duration of construction. These could include impacts related to access and
isolation, noise, soil disturbances, and vibration. If construction impacts involve the acquisition and
demolition of a historic resource or the disturbance of an archaeological site, these would be a longterm impact. A temporary or short-term impact from construction could affect resources by
temporarily removing access and creating dust, noise, vibration or other inconveniences. Because
these impacts are similar to those that would occur for the community at large, the discussion of the
indirect effects of construction and their mitigation is discussed in Chapter 3.3, Community Impacts.
No-Build Alternative

Selection of the No-Build Alternative does not involve construction of light rail and would not result
in effects to recorded archaeological sites or high and medium probability areas.
Light Rail Alternative

There are eight high probability areas and one moderate probability area for Native American and
historic-period Euroamerican archaeological resources within the APE for the Light Rail Alternative.
There is the potential for adverse effects to significant archaeological resources encountered during
construction in this alternative.
2003 Locally Preferred Alternative

There are five high probability areas and one moderate probability area for Native American and
historic-period Euroamerican archaeological resources within the APE for the 2003 LPA. The 2003
LPA without buses on the Willamette River bridge crossing would not result in different effects
compared to the 2003 LPA that would provide for buses on the bridge.
Willamette River Crossing Options
Design Options

The design options related to bridge height or type could apply to the alignments for the 2003 LPA
or the other river crossing options and would not change the effects. There are no additional known
archaeological sites or high probability areas associated with these options and no additional shortterm effects have been identified.
Alignment Options

There is one known archaeological site near all four alignments, a high probability area on the west
side of the Willamette River that would be affected by this option.
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2003 LPA Extension to Park

This option affects eight high and one moderate probability areas that have the potential for Native
American and historic period Euroamerican archaeological resources within the APE. The shortterm impacts would be the same as the long-term impacts.
Tillamook Branch Line Alignment

For the portion of the Tillamook Branch Line alignment between SE Tacoma Street and downtown
Milwaukie, there are no known archaeological sites and no high probability areas would be affected.
Similar to the 2003 LPA to Park, this option affects three high probability areas and one moderate
probability area having the potential to be archaeological sites. The short-term impacts would be the
same as the long-term impacts.
3.5.5 Indirect and Cumulative Impacts
Indirect or secondary impacts are reasonably foreseeable effects that occur as a result of an action or
of not doing an action, but are removed from the direct impacts of a project in place or time.
Cumulative impacts are the sum of effects from past, current and other expected improvements or
public actions. Generally, indirect impacts would be induced by the proposed action while
cumulative effects are a project’s direct and indirect impacts added to the impacts from other past
and foreseeable actions.
No Build Alternative

Selection of the No-Build Alternative would not result in any direct impacts, and therefore it would
not increase cumulative impacts to prehistoric or historic-period archaeological sites. However,
under the No-Build Alternative, there also would be less potential for discovery, identification and
documentation of resources. While archaeological sites are protected by state and federal law,
currently unidentified sites could be inadvertently disturbed by other development actions and may
not be subject to the level of protection as a federally funded project such as light rail. Historic sites
could also be adversely affected by the actions of others, which could range from modification to
loss of association to demolition.
Light Rail Alternative

For the Light Rail Alternative and its options, other projects would still be developed in areas that
may contain prehistoric or historic-period archaeological sites, with or without the light rail project.
However, a light rail project serving a more compact urban area would likely mean that less surface
area would be disturbed than other alternatives that would require extensive land development.
Areas along the alignment have been developed over time, and both archaeological resources and
historic resources have been adversely affected.
Under both the No Build and the Light Rail Alternative, other planned projects in the area could also
affect resources. Most notably, for the 2003 LPA to Park and the Tillamook Branch Line alignment,
the North Clackamas Parks and Recreation District (NCPRD) is planning to develop a regional trail
that includes construction on the site of a former streetcar line connecting Portland to Oregon City.
This would be a high probability area for historic archaeological resources and would an area shared
with the light rail project if an extension to SE Park Avenue is developed.
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3.5.6 Mitigation Measures
3.5.6.1 Historic Resources

The Portland-Milwaukie Light Rail Project may adversely affect up to four historic resources,
depending on the alternative and options selected. Specific impacts and mitigation commitments for
the new Locally Preferred Alternative (to be selected after this SDEIS is released) will be addressed
in a formal Memorandum of Agreement (MOA) with the SHPO and executed for inclusion in the
FEIS. However, mitigation measures that could be included are discussed below.
Some alternatives would result in the demolition or partial demolition of significant resources if they
are built as currently designed. There are several options for mitigating effects of demolition.
Selection of an alternative or design option that does not involve demolition is one possibility that
would avoid affecting the resource. Changes in project design at the location of an affected resource
could eliminate the need for demolition, although the alignments are based on a variety of factors
and are already designed in large part to avoid impacts to adjacent properties. Relocation of the
resource, either elsewhere on the property or off-site, may be another mitigation option. If these
options are not practicable, documentation and salvage of the resource could mitigate for the loss.
Such documentation would be required prior to any actions that would adversely affect the resource.
Other mitigation measures could include interpretation of the history and architecture of the
resources, including educational opportunities. Off-site mitigation involves finding other
opportunities in the community for mitigation measures that are not specific to the affected site. For
example, providing assistance for rehabilitation or restoration of similar historic resources in the
community could mitigate for the loss of particular resources.
Visual impacts to historic properties would generally be mitigated through design treatments. These
design treatments could include use of construction materials to complement existing buildings and
structures or landscape design to minimize the adverse visual effects. Should neither use of
complementary materials nor landscape design constitute adequate mitigation, it may be necessary to
mitigate adverse visual effects through documentation of the resource prior to any actions that would
adversely affect the resource. It also may be appropriate for SHPO and appropriate local
representatives to review alternative designs adjacent to historic resources to ensure compatibility
with the resources.
For construction impacts, a variety of construction management and mitigation measures could be
used to avoid impacts to building use and potential damage through vibration, dust, dirt, and other
impacts. These measures, which are also described in community impacts and land use and
economics, would serve to minimize impacts due to construction.
3.5.6.2 Archaeological Resources

Archaeological resources within eight high and one moderate probability areas may be affected by
construction of the Light Rail Alternative. Unlike historic buildings, archaeological resources are
concealed beneath sidewalks, buildings, parking lots and streets. The probability of encountering
archaeological resources is based upon presence of preferred landforms or previous discoveries
adjacent to or within the project area; however, it is usually not possible to locate archaeological
resources prior to construction when they are hidden under sidewalks and streets. Because
archaeological resources in urban settings are often identified only during construction of the
preferred alternative, avoidance through redesign is usually not practicable until the preferred
alternative has been selected and the Record of Decision finalized. The potential types of
archaeological resources differ, but the treatment for potential mitigation would be similar.
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Subsurface testing, shovel tests, and exploratory excavations for buried archaeological sites during
preliminary engineering, final design, and in early construction could reduce potential impacts and
minimize delays during general construction. The presence of archaeological sites at stream
crossings could be determined during geotechnical or anticipatory explorations, as well as within
other probability areas after street closures. These early actions would require an inadvertent
discovery plan, which would be reviewed and approved by the SHPO and interested tribes. The plan
would provide procedures for notifying SHPO and the tribes should resources be encountered, along
with measures for documentation, resource recovery, and analysis.
ACHP has issued guidance for the recovery of information from archaeological sites (ACHP, 1999
and 2008). Mitigation is likely to focus on preservation in place for future study or use, recovery or
partial recovery of archaeological data, public interpretive display, or any combination of these and
other measures. Data recovery as mitigation for adverse effects is acceptable only when specific
conditions are met and a data recovery plan has been prepared. Mitigation of adverse effects to
archaeological resources will need to be defined in consultation with SHPO and other designated
consulting parties.
Geotechnical exploration and general construction activities within the eight high and one moderate
probability areas shall be monitored by a professional archaeologist and, if requested, monitors from
appropriate Tribes will be invited. The archaeological monitoring would be undertaken within the
framework of a Monitoring Protocol to be prepared in consultation with the federal agencies, the
SHPO, Metro, TriMet, and appropriate interested Tribes.
If resources identified during construction cannot be avoided, then the mitigation would focus on
documentation, data recovery and analysis. The final evaluation of potential effect and commitment
to mitigation measures would be completed in consultation with the SHPO and interested Tribes.
The final analysis of impacts would be documented in the Portland-Milwaukie FEIS. If there are
significant effects from the selected alternative that could not be avoided, a MOA would be
developed through consultation among the agencies, FTA, SHPO, interested Tribes (if applicable),
and other affected parties. The MOA would document the commitments to mitigation. The MOA
would be completed prior to publication of the FEIS and would be included within the FEIS.
Selection of the Light Rail Alternative would result in long-term effects from construction of the
project in up to eight high probability areas and one moderate probability area with the potential for
Native American and historic-period Euroamerican archaeological resources within the APE. Since
the location of specific buried archaeological sites cannot be determined prior to selection of the
preferred alternative and initiation of construction, it is not possible to design the alternatives to
avoid resources that are not yet known. There is the potential for adverse effects to archaeological
resources encountered during construction. The effects would result from the long-term (permanent)
loss of the archaeological deposits due to displacement. However, there is also the potential for some
compensatory benefits if resources are identified because they can be inventoried and recorded, and
other preservation actions can be identified.
Areas with a high or moderate probability of archaeological resources have been identified for the
various alternatives proposed. Construction activities in these probability areas would be monitored
by a professional archaeologist, and, if requested, monitors from appropriate Tribes. The
archaeological monitoring would be undertaken within the framework of a Monitoring Protocol to
be prepared in consultation with the federal agencies, the SHPO, Metro, TriMet and appropriate
interested Tribes, as described under Long-Term Impacts.
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3.6 PARKS AND RECREATIONAL RESOURCES
This section identifies park and recreation resources in the project area and discusses potential
impacts on these resources. Park and recreation facilities in the project area are owned and managed
by several entities, including Portland Parks and Recreation (PP&R), Milwaukie, and the North
Clackamas Parks and Recreation District (NCPRD). Metro also owns and manages public parks and
open spaces within unincorporated Multnomah County and functions as an open space provider for
the overall Portland metropolitan area. Portland, Milwaukie, Multnomah County, and Clackamas
County continue to maintain general parks’ goals and policies within their comprehensive plans.
Oregon’s Department of Land Conservation and Development (DLCD) also has specific planning
goals that local jurisdictions must address in their comprehensive plans. In particular, Oregon
Statewide Planning Goal 8 addresses the recreational needs of citizens and visitors and provides for
the siting of necessary recreational facilities. Therefore, the analysis for this SDEIS considers both
existing parks and plans for future parks.
The analysis also discusses Section 4(f) resources, in response to the requirements of Section 4(f) of
the U.S. Department of Transportation (USDOT) Act of 1966. Section 4(f) applies to the protection
and preservation of significant parks, recreation, nature refuges, and cultural resources found to be
important to the American public that must be considered during planning and construction of
federally funded transportation projects. As stated in the 1983 amended version of the act:
“It is the policy of the United States Government that special effort be made to preserve the
natural beauty of the countryside and public park and recreation lands, wildlife and waterfowl
refuges, and historic sites.”
Additional details on park and recreation resources as they relate to Section 4(f) issues are provided
later in this section, in Appendix K, and in the Parks, Recreation and Section 4(f) Results Report
(Metro, April 2008).
3.6.1 Affected Environment
Figure 3.6-1 and Table 3.6-1 detail the potential trail, recreational, and parkland resources within
150 feet of the project area (the area of potential effect, or APE) of the proposed alternative
alignments. As summarized in Table 3.6-1, not all of these were determined to be recreational
resources (e.g., not all are open to the public or developed or programmed for recreational use).
As part of project planning and this SDEIS, FTA, Metro, and TriMet have been coordinating with
the agencies that have jurisdiction over these recreational resources to maximize benefits and avoid
or minimize any impacts. Documentation of this coordination is provided in Appendix C, Agency
Coordination. Additional details about the individual park and recreation resources are provided in
the results report.
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Table 3.6-1
Summary of Potential Parkland and Recreational Resources Evaluated
Within
the APE?

Recreational
Resource?

Active and passive
recreation

Yes

Yes

Privately owned

Planned recreational
trail

Yes

Not yet in place.
No date for
construction yet
determined.

North of the Hawthorne
Bridge

Portland Parks and
Recreation

Recreational trail

No

Yes

Eastside Willamette
River Greenway

South of Hawthorne
Bridge and north of SE
Caruthers St

Portland Parks and
Recreation

Recreational trail

Yes

Yes

Brooklyn School

SE 15 Ave and SE Bush
St

Portland Public
Schools

Educational resource

No

No

Oaks Bottom Wildlife
Refuge

SE Sellwood Blvd and SE
th
7 Ave

Portland Parks and
Recreation

Wildlife refuge

No

Yes

Eastmoreland Golf
Course

7605 SE McLoughlin
Blvd, Portland

Portland Parks and
Recreation

Golf course, active
recreation

Yes

Yes

Westmoreland Park

2425 SE Bybee Blvd,
Portland

Portland Parks and
Recreation

Active and passive
recreation

No

Yes

Springwater Corridor
Trail

Beginning South of SE
Ivon St and connecting to
several parks and open
spaces, including the I205 Bike Path

Portland Parks and
Recreation

Recreational trail

Yes

Yes

Roswell Pond Open
Space

East of the Tillamook
Branch Line alignment
and south of the
Springwater Corridor

City of Milwaukie, OR

Open drainage space

Yes

No

Portland Waldorf
School

2300 Harrison St,
Milwaukie, OR

Privately owned

Private educational
resource

Yes

No

Milwaukie Riverfront
Park and Jefferson
Street Boat Ramp

Adjacent to the east side
of the Willamette River at
Jefferson St

City of Milwaukie, OR

Active recreation

No

Yes

Milwaukie High
School and Grounds

11300 SE 23 St

Milwaukie School
District

Educational resource

No

No

Dogwood Park

Adjacent to Kellogg Lake,
on SE Main St, Milwaukie

City of Milwaukie,
OR/North Clackamas
Parks and Recreation
District

Passive recreation

Yes

Yes

Milwaukie Local
Share Parcel

Adjacent to Kellogg Lake,
on SE Main St, Milwaukie

City of Milwaukie,
OR/North Clackamas
Parks and Recreation
District

Passive recreation

Yes

Yes

Robert Kronberg Park
(Planned)

Adjacent to Kellogg Lake,
south of Lake Road,
Milwaukie

City of Milwaukie, OR

Currently an open
area. Passive
recreation planned

Yes

Not yet
developed, but
dedicated for
future park use

Trolley Trail (Planned)

Beginning East of SE
Jefferson St Boat Ramp
in Milwaukie, ending at
Glen Echo Rd

North Clackamas
Parks and Recreation
District

Multimodal
recreational trail

Yes

Currently being
designed;
dedicated for
future park use

Gresham to Fairview
Multi-Use Trail

Gresham, adjacent to
Ruby Junction

City of Greshem

Multimodal
recreational trail

Yes

Planned

Park Resource

Location

South Waterfront Park

North of Marquam Bridge
on the west side of the
Willamette River

Portland Parks and
Recreation

South Waterfront
Greenway (Planned)

South of the Marquam
Bridge on the west side
of the Willamette River

Vera Katz Eastbank
Esplanade
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3.6.2 Environmental Consequences
This section addresses the direct physical impacts to parks and recreation resources as well as
indirect effects, such as those to setting or use and those resulting from noise (Section 3.10), visual
(Section 3.4), and parking or access (Chapter 4) impacts.
3.6.2.1 No-Build

With the No Build Alternative, transportation improvements would be limited to those included in
the 2000 Regional Transportation Plan (RTP) 2020 financially constrained transit and road network.
Under the No Build Alternative, there would be no impacts to any of the recreational resources noted
above within the APE.
3.6.2.2 2003 Locally Preferred Alternative
South Waterfront Park

The 2003 LPA would require a small portion of parkland along the southern boundary that would
have a minimal effect and would not adversely affect the activities, features, and attributes of the
park. The 2003 LPA would also have visual impacts to South Waterfront Park.
Eastside Willamette River Greenway

The 2003 LPA would cross over the Eastside Willamette River Greenway on an elevated structure.
Construction of the new bridge could also require detours and a modification of the trail to provide
adequate clearance. During further project design, it is anticipated that mitigation measures will be
developed to address the visual impacts to the Eastside Willamette River Greenway. While the
visual effects of the new bridge are considered high (see Section 3.5, Visual Quality and Aesthetics),
the visual effects alone would not create impairments that would adversely affect the activities,
features, and attributes of the trail, which is part of a riverfront system that crosses below a number
of bridges. In addition, the new bridge would feature a new trail itself, providing connections to
greenway trails in place and planned for the South Waterfront Greenway. Design measures may also
help to minimize visual impacts on the trail.
Eastmoreland Golf Course

The 2003 LPA would require bus pullouts just east of the proposed Bybee Station, along SE Bybee
Street. A narrow strip of land may be needed immediately adjacent to the existing Bybee right-ofway for the development of sidewalks with bus stops and for retaining walls. Because the golf
course is adjacent to SE McLoughlin Boulevard, a major arterial, the 2003 LPA and design options
are not likely to significantly increase the noise and visual impacts to the resource. There are no
alterations to the function of the resource that would affect the recreational viability of the golf
course or the club house.
Westmoreland Park

The 2003 LPA will not require direct use of Westmoreland Park property. The park is adjacent to
and on the westside of SE McLoughlin Boulevard, a heavy traffic arterial.
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Springwater Corridor Trail

The 2003 LPA would travel under the Springwater Corridor Trail at the SE McLoughlin Boulevard
bridge and the Tillamook Branch Line alignment would travel under the Springwater Corridor Trail
UPRR bridge. Both of these bridges were constructed as part of the Springwater Corridor’s Three
Bridges Project. The future light rail was planned in coordination with the construction of the Three
Bridges Project. There would be no direct long-term impacts. Because both sections of trail already
cross over a transportation corridor that has substantial traffic and freight rail traffic, no appreciable
noise or visual impacts have been identified, and it is not anticipated that the 2003 LPA would
appreciably affect the use of the trail. The nearby stations would also improve access to the trail.
Dogwood Park

The 2003 LPA would have no direct effects. There would be no appreciable change to noise levels
and visual effects would be few. Activity levels would increase due to the nearby station.
Milwaukie Local Share Parcel

The 2003 LPA would have no direct effects. There would be no appreciable change to noise levels
and visual effects would be few. Activity levels would increase due to the nearby station.
3.6.2.3 Willamette River Crossing Options
Meade-Sherman and Porter-Sherman River Crossings
South Waterfront Greenway (Planned)

These Willamette River crossing options would intersect the planned South Waterfront Greenway, a
future recreational greenway and trail system that the PP&R department has spent considerable
effort in planning. The City’s South Waterfront Plan (2002) and the South Waterfront Greenway
Development Plan (2004) include codes and guidelines to secure easements needed to develop the
trail and greenway, which will link to South Waterfront Park. At this time, no easements are in
place. The Meade alignment would intersect an area that is envisioned for a wider greenspace and
potential habitat area, while the Porter alignment would occupy a proposed view corridor in the
South Waterfront Plan, and would have a more transverse route across the river, thereby obscuring
views. However, the alignments would also provide a new recreational trail crossing over the river,
linking with the Eastside Willamette River Greenway and the Springwater Corridor Trail.
Eastside Willamette River Greenway

Like the 2003 LPA, river crossing options terminating at SE Sherman Street would cross over the
Eastside Willamette River Greenway on an elevated structure.
Meade-Caruthers and Porter-Caruthers River Crossing Options
South Waterfront Greenway

The impacts of these alignments would be similar to those described above. The Meade-Caruthers
alignment would intersect an area that is envisioned for a wider greenspace and potential habitat
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area, would require more land, and would have a more transverse route across the river, obscuring
views. The Porter-Caruthers alignment, as above, would occupy a proposed view corridor in the
South Waterfront Plan.
Eastside Willamette River Greenway

The Eastside Willamette River Greenway is within the APE of the Meade-Caruthers and PorterCaruthers options but these alignments do not actually cross the Eastside Willamette River
Greenway. Visual impacts would be less than for the Meade-Sherman or Porter-Sherman crossing
options.
3.6.2.4 Bus/No Bus Options

Impacts to recreational resources do not differ between the bus/no bus options for the 2003 LPA.
3.6.2.5 Bridge Type and Elevation Options

Impacts to recreational resources are not appreciably altered by the bridge types and elevation
options. However, there is the potential that the bridge types and options could affect more of the
lands envisioned in the South Waterfront Greenway Development Plan for the South Waterfront
area.
3.6.2.6 Tillamook Branch Line Alignment

The Tillamook Branch Line alignment crosses under the Springwater Corridor Trail in a different
location than the 2003 LPA and has both at-grade and elevated design options at the SE McLoughlin
Boulevard, SE River Road, and SE 22nd Street crossings. The Tillamook Branch Line alignment has
potential impacts to Dogwood Park and Robert Kronberg Park in Milwaukie and to the planned
Trolley Trail, which is under the jurisdiction of the NCPRD. Proximity of the light rail and
associated stations under the Tillamook Branch Line alignment will increase multimodal access to
these park resources and will benefit users.
Springwater Corridor Trail

The Springwater Corridor Trail crosses over the UPRR railroad and the proposed light rail
alignment. Effects would be similar to those of the 2003 LPA.
Dogwood Park

None of the park is needed for right-of-way acquisition. Noise impacts are low, considering existing
conditions, and visual impacts are low (see Section 3.10, Noise and Vibration).
Milwaukie Local Share Parcel

None of the park is needed for right-of-way acquisition. Noise impacts are low, considering existing
conditions, and visual impacts are low (see Section 3.10, Noise and Vibration).
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Robert Kronberg Park (Planned)

The Tillamook Branch Line alignment would require a minor amount of right-of-way on the
southern boundary of the park property, adjacent to the existing railroad trestle. An at-grade option
would require more property than an elevated option and could restrict future access between the
park and other properties west of the existing trestle, although no formal connections currently exist.
The elevated option would provide more opportunities for future connections underneath it. This
option would have a higher degree of visual impact (see Section 3.4, Visual and Aesthetics).
However, it would occur in areas bordering the park along established transportation rights-of-way.
Trolley Trail (Planned)

The planned Trolley Trail would be impacted by the Tillamook Branch Line alignment where it
extends to a station at SE Park Avenue. Light rail would require right-of-way within part of the 40foot corridor purchased for the trail’s construction. FTA, Metro and TriMet are coordinating with the
NCPRD during project design to minimize impacts to the development of the trail. NCPRD has
indicated its willingness to continue coordination of design and phasing with the light rail project.
The most likely option would be to place light rail on the west side of SE McLoughlin Boulevard,
between the roadway and the planned Trolley Trail, maintaining the transportation and recreation
purpose of the trail. Light rail and the trail also share common treatments to reduce conflicts with
side street intersections.
Locating the light rail on the west side of the roadway would require removal of some trees between
SE McLoughlin Boulevard and the planned Trolley Trail and construction of a retaining wall in
some sections beside the trail. Trees may be perceived to serve as a buffer between the traffic of the
roadway and the trail. While light rail would also function as a buffer from roadway traffic, light rail
trains would be close to the trail and traveling at relatively high speeds. However, the project would
include fencing between the light rail alignment and the trail. Trains would pass twice every 15
minutes, once each way. No noise impacts are projected (see Section 3.10, Noise and Vibration).
3.6.2.7 2003 LPA Extension to Park

The 2003 LPA to Park alignment would affect the same parkland resources affected by the 2003
LPA from downtown Portland to downtown Milwaukie. It also includes impacts similar to those
described above for the Tillamook Branch Line alignment for the areas south of SE Lake Road,
including Robert Kronberg Park, the Milwaukie Local Share Parcel, Dogwood Park, and the Trolley
Trail. The Extension to Park does not include the Lake Road Station, so visual impacts to the
Milwaukie Local Share Parcel and Dogwood Park would be very low.
Trolley Trail (Planned)

The design options and impacts of the 2003 LPA to Park alignment to the planned Trolley Trail are
similar to those described in the Tillamook Branch Line alignment, except for the presence of an atgrade or elevated Bluebird Station, which would require more coordination to accommodate the trail
and other intersection improvements and modifications along the west side of SE McLoughlin
Boulevard.
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3.6.2.8 Maintenance Base

The expansion of the TriMet Ruby Junction operations facility in Gresham is not expected to affect
any park or recreation resources. The planned Gresham/Fairview Trail through this area would run
along the east side of the existing TriMet Ruby Junction operations facility, and therefore would not
be impacted by the expansion, as it would occur to the west.
3.6.2.9 Summary of Direct and Secondary Impacts

Two existing recreational resources, South Waterfront Park and Eastmoreland Golf Course, and two
planned resources, Robert Kronberg Park and the Trolley Trail, would have direct impacts from any
of the alignments through right-of-way acquisition. These impacts are indicated in Table 3.6-2. The
Willamette River Crossing options could also intersect future easements for the South Waterfront
Greenway, but there are no easements currently in place.
Many impacts to recreational resources are secondary impacts, which can be caused by the
proximity of light rail to the resource. These secondary impacts are summarized in Table 3.6-3 and
are based on the effects found in other topic areas, including Visual and Aesthetics, Noise and
Vibration, and Transportation.
Table 3.6-2
Summary of Direct Impacts to Park and Recreation Resources
Name

Owner/Custodian

Alignment

Estimated
Impacted Acres

Total Acreage
of Resource

South Waterfront Park

City of Portland

2003 LPA, 2003 LPA to
Park and 2003 LPA with
Tillamook

0.06

4.27

Eastmoreland Golf
Course

City of Portland

2003 LPA, 2003 LPA to
Park and 2003 LPA with
Tillamook

>0.02

148

Robert Kronberg Park
(Planned)

City of Milwaukie

2003 LPA to Park and
2003 LPA with Tillamook
(range reflects elevated
and at-grade options)

0.05 to 0.10

3.50

Trolley Trail (Planned)

North Clackamas Parks
and Recreation District

2003 LPA to Park and
2003 LPA with Tillamook

0.87

17.41
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Table 3.6-3
Recreational Resources with Potential Secondary Impacts by the Build Alternative
Name

Owner/ Custodian

Alignments Impacting Park

Potential Impact

South Waterfront Park

City of Portland

2003 LPA, 2003 LPA to Park and
2003 LPA with Tillamook

Visual

South Waterfront
Greenway (Planned)

Currently in private
ownership; planned by
City of Portland

All Willamette River Crossing
Options

Visual

Eastside Willamette
River Greenway

City of Portland

2003 LPA, 2003 LPA to Park,
2003 LPA with Tillamook, and all
River Crossing Options

Visual

Springwater Corridor
Trail

City of Portland Parks
and Recreation

2003 LPA, 2003 LPA to Park,
and 2003 LPA with Tillamook

Visual

Dogwood Park

City of Milwaukie/North
Clackamas Parks and
Recreation Department

2003 LPA, 2003 LPA to Park,
2003 LPA with Tillamook

Visual

Milwaukie Local Share
Parcel

City of Milwaukie/North
Clackamas Parks and
Recreation Department

2003 LPA, 2003 LPA to Park,
2003 LPA with Tillamook

Visual

Robert Kronberg Park
(Planned)

City of Milwaukie

2003 LPA to Park and 2003 LPA
with Tillamook

Visual

Trolley Trail (Planned)

North Clackamas Parks
and Recreation District

2003 LPA to Park and 2003 LPA
with Tillamook

Visual

3.6.3 Short-Term Impacts (Construction)
Short-term effects from construction would include changes or restrictions in access, and increases
in noise, dust, or delays in traveling to events or recreational resources. The location and duration of
these effects would differ depending on the project alignments chosen.
Mitigation measures such as signage, alternative traffic routing, and traffic control can mitigate
delays and perceptions of decreased access.
Under certain scenarios, construction could temporarily close or limit bicycle or pedestrian access or
require detours for the Eastside Willamette River Greenway, the Springwater Corridor, and the
planned Trolley Trail, which could affect the connection between multi-use trails that are part of the
40-Mile Loop.
3.6.4 Mitigation
3.6.4.1 Long-Term Mitigation

The design of the light rail project would be coordinated with park owners to minimize the effects of
the light rail project. FTA, Metro, and TriMet are coordinating with the City of Milwaukie, the City
of Portland, and Clackamas County to define appropriate measures for reducing impacts. Initial
designs already incorporate measures designed to minimize impacts and to provide opportunities for
benefits. For instance, the light rail route intersects several trails but is grade separated at crossings
in all cases and provides stations nearby; the new bridge would also include a trail connecting to
both existing and planned trails. Where the use of park property is required, the project will work
with the park owner to determine appropriate compensation or other agreements needed to allow use
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of the land for the light rail right-of-way. During design, additional design efforts will explore other
potential design measures for the Preferred Alternative. Potential mitigation measures could include
new or replaced landscaping, park amenities, or modifying project design.
3.6.4.2 Short-Term Mitigation

Depending on the type of resource and the type of project-related impacts, mitigation measures can
include a wide range of options, including those defined within individual topic areas such as noise,
visual, and transportation. Where direct or proximity impacts are expected, the project will
coordinate with park owners to maintain access to park resources where possible and, when
restrictions to access or the use of park or recreation resources are unavoidable, the project would
work to minimize the duration.
3.6.5 Section 4(f) Resources
Section 4(f) resources include publicly owned parks, recreation areas, wildlife and waterfowl
refuges, and historic sites. The analysis of these resources helps FTA determine if there would be
any use or taking of Section 4(f) lands or if there would be any impacts that would diminish the
qualities that make them Section 4(f) resources.
Some of the park and recreational resources evaluated in the sections above are not considered
Section 4(f) resources because they are not publicly owned. The following planned or existing park
and recreational resources within the project APE are considered Section 4(f) Resources:
x

South Waterfront Park

x

Eastside Willamette River Greenway

x

Eastmoreland Golf Course

x

Springwater Corridor

x

Dogwood Park

x

Milwaukie Local Share Parcel

x

Robert Kronberg Park (Planned)

x

Trolley Trail (Planned)

Appendix K contains a draft Section 4(f) evaluation of the project’s effect on 4(f) resources.
3.6.5.1 2003 LPA

The 2003 LPA would require a small portion of parkland from South Waterfront Park, which would
not “adversely affect the activities, features, and attributes” of the park. None of the other river
crossings would have impacts due to right-of-way acquisition to South Waterfront Park, but they
may have visual impacts to the park.
The 2003 LPA could have visual impacts to the Eastside Willamette River Greenway and the
Springwater Corridor, but the effects would be minor.
The 2003 LPA would require bus pullouts just east of the proposed Bybee Station, along SE Bybee
Street. A narrow strip of land from the Eastmoreland Golf Course may be needed immediately
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adjacent to the existing street right-of-way for the development of sidewalks with bus stops and for
retaining walls.
3.6.5.2 Willamette River Crossing Options

The Willamette River Crossing Options would not require a use of land from any Section 4(f)
resources. Like the 2003 LPA, two river crossings terminating at SE Sherman Street would cross
over the Eastside Willamette River Greenway on an elevated structure, but would not require the use
of trail land. There could be a modification of the trail elevation to provide for adequate clearance
below the bridge structures, but would not constitute a constructive use of the trail.
3.6.5.3 Tillamook Branch Line Alignment

The Tillamook Branch Line alignment would require use of property along the western boundary of
the planned Robert Kronberg Park under the at-grade option, and the elevated option would require a
smaller part of the property at the boundary. The at-grade option may require approximately 0.10
acres of the total 3.5 acres of land reserved for the planned park, and the elevated option may require
less than 0.05 acres. The Tillamook Branch Line alignment would potentially use land from the
planned Trolley Trail. The trail is under the jurisdiction of the NCPRD, which has participated in
early efforts to coordinate its design and phasing with the light rail project.
3.6.5.4 2003 LPA Extension to Park

The 2003 Extension to Park alignment would potentially have the same use of Robert Kronberg Park
and the planned Trolley Trail as the Tillamook Branch Alignment.
3.6.6 Section 6(f) Resources
Section 6(f) restricts the conversion of uses for properties acquired or developed using monies from
Land and Water Conservation Fund (LWCF). The Light Rail Alternative would not impact any
resources that were federally funded by the LWCF.

3.7 GEOLOGY AND SOILS
This section addresses geology, soils, and hydrogeologic conditions and impacts for the PortlandMilwaukie Light Rail Project. Complete details on the geology, soils and hydrogeologic conditions
analysis are given in the Portland-Milwaukie Light Rail Project Geology and Soils Results Report,
Metro, April 2008. This section covers the following information:
x

Descriptions of alternatives

x

Summaries of methods for data collection and analysis

x

Area of potential effect (APE)

x

Existing conditions in the affected environment

x

Long-term, construction, and cumulative effects to geologic conditions

x

Mitigation measures for long-term and construction effects

x

Required permits and approvals
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3.7.1 Affected Environment
The project team reviewed existing geologic and hydrologic conditions within the project area, using
an APE defined as a 1,000-foot buffer around the sites and alignment where the project would be
built and operated.
3.7.1.1 Geology and Hydrology
Geology

The study area is underlain by rocks of Eocene to Pleistocene age and unconsolidated sediments of
Quaternary age. The rock units include several members of the Columbia River Basalt Group
(CRBG), conglomerate and associated rock groups of the Troutdale Formation, and basalts and
pyroclastics of the Boring Lavas. Unconsolidated units include gravels, sands, and fine deposits
related to the Plio-Pleistocene catastrophic floods and recent alluvium from the Willamette and
Clackamas Rivers and associated streams. Artificial fill is present along the east and west banks of
the Willamette River in the vicinity of the Hawthorne and Ross Island Bridges. The thickness and
extent of the fill varies. Older fill may have been placed with little concern for material type and
stability.
Soils

Soils within the study area are developed on flood and alluvial deposits, with smaller areas
developed from volcanic rocks. Soils within the study area that are classified as urban land are where
the original soils were removed or modified by cut, fill, and grading associated with land
development. Where undisturbed, soils within the study area consist of sandy to clayey loam and
range in their ability to drain water to the subsurface.
Soil, Aggregate, and Rock Resources

No economic soil, aggregate, and rock resources were identified in the APE. The only aggregate
quarries in the proximity of the APE are the Ross Island Sand and Gravel Company, at 4315
SE McLoughlin Boulevard, Portland, Oregon, and an unnamed gravel pit along the east side of the
UPRR rail line, just north of SE Harrison Street.
Groundwater Resources

Shallow groundwater may be encountered within the study area. These shallow groundwater areas
include those underlain by Quaternary river channel deposits observed in the Mount Scott area and
between Milwaukie and Oregon City. There is no area-wide confining unit to retard the advection of
surficial contamination to the shallow groundwater table below. Due to the presence of shallow
groundwater, potential subgrade construction of rail lines or structures may require dewatering.
Potable groundwater is an important resource in the study area for domestic, municipal, industrial,
and irrigation use. However, no wells for potable water appear to be within the APE. Monitoring,
irrigation, and industrial wells in and near the APE are of significant value due to ongoing
groundwater quality and quantity studies.
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3.7.1.2 Geologic Hazards
Tectonic Setting

The State of Oregon is on the North American continent crustal plate near a convergent plate
boundary with the Juan de Fuca oceanic crustal plate, which lies approximately 100 miles off the
Oregon coast. The oblique convergence of the North American Plate with the Juan de Fuca Plate has
created northwest-trending fault zones and crustal blocks. This regional tectonic regime is capable of
producing subduction zone earthquakes of magnitude (M) 8 or greater. The convergence of the two
crustal plates has caused interpolate folding and faulting of rocks and shallow crustal ruptures in the
vicinity of the project area. In addition, volcanic activity associated with the Cascade Range is a
source of seismic activity.
Earthquakes

Seismicity in the Portland area has produced earthquakes with magnitudes of M5.3 in 1877, M5.5 in
1962, and M5.6 during the Scotts Mills earthquake in 1993. There are several crustal faults in the
vicinity of the study area that likely are active and may be a potential seismic hazard. These include
the Portland Hills Fault and the East Bank Fault. The Portland Hills Fault crosses the APE
approximately one-quarter mile south of the intersection of SE Tacoma Street and SE Milwaukie
Boulevard and near the intersection of SE Lake Road and SE Milwaukie Boulevard.
Relative earthquake hazards maps indicate that much of the APE is within an area categorized as
having a high earthquake hazard (see Figure 3.7-1). The rating is based on combined effects of
liquefaction susceptibility, lateral spread displacement, dynamic slope instability, and ground motion
amplification. A review of hazards maps indicates that slope instability, liquefaction, and lateral
spread displacement conditions are limited within the APE and are localized along the east and west
banks of the Willamette River. Therefore, the high relative earthquake rating is attributed to ground
amplification conditions.
Volcanic Hazards

Primary volcanic hazards include ash fall and flooding from Mount Saint Helens and Mount Hood.
These hazards are limited within the APE and do not differentiate the alternatives.
Landslides

Landslide hazard areas are typically defined as areas that, due to a combination of slope inclination,
soil type, geologic structure, and presence of water, are susceptible to failure and subsequent
downhill movement. Active and historically active landslides do not appear to be located within the
APE.
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Steep Slopes

Steep slope hazard areas are typically defined as areas where there is no mapped or designated
landslide hazard, but where there are slopes equal to or greater than 25 percent. Steep slope hazards
present problems with stormwater runoff, erosion, and slope instability. Steep slopes in the APE are
limited to areas along the east and west bank of the Willamette River, north and south of Kellogg
Lake, and along the UPRR rail line near Ardenwald. Outside of these identified areas, which are
small in aerial extent, no significant steep slopes greater than 25 percent occur in the APE. However,
there are localized areas where steep slopes have been observed, including areas adjacent to
SE McLoughlin Boulevard, particularly south of downtown Milwaukie.
Hazardous Soil Properties

Two soil hazard types, high shrink-swell soils, and hydric soils, have been identified in the study
area. High shrink-swell soils are primarily clay soils that swell when moisture is absorbed. These
soils typically occur in poorly drained bottomland and can exert pressures on solid structures and
cause severe damage. Saum Silt Loam is identified as a potential shrink-swell soil within the project
APE near the southern terminus. Wapato Silt Loam has a shrink-swell potential and is located within
the Johnson Creek drainage.
Hydric soils or wet soils are described as having a groundwater table within 1.5 feet of the ground
surface, a condition that likely occurs during the wetter months of the year. The high water table
creates areas of standing water, which can fill excavation sites. Wapato Silt Loam and Wollent Silt
Loam have been identified as hydric soils. These soils are located in the Crystal Springs and Johnson
Creek drainage basins.
3.7.2 Environmental Consequences
A summary of long-term, construction, and cumulative impacts to geologic and hydrologic
conditions is presented below.
3.7.2.1 Long-Term Impacts

Long-term effects are future effects to resources within the region that may occur after the
completion of the Portland-Milwaukie Light Rail Project. Long-term impacts are effects that may be
regional as well as local in nature and that may extend from the APE into Clackamas, Multnomah,
and Washington Counties of Oregon, and into Clark County in Washington.
No-Build Alternative

The No-Build Alternative would not affect geologic or hydrologic resources or geologic hazards.
The regional setting and local conditions would be unchanged, except for other projects that would
occur even if the light rail project were not built. Soils in the region have a relatively high
earthquake hazard rating and are susceptible to a major seismic event. Ongoing growth and
development in the region may put a strain on existing groundwater and rock resources.
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Light Rail Alternative

The 2003 LPA generally crosses lands that are urbanized and is likely to have limited long-term
effects on existing geologic and hydrologic conditions. The following effects could occur with the
Light Rail Alternative:
x

Engineered bridges and structures must be able to withstand a major seismic event.

x

Relatively minor changes may be made to topography and drainage patterns.

x

Further stabilization of existing slopes, through the use of retaining walls or other design
measures, may be required.

x

There may be limited settlement of near-surface features.

x

Ongoing growth may put a strain on existing groundwater and rock resources, similar to the
demands expected under the No-Build Alternative.

None of the options considered for the 2003 LPA would involve an appreciable difference in effects
compared to the preferred alternatives.
Willamette River Crossing Options

No appreciable differences are thought to exist among Willamette River crossing options in regard to
effects on geologic and hydrologic conditions or adverse effects on resources.
Alignment Options

No appreciable differences are thought to exist among alignment and terminus options in regard to
existing geologic and hydrologic conditions or adverse effects on resources.
Alignment and Terminus

No appreciable differences are thought to exist among alignment options in regard to existing
geologic and hydrologic conditions or adverse effects on resources.
Maintenance Base

The Light Rail Alternative would require expansion of the existing Ruby Junction maintenance
facility on NW Eleven Mile Avenue in Gresham. The maintenance base expansion has no
meaningful effect on geology and soils.
3.7.2.2 Short-Term Impacts (Construction)

Construction impacts are potential short-term impacts to resources within the APE that occur prior to
or during construction of the Portland-Milwaukie Light Rail Project.
No-Build Alternative

The impacts of the No-Build Alternative on existing geologic or hydrogeologic resources would
involve only those of other projects that are expected to be developed in the area, even if light rail
were not built.
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Light Rail Alternative

With respect to geologic and hydrogeologic resources, the following beneficial effects could occur
due to construction:
x

Engineering improvements to areas underlain by historic artificial fill that may be inherently
unstable due to the manner in which the fill was placed

x

Implementation of advanced or innovative geologic engineering controls

The following potential adverse short-term effects could occur (if not mitigated):
x

Induced erosion from construction

x

Degraded groundwater quality from construction

Willamette River Crossing Options

No appreciable differences are thought to exist among crossing options in regard to effects on
geologic and hydrologic conditions or adverse effects on resources. However, the four South
Waterfront crossing options would likely encounter artificial fill during construction, which may
require special design measures. The 2003 LPA, which appears to have more of its length located on
natural soils, may not require special design measures.
Alignment Options

No appreciable differences are thought to exist among alignment and terminus options in regard to
existing geologic and hydrologic conditions or adverse effects on resources.
Alignment and Terminus

No appreciable differences are thought to exist among alignment options in regard to existing
geologic and hydrologic conditions or adverse effects on resources.
Maintenance Base

The Light Rail Alternative would require expansion of the existing Ruby Junction maintenance
facility on NW Eleven Mile Avenue in Gresham. The maintenance base expansion has no
meaningful effect on geology and soils.
3.7.2.3 Cumulative Impacts

The surficial geologic units have been affected by prior activities along the alignment and would be
affected by future developments as well. The small changes that would occur due to this project
include reworking of disturbed soil, localized minor grade changes, minor changes in slope stability
and ground improvements. These activities would have little or no meaningful impact to geology or
soils and are not expected to materially cause or increase any significant cumulative impacts.
3.7.3 Mitigation
3.7.3.1 Long-Term Mitigation

Mitigation measures to minimize impacts will be addressed using information obtained during
preliminary and final engineering and will utilize standard-of-practice highway/rail construction
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methods. Mitigation measures will be identified to meet applicable state and federal design and
construction codes that govern transportation projects. Construction standards and guidance used by
TriMet, as well as guidance from ODOT, FTA, FHWA, and American Association of State Highway
and Transportation Officials (AASHTO), will be followed to ensure that appropriate mitigation
measures are employed.
The following potential mitigation and minimization measures for long-term effects were identified:
x Avoid steep slopes along the east and west banks of the Willamette River and in the vicinity of
Waverly Heights, Milwaukie Heights along Kellogg Creek, and the Ardenwald neighborhood.
x Avoid unstable soils. In areas where unstable soils are limited, they can be excavated and
replaced by engineered fill. If this is not feasible, mat foundations, deep foundations, piles, or
other forms of mechanical foundations can be used.
x Seismic upgrades to existing or newly proposed structures within the APE that may be
susceptible to earthquake hazards could involve introduction of stabilizing soil or supporting
structures on non-liquefiable soils or bedrock and more extensive foundation and structural
design.
x Identify, characterize, and mitigate unidentified geologic hazards.
x Establish erosion controls during construction through the implementation of erosion and
sediment control plans (ESCPs) and grading permits. Mitigation should adhere to Oregon
Department of Transportation Construction Project Pollution Control Manual.
x Establish erosion control at river and stream banks through the implementation of ESCP for
bridge crossings.
x Protect groundwater resources through stormwater management.
3.7.3.2 Construction Mitigation

Site-specific mitigation measures will be considered in subsequent geotechnical evaluations. In cases
where avoidance of seismic hazards, steep slopes, known contamination sites, and hazardous soil
types is not possible due to the distribution of these conditions throughout the project area, effects of
these conditions should be minimized through appropriate geotechnical and engineering controls.
Construction impacts will be addressed by evaluating the results of subsurface investigations that are
conducted in proposed construction areas. The investigations will be conducted in accordance with
generally accepted industry practice and will collect information to establish the design criteria for
built structures. A separate geotechnical report will be prepared during the engineering design
portion of the project. The geotechnical report will quantify the potential short-term construction
impacts of the existing geologic and geotechnical conditions on the project. Ground conditions will
be evaluated from soil samples collected during drilling activities.
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3.8 ECOSYSTEMS
The Ecosystems section discusses the wetlands, vegetation, wildlife, and fisheries species that could
be affected by the Portland-Milwaukie Light Rail Project. Additional detail is provided in the
Ecosystems Results Report, Metro, April 2008. The Portland-Milwaukie Light Rail Project will be
subject to federal, state, and local regulations concerning potential impacts to biological resources.
Consequently, the ecosystems analysis provides documentation that will be considered in mitigation
measures for the FEIS and also assumes compliance with requirements of permit decisions for the
project. The principal natural resource regulations, ordinances, and permit actions that could apply to
the selected alternative are summarized in Table 3.8-1. Additional permits and approvals are listed in
Section 6.3.
Table 3.8-1
Summary of Potential Natural Resource Permit Requirements
Regulation/Permit
Federal
National Environmental Policy
Act (NEPA)
Clean Water Act (CWA) Section
404 Individual Permit; Section 10
(Rivers and Harbors Act)
Endangered Species Act (ESA)

Fish and Wildlife Coordination
Act
Magnuson-Stevens Fishery
Conservation Management Act

Responsible Agency

Resource Studies

Federal Transit Administration
(FTA)
US Army Corps of Engineers
(USACE)

NEPA EIS addressing natural resource
conditions, impacts and mitigation
Alternatives analysis; wetland delineation
study; wetland functional assessment
and impact analysis; mitigation plan
Biological Assessment addressing
project impacts to listed species, species
proposed for listing and candidate
species, and their habitats
Agency consultation; identify impacts to
fish and wildlife resources; recommend
mitigation
Identify potential impacts to Essential
Fish Habitat (EFH)

National Marine Fisheries
Service (NMFS); US Fish and
Wildlife Service (USFWS)
USFWS; NMFS; Oregon
Department of Fish and
Wildlife (ODFW)
NMFS

Migratory Bird Treaty Act
State
Oregon Removal – Fill Permit

USFWS

Identify impacts to migratory birds

OR Department of State Lands
(DSL)

Oregon State ESA

Oregon Fish Passage Statute

ODFW; OR Department of
Agriculture (ODA)
OR Department of
Environmental Quality (DEQ);
US Environmental Protection
Agency (EPA)
ODFW

Alternatives analysis; wetland delineation
study; wetland functional assessment
and impact analysis; mitigation plan
Identify project impact to state-listed and
candidate species
Assess project compliance with state
water quality standards; implement
mitigation measures; stormwater
management plan
Identify stream crossing and impacts to
ability for fish to pass upstream and
downstream

Local
Portland Greenway Review

City of Portland

Environment Overlay Zone

City of Portland

City of Milwaukie Natural
Resource Overlay Zone
Setback Requirements

City of Milwaukie

CWA Section 401 Water Quality
Certification
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Clackamas County

Evaluation of impacts to native
vegetation; mitigation or preservation of
native vegetation
Identification of adverse impacts;
mitigation plan
Protection of natural resources and areas
of public value
Protection of river and stream corridors
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Regulated Resources
All
Waters of the U.S.,
including wetlands
Vegetation, wildlife,
fisheries, habitats

Vegetation, wildlife,
fisheries, habitats
Habitat for
commercially
significant fish
Wildlife
Waters of the state,
including wetlands
Vegetation, wildlife,
fisheries
Rivers, streams, other
bodies of water

Native fish, streams
and culverts

Greenway Setback,
vegetation, wildlife,
fisheries
Streams, wetlands,
wildlife habitat
All
Rivers and streams
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In addition, Executive Order 11990, Protection of Wetlands requires federal agencies to take action
to minimize the destruction, loss or degradation of wetlands and to preserve and enhance the natural
and beneficial values of wetlands. Agencies must avoid undertaking or providing assistance for new
construction located in wetlands unless the agency finds that there is no practicable alternative to
such construction and that the proposed action includes all practicable measures to minimize harm to
wetlands, which may result from such use. In making this finding, the head of the agency may take
into account economic, environmental and other pertinent factors. Executive Order 11988 –
Floodplain Management provides similar protection for floodplains.
3.8.1 Affected Environment
The construction and operation of a light rail line has the potential to affect existing biological
resources. These biological resources include wetlands and waterways, vegetation, wildlife,
fisheries, and threatened and endangered species. Discussions of the affected environment, focused
primarily on resources within an area of potential effect (APE) of 150 feet in each direction from the
proposed project alignment (creating a 300-foot wide study area), are provided below. However, the
analysis also considers information from field observations and from local, state and federal agencies
to help characterize ecosystem resources.
3.8.1.1 Wetlands

Five wetlands sites were identified within the light rail project corridor study area. The Ruby
Junction Operations Facility is situated partially on hydric soils, and wetlands or waters are present
in the vicinity. However, no wetlands or waters are present within the facility’s boundaries.
Table 3.8-2
Summary of Wetlands within the Study Corridor
Site/Wetland

Waterway

Wetland Class

Wetland
Determination

PM1/A

Crystal Springs
Creek

RFT

Wetland

Perennial stream bounded by emergent and
scrub-shrub wetland.

PM2/B

NA

S/F

Wetland

Union Pacific Railroad (UPRR) Brooklyn Yard
wetland mitigation site.

PM6/C

NA

DEP

Wetland

City of Milwaukie Roswell retention facility
supporting emergent, scrub-shrub, and
forested wetland.

PM7/D

Crystal Creek
and tributary

RFT

Wetland

Perennial stream and intermittent tributary
supporting emergent, scrub-shrub, and
forested wetland.

PM10/O

Unnamed
ephemeral
drainage

DEP

Wetland

Small wetland with no outlet due to roadway
fill at downslope end, receives hydrology
from small ephemeral drainage.

Comments

Source: URS, April 2002; David Evans and Associates, 2008.
Notes: Wetland class based on HGM methodology (Adamus 2001): NA = Not Applicable; RFT = Riverine Flow-Through; RI = Riverine Impounding;
S/F = Slope/Flat; DEP = Depressional.
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3.8.1.2 Waterways

Depending on the alignment option selected, transit improvements proposed as part of the Light Rail
Alternative would cross the Willamette River and Kellogg Lake2 as well as up to five streams, all
located within the lower portion of the Willamette River basin. These streams include Crystal
Springs Creek, Johnson Creek, Crystal Creek, Spring Creek, and Courtney Springs Creek.
Additionally, the proposed expansion of the existing Ruby Junction Operations Facility in Gresham
would occur in proximity to Fairview Creek and would occur in a portion of its floodplain. These
streams currently receive runoff from roadways and other surfaces. The majority of this runoff is not
treated to current design standards for quality or quantity. The floodplains near the corridor are also
considered an integral part of the waterways ecological function, although within the project area,
most of the floodplains involve cleared areas. The exceptions include Crystal Springs Creek and
Johnson Creek, where active restoration and preservation activities have helped maintain and
improve functional values.
Figure 3.8-1 provides mapping of the rivers and streams in the analysis area. Table 3.8-3 identifies
the project area streams affected by the Light Rail Alternative and its alignment options. Table 3.8-4
summarizes existing conditions in each of these waterbodies. Additional details on waterways,
including a floodplains map, as well as water quality and stormwater issues in the corridor, are
provided in Section 3.9, Water Resources.
Table 3.8-3
Project Area Streams

Stream1,2,3
Willamette River

2003 LPA

2003 LPA-Park

Tillamook Branch
Line Alignment

X

X

X

Crystal Springs Creek

X

X

X

Johnson Creek

X

X

X

Crystal Creek

X

X

X

Spring Creek

X

X

X

Kellogg Lake/Creek

X

X

Courtney Springs Creek

X

X

Fairview Creek
1
2
3

Ruby Junction
Operations
Facility

X

Streams are presented in order moving south along the alignment.
Fairview Creek is proximate to the existing Ruby Junction Operations Facility, which would be expanded as part of the Light Rail Alternative. It is not listed
in this table because it is not crossed by any of the alignment options but could be indirectly affected by the proposed expansion of the facility.
There are four Willamette River crossing options located south of the 2003 LPA crossing. They would not affect any streams other than the Willamette
River and can be applied to any of the corridor’s alignment options.

2

A dam located at Kellogg Creek’s SE McLoughlin Boulevard bridge impounds the creek to form Kellogg Lake. The
proposed alignment crosses this impounded area. Although there are plans to remove the dam and return the creek to a
free-flowing stream, a specific timeline is not available. Consequently, this report assumes the proposed project will
cross the lake and refers to the affected waterbody as Kellogg Lake.
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Table 3.8-4
Summary of Existing Conditions in Project Area Streams

1
2
3
4
5

Stream

Crossed by
Alignment
Options

Supports TES Fish
Species
1
(Species)

Approx.
Basin Size
(sq mi)

Approx.
Wetted
Width at
Crossing
2
(ft)

Willamette River

All

Yes
(Chinook, coho,
cutthroat, steelhead,
pacific lamprey,
green sturgeon)

11,500

1,200

Crystal Springs
Creek

All

Yes
(Chinook, coho,
cutthroat, steelhead,
pacific lamprey)

2

Johnson Creek

All

Yes
(Chinook, coho,
cutthroat, steelhead)

Crystal Creek

All

Spring Creek

Water Quality Limited
TMDL(s) Approved for
Waterbodies for
3,4
3,5
Following Parameters
Following Parameters
aldrin, biological criteria,
DDT, DDE, dieldrin, E.
coli, fecal coliform, iron,
manganese, mercury,
PCBs, PAHs,
pentachlorophenol

Dioxin; temperature;
bacteria

15

None

Bacteria; temperature;
DDT; dieldrin

54

35

DDT, temperature,
dieldrin, E. coli, fecal
coliform, PCBs, PAHs

Bacteria; temperature;
DDT; dieldrin

No

<1

<5

Not Listed; Tributary of
Johnson Creek

None; see Johnson
Creek

All

No

<1

<5

Not Listed; Tributary of
Johnson Creek

None; see Johnson
Creek

Kellogg
Lake/Creek

2 of 3

Yes
(Chinook, coho,
pacific lamprey,
cutthroat, steelhead)

15

400

E. coli

None

Courtney
Springs Creek

2 of 3

Yes
(cutthroat)

<1

<5

Not Listed; Tributary of
Kellogg Lake/Creek

None; see Kellogg
Lake/Creek

Fairview Creek

None

No

7

NA

E. coli, fecal coliform

Bacteria; temperature

Sources: PNW Ecosystem Research Consortium (2002); StreamNet (2007a); City of Portland (2007).
Wetted width is the distance between water’s edge on each side of the stream as measured perpendicular to streamflow.
Source: DEQ 2007.
The 303(d) list is a list of waterbodies (or segments of waterbodies) that do not meet their designated water quality standards as defined by Section 303(d)
of the federal Clean Water Act. These “impaired” waterbodies are reported to EPA every two years on the 303(d) list, which is maintained by DEQ.
A Total Maximum Daily Load (TMDL) is a quantitative analysis of a waterbody that includes two components: (a) a calculation of the maximum amount of a
pollutant that a waterbody can receive and still meet water quality standards, and (b) an allocation of that total amount amongst the pollutant's sources
(both point and nonpoint). TMDLs largely determine the regulatory environment under which municipalities manage their stormwater discharges.

The proposed alignment options would cross project area streams in the following locations:
x

Willamette River – the 2003 LPA and four crossing options, all located between the Marquam
and Ross Island Bridges.

x

Crystal Springs Creek – immediately west of UPRR, approximately one-quarter mile north of the
SE Bybee Boulevard bridge.

x

Johnson Creek – immediately east of SE McLoughlin Boulevard, approximately 100 feet south
of the SE Tacoma Street bridge.

x

Crystal Creek – adjacent to the UPRR, between the Highway 224 and SE Harrison Street
crossings.

x

Spring Creek – adjacent to the UPRR at its SE Harrison Street crossing.

x

Kellogg Lake – immediately east of the existing UPRR crossing.
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x

Courtney Springs Creek – immediately to the west of SE McLoughlin Boulevard; approximately
100 feet north of SE Park Avenue.

Kellogg Lake and Courtney Springs Creek would be crossed only if either the Tillamook Branch
Line or 2003 LPA to Park alignment option is selected. All streams are proposed to be crossed on
new bridge structures or using existing culverts. With the exception of the Willamette River and
Kellogg Lake (if it remains in its current dammed condition), all crossing structures and project
elements would be located above the ordinary high water (OHW) elevation. See Section 3.9 for
additional details on hydrological, stormwater and floodplain issues.
3.8.1.3 Vegetation

The project study area consists primarily of developed land cover. Developed land cover includes
commercial and residential buildings, roads, sidewalks, train yards and railways, and other
infrastructure. The remainder of the project study area consists of several undeveloped areas
primarily within road and railway rights-of-way, the banks of the Willamette River, Johnson Creek
corridor, park areas adjacent to Kellogg Lake, the Eastmoreland Golf Course, and a few
undeveloped lots. Five vegetation cover types were noted within the alignment including grassland,
scrub-shrub, riparian scrub-shrub, upland forest, and riparian forest. These vegetation cover types
include the broader habitat types identified in the 2006 Oregon Conservation Strategy, but the
corridor encounters primarily wetland and riparian habitat types identified in the strategy.
Table 3.8-5 lists the acreage of each plant community within the corridor. The vegetation cover
estimates are based on a 150-foot buffer around project elements (i.e., a 300-foot-wide corridor
centered on track centerline) and includes all alignment options. A vegetation cover map is also
provided in Figure 3.8-2.
Table 3.8-5
Vegetation Cover Types/Plant Communities within the Project Corridor

1

Vegetation Type

Acres in Study Area1

Percent of Study Area

Grassland

12.58

3%

Riparian Scrub-Shrub

8.87

2%

Scrub-Shrub

23.37

6%

Riparian Forest

3.16

1%

Upland Forest

17.08

5%

Open Water

32.13

8%

Developed

283.28

75%

Total

380.47

100%

Acreage data from GIS mapping based on revisions to data from South Corridor SDEIS (2002) Cover types at the Ruby Junction Operations Facility
consists of developed, with small portions of residential lawn and mature trees.
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3.8.1.4 Wildlife

Wildlife species that occur within the project area include amphibians, reptiles, birds, and mammals.
Many of these species are commonly found in urban habitats. They are generally adapted to life in
urbanized areas, often occurring in edge habitats that exist along the boundaries of different habitat
types. Some of these common species are non-native such as the bullfrog, European starling, and
English sparrow.
At least 20 species of amphibians and reptiles potentially occur within the study corridor, including
native and non-native species. Among these species are the northwestern salamander, northern redlegged frog, western painted turtle, northwestern pond turtle, and northern alligator lizard. The
amphibians are generally found in quiet waters that are often cold, clear, and well oxygenated. The
reptiles within the study corridor would be expected to occur in moist areas of riparian and wetland
habitats.
Bird species are the largest group of animals that occur in urban areas, including the study corridor.
Notable bird species in the area include the great blue heron, red-tailed hawks, and osprey. Peregrine
falcons are not known to nest in the study corridor, nor is there likely suitable habitat for nesting, but
peregrine falcons could use some of the corridor areas for foraging and migration activities.
Bald eagles were delisted from the federal ESA in August 2007 but are still listed as threatened
under Oregon’s ESA. Information on bald eagles is discussed in the Threatened, Endangered and
Sensitive (TES) species sections below.
Native mammals in urban areas are usually found near larger undisturbed habitats. Mammals that
occur in the vicinity of the study corridor include Virginia opossum, Eastern cottontail, raccoon,
coyote, fox squirrel, native mice and vole species, several bat species, house mice, and Norway rat.
Occasionally, black-tailed deer would be expected to occur in the larger woodland areas. Also,
muskrat, non-native nutria, beaver, and river otter occur in the Willamette River and its tributaries.
Urban areas, which are usually characterized by fragmented non-contiguous habitats, generally limit
movement of ambulatory wildlife (species that walk or run). The alignment is primarily located
along existing streets and railroads and would not create new barriers to wildlife movement. The few
wildlife corridors that are near to or crossed by the alignment tend to be near streams. Wildlife
species likely to be present at the Ruby Junction Operations Facility, which is within an urbanized
area, are similar to those in the Portland - Milwaukie corridor.
3.8.1.5 Fisheries

Fisheries resources in the project area consist of both native and non-native species in a variety of
urbanized stream habitats. Despite the degraded and altered condition of watersheds located in the
project area, approximately half of the streams crossed by the Light Rail Alternative are documented
as supporting populations of resident and anadromous fish species. The remaining streams are much
smaller but likely support resident and anadromous species during certain portions of the year.
3.8.1.6 Threatened, Endangered, and Sensitive Species

Threatened and endangered species (TES), including those species proposed for listing or candidates
for listing, are categorized as such under the federal and Oregon ESAs. Sensitive species are
categorized as such by federal agencies as species of concern and by Oregon Department of Fish and
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Wildlife (ODFW) and Oregon Department of Agriculture (ODA) through the Oregon sensitive
species lists. In addition, other entities may denote the special status of species including the City of
Portland and the Oregon Natural Heritage Information Center (ORNHIC).
Seven of the native fisheries species documented in project area streams are listed as threatened under
the ESA, and several more are species of concern. As listed in Table 3.8-6, waterbodies within the
project area that support some or all of these species include Crystal Springs Creek, Johnson Creek,
Kellogg Lake/Creek, and the Willamette River (StreamNet, 2007; City of Portland, 2007; ODFW,
2002). A more detailed listing of both native and non-native fish species and their presence in project
area streams is provided in the Ecosystems Results Report, Metro, April 2008.

Crystal Springs
Creek

Johnson Creek

Kellogg Lake/
Creek

Willamette River

Lower Columbia River Coho Salmon ESU1

Oncorhynchus kisutch

LT

LE

X

X

X

X

Lower Columbia River Steelhead DPS2

O. mykiss

LT

SC

X

X

X

X

X

X

X

Common Name

Scientific Name

Federal Status

State Status

Table 3.8-6
Fish Species with Federal Status Likely to be Present near the Project

Native Species

2

Upper Willamette River Steelhead DPS

O. mykiss

LT

SC

Lower Columbia River Chinook Salmon ESU1,2

O. tshawytscha

LT

SC

1,2

X
X

Upper Willamette River Chinook Salmon ESU

O. tshawytscha

LT

--

X

Bull trout3

Salvelinus confluentus

LT

SC

X

Green sturgeon (southern DPS)

Acipenser medirostris

LT

--

X

Green sturgeon (northern DPS)3

Acipenser medirostris

SOC

--

Lampetra tridentatus

SOC

SV

X

X

X

X

O. clarki

SOC

SC

X

X

X

X

Pacific lamprey
4

Cutthroat trout (Lower Columbia River ESU)

X

Table Key: DPS = Distinct Population Segment, ESU = Evolutionarily Significant Unit, SOC = Species of Concern, LT = Listed Threatened, LE = Listed
Endangered, SC = Sensitive Critical, SV = Sensitive Vulnerable.
Sources: URS (2003); PNW Ecosystem Research Consortium (2002); StreamNet (2007a); City of Portland (2007); ODFW (2002), NMFS (2007).
1
2
3

4

Essential Fish Habitat, as designated under the Magnuson-Stevens Fishery Conservation Management Act, exists for these species in the project area.
Critical Habitat, as designated under the Endangered Species Act, exists for these salmon and steelhead species within the project area.
Although bull trout typically are found in cold, clear streams at relatively high elevations, they may use portions at the Columbia River, and perhaps
Willamette River, seasonally. Consequently, although their presence in the project area is unlikely and is not documented, they could occur in the project
area during winter and spring months.
Cutthroat trout also are reported in Courtney Springs Creek.

The U.S. Fish and Wildlife Service (USFWS) identified 20 federal TES wildlife species and 11
federal TES plant species with potential to occur within the vicinity of the project corridor. The
ORNHIC database provided 13 records of 11 state and federal TES wildlife and plant species within
the two-mile search area, but all are outside of the 300-foot wide study corridor (Table 3.8-7).
Several of these records are historic and represent species that are likely extirpated from the project
area. No TES species wildlife or plant species were recorded by ORNHIC within one mile of the
Ruby Junction Operations Facility.
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No TES wildlife or plant species were identified within the 300-foot-wide study corridor and, with
the exception of bald eagles and sensitive species associated with riparian areas, little or no
potentially suitable habitat for any TES wildlife or plant species was observed. Bald eagles are likely
to use the Willamette River within the stretch of the proposed crossing for foraging and movement to
some extent. Known nests are located within one mile of the northern and southern termini of the
proposed alignments, but not within one-quarter mile. Sensitive wildlife and plant species, such as
amphibians, turtles, and bats, could utilize riparian corridors and wetlands within the project corridor
and at the Ruby Junction operations facility.
Table 3.8-7
Threatened, Endangered, and Sensitive Wildlife and Plant Species with Recorded Presence Near the
Project

Common Name

Scientific Name

USFWS/
NMFS
Status1

ODFW/
ODA
Status1

Year Last
Documented
Recorded by
in Project
ORNHIC
Area

Amphibians and Reptiles
Oregon spotted frog

Rana pretiosa

C

SC

1931

No

Western painted turtle

Chrysemys picta

--

SC

1965

No

DL

T

2006

No

Birds
Bald eagle2
American peregrine falcon

Haliaeetus leucocephalus
2

Purple martin

DL

DL

2003

No

Progne subis

SOC

SC

1998

No

Corynorhinus townsendii
townsendii

SOC

SC

1928

No

Falco peregrinus anatum

Mammals
Pacific western big-eared bat
Invertebrates
Oregon megomphix (snail)

Megomphix hemphilli

--

--

1996

No

Shortface lanx

Fisherola nuttalli

--

--

1985

No

Tall bugbane

Cimicifuga elata

--

C

1993

No

Pale larkspur

Delphinium leucophaeum

SOC

E

1991

No

Oregon sullivantia

Sullivantia oregana

SOC

C

1976

No

Plants

Source: ORNHIC 2007
1
2

Status Codes: E= Endangered; T = Threatened; DL = Delisted; C = Candidate for listing as Threatened or Endangered; SOC = Species of Concern;
SC = Sensitive Critical.
These species likely utilize portions of the project corridor currently for movement and foraging.

3.8.2 Environmental Consequences
The environmental consequences that could result from the Portland-Milwaukie Light Rail Project
include long-term, short-term, and cumulative impacts to ecosystem resources. For this analysis,
long-term impacts are likely to affect the area for the operational life of the proposed project. Direct
impacts are those impacts that occur due to the operation of the alternative within the alternative’s
physical footprint. Indirect impacts are those impacts that take place later in time or outside of the
physical footprint of an alternative. Short-term impacts are likely to affect the area only during and
immediately after the construction period. Cumulative impacts are “those additive impacts from the
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incremental effects of a proposed action when placed in context with other past, present and
reasonable foreseeable future actions” (CEQ regulation, 40 CFR 1508.7; CEQ, 1978).
Analyses of impacts for ecosystem resources are based on the conceptual designs as described
Chapter 2. This level of design is adequate for analyzing general impacts and comparing alternatives.
Analyzing specific impacts, such as precise volumes for removal/fill activities, precise areas of
vegetation removal, and hydraulic impacts on streams, will be analyzed during further design and in
concert with natural resource permitting processes.
3.8.2.1 No-Build Alternative
Long-Term Direct and Indirect Impacts

Existing conditions characterize the No-Build Alternative, which would not include any of the
proposed changes to the corridor’s transportation system and, therefore, would have no direct
impacts to wetlands, waterways, fisheries, wildlife, plants, and TES species.
Potential indirect adverse effects associated with the No-Build Alternative could include increased
pollutant loading associated with increasing traffic and congestion on roadways throughout the
project area. Increased congestion accelerates brake pad wear and, because brake pads contain
metals such as copper and zinc, increased wear results in increased deposition of metals on roadways
and parking lots. These pollutants subsequently are transported to project-area streams by
stormwater runoff. The same rationale applies to other motor vehicle pollutants such as oil and
grease, whose deposition on impervious areas and concentrations in stormwater runoff also increase
with increasing traffic and congestion. While traffic and congestion would increase over time with
all project alternatives, the No-Build Alternative would be associated with worse congestion than the
Light Rail Alternative. For further detail, see Section 3.9, Water Quality and Hydrology.
Furthermore, stormwater runoff from impervious surfaces would continue to flow untreated or
undertreated to project area streams until redevelopment occurs. Most of the area’s transportation
facilities and adjacent developments were built before current stormwater management practices
were in place.
Short-Term Impacts (Construction)

As stated above, existing conditions characterize the No-Build Alternative, which would not include
any of the proposed changes to the corridor’s transportation system. Consequently, the No-Build
Alternative would not include construction over the length of the corridor and, therefore, would
avoid or have fewer short-term impacts to ecosystem resources.
Cumulative Impacts

Cumulative impacts of the No-Build Alternative may occur as a result of any or all of the past,
present, and reasonably foreseeable projects. Over time, these factors have reduced the extent and
diversity of the region’s ecosystems. The No-Build Alternative could exacerbate the decline of
ecosystem health by not retarding personal automobile usage in the region and encouraging growth
in a manner that is consistent with regional density goals.
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3.8.2.2 Light Rail Alternative
Wetlands
Long-Term Direct Impacts

In accordance with relevant state and federal regulations and Executive Order 11990, impacts to
wetlands and jurisdictional waters were avoided and minimized to the extent practicable. This
includes efforts to identify and narrow potential alignments as discussed in Chapter 2 and Appendix
L, which focused the alignment on existing rights-of-way. Estimated wetland impacts associated
with the project are shown in Table 3.8-8. Wetland locations are shown in Figure 3.8-1. The wetland
impacts from the 2003 LPA alignment would be 0.57 acres. Impacts would occur to approximately
0.02 acres of wetlands classified as Riverine Flow-through (Site PM1/A and Site PM7/D). Impacts
would occur to approximately 0.55 acres of Site PM2/B, which is classified as a Slope/Flat wetland.
Site PM2/B is also a mitigation site; however, impacts to this wetland are not expected to require
mitigation at a higher ratio than for a wetland not designated as a mitigation site. This is because of
a pre-existing agreement between TriMet and the Oregon Department of State Lands (DSL),
negotiated when a mitigation site was developed in the same area identified as a likely location for
the light rail project. The alignment would cross along the east edge of Wetland B, and due to site
constraints related to the existing railway, roadway, and Crystal Springs Creek there is no practicable
opportunity to fully avoid this feature.
Table 3.8-8
Potential Wetland Impacts
Wetland Impacts

2003 LPA Alignment
Acreage

2003 LPA-Park

2003 LPA with Tillamook
Branch Line Alignment

0.01

0.01

0.01

PM1/A
PM2/B

0.55

0.55

0.55

PM6/C

None

None

None

PM7/D

0.01

0.01

0.01

PM10/O

None

None1

None1

Total

0.57

0.57

0.57

Source: David Evans and Associates 2008
1

Light rail may require realigning a planned trail, when could encroach on the wetland.

No additional wetlands impacts are anticipated as part of the Willamette River crossing options
because no wetlands are present in this area of the project corridor.
No long-term impacts to wetlands or other waters of the U.S. are anticipated from expanding the
Ruby Junction Operations Facility in Gresham.
Long-Term Indirect Impacts

Long-term indirect impacts to project area wetlands primarily would be associated with increases in
impervious area and associated impacts to hydrology and water quality, which are detailed in the
Waterways section below.

May 2008

Portland-Milwaukie Light Rail Project SDEIS

3-103

Short-Term Impacts (Construction)

Temporary construction impacts may result in soil compaction and/or soil erosion and vegetation
removal in or adjacent to wetlands. Soil compaction could cause changes in hydrology, and if severe
enough could be permanent, resulting in impacts to hydrology and vegetation. Soil erosion and
vegetation removal may cause soils to enter the wetlands and waterways, possibly degrading water
quality. Any temporary removal of tree and shrub vegetation would likely result in decreased
shading of project area wetlands and potential habitat loss. For the Light Rail Alternative and its
options, no appreciable temporary effects are anticipated outside of the likely construction area due
primarily to implementation of impact minimization measures, sediment and erosion control, and
stormwater management.
Cumulative Impacts

Potential cumulative impacts to wetlands include additive impacts from proposed projects that have
been, or will be, constructed near the Portland-Milwaukie Light Rail Project. These impacts may be
direct or indirect. Direct cumulative impacts include the filling and/or spanning of wetlands
associated with other projects within the Portland-Milwaukie Light Rail Project area. Indirect
cumulative impacts include increased sediment and pollutant load levels in wetlands and/or
waterways located within the project area due to other projects within the same watersheds and/or
hydrology sources. Past projects have developed the area from natural habitats to its current
condition. Other planned future projects include the removal of the dam at the outlet of Kellogg
Lake. Removal of the Kellogg Lake dam would likely help to increase overall ecosystem functions
in the area. In addition, the area will likely continue to develop pursuant to land and zoning
regulations, including requirements to protect and mitigate for sensitive environmental resources.
Waterways
Long-Term Direct Impacts

Transit improvements under consideration would cross or intersect major and minor watercourses
and floodplains within the lower portion of the Willamette River basin. The build alternative would
cross the Willamette River, Kellogg Lake, and, depending on the alignment option selected, as many
as five additional streams: Crystal Springs, Johnson, Crystal, Spring, and Courtney Springs Creeks.
The proposed maintenance facility expansion is located adjacent to Fairview Creek’s floodplain.
Figure 3.8-3 shows the project area streams affected by the Light Rail Alternative and its alignment
options. Table 3.8-9 shows the area impacted by each crossing option at each stream.
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Table 3.8-9
Permanent Footprint of Project Area Stream Crossings1,2
Willamette
River

Crystal
Springs
Creek

Johnson
Creek

Crystal
Creek

Kellogg
Lake

Courtney
Springs
Creek

Total

1,200

15

35

<5

400

<5

1,650

Estimated Bridge Width
(Linear Feet of Stream)

66

30

30

30

30

30

216

2003 LPA Footprint (ft2)

82,700

450

1,050

<150

0

0

84,350

0

0

86,750

Approximate Wetted
Width3 (ft)

2

Impacts from Alternate Willamette River Crossing Alignment Options (ft )
Meade-Caruthers

85,100

450

1,050

<150

Meade-Sherman

91,800

450

1,050

<150

0

0

91,800

Porter-Caruthers

89,900

450

1,050

<150

0

0

91,550

Porter-Sherman

100,300

450

1,050

<150

0

0

101,950

Impacts from Alternate Alignment Options (ft2)
2003 LPA-Park

82,700

450

1,050

<150

12,000

<150

96,500

2003 LPA w/Tillamook
Branch Line Alignment

82,700

450

1,050

<150

12,000

<150

96,500

1

A crossing/bridge’s footprint is the total area (square feet) of the bridge located above the stream/river. It approximates the shade produced by the
structure. For all streams except the Willamette River, the crossing structure’s footprint is calculated by multiplying the width of the bridge (row 1) by the
stream’s wetted width (row 2). For the five potential Willamette River crossings, the anticipated bridge span was measured to inform the calculation of
each crossing option’s footprint.
2
Spring Creek would be crossed on an existing structure, therefore, the project would not include added footprint over that stream.
3
Wetted width is the distance between water’s edge on each side of the stream as measured perpendicular to streamflow.

Although the Light Rail Alternative would cross up to seven waterways, five of these crossing
structures would be located above their respective OHW elevation. In other words, because only the
Willamette River and Kellogg Lake bridges would include structures below the OHW elevation,
only those waterbodies would be subject to direct impacts to hydrology, fish habitat, etc. Impacts to
floodplains are discussed in more detail in Section 3.9, Water Quality and Hydrology.
For the following reasons, potential impacts to hydrology and geomorphology resulting from the
crossings are anticipated to be minor.
Willamette River

x

Preliminary bridge designs suggest that bridge pier(s) would be placed in water that is over 20
feet deep and, therefore, likely would not affect the integrity of shallow water (defined as <20
feet in depth) or near-shore and bank habitats that are considered valuable to native fish. The
likelihood of piers in water less than 20 feet deep increases with concrete segmental options,
which also feature four sets of piers rather than the one to two in-water towers that would be
needed for the cable-stayed or cable-stayed through truss bridge options.

x

Regardless of the type of bridge constructed, the total volume of the piers within the Willamette
River are similar relative to the size of the river channel. The total area and volume of the piers
would likely be less than 10 percent of the water column. When further design information on
shape, height, width, and material is available, an analysis of hydraulic effect from piers would
allow design and mitigation measure to help provide unimpeded flow under most river
conditions reducing pier related effects.
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x

x
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Throughout the project area, Kellogg Creek is impounded to form Kellogg Lake, which currently
lacks the water velocity of a free-flowing stream and has very little habitat diversity.
Consequently, the quality and diversity of the lake’s fish habitat is low and, because velocities
are very low, the ability of the bridge to impact (primarily by scouring) existing habitat and
channel integrity is minimal.
The pier(s) would likely be small relative to the size of Kellogg Lake. Depending on the final
design of the bridge pier(s), total area and volume of the river impacted by the piers would likely
be less than 10 percent of the water column. Analysis and reduction of hydraulic effects from
piers could allow for unimpeded flow under most river conditions.
The bridge will be designed such that, if Kellogg Lake’s dam is removed and the stream is
returned to a free-flowing system, the bridge’s piers will be located above the OHW elevation of
Kellogg Creek’s restored channel.

Fairview Creek

x

At the Ruby Junction maintenance facility, no buildings are proposed to be built within Fairview
Creek or its floodplain. Necessary stormwater treatment from any new construction would result
in minimal impacts to surface water or ground water resources.

Crossings of the other streams would occur with the use of bridges or bottomless culverts that would
not place structures below the ordinary high water level. At all crossings, the project would adhere to
applicable regulations and policies, including use of approved in-water work windows and
stormwater collection. For all waterbodies crossed, any unavoidable fill located in the channel or
floodplain also would be mitigated by a balanced cut, offsetting impacts to floodplain function and
stream hydrology.
Long-Term Indirect Impacts

Long-term indirect impacts typically are associated with increases in impervious surface area.
Impervious surface can have an adverse impact on hydrology and water quality for three reasons:
x It provides a surface for collecting pollutants and retaining heat.
x Because it prevents infiltration, it increases runoff and, therefore, can provide a mechanism for
efficiently transporting accumulated pollutants to project area streams.
x Its construction can necessitate the permanent removal of the riparian vegetation that helps to
moderate water quality by providing shade and filtering pollutants from runoff. Increased runoff
may increase peak flows, decrease base flows, increase erosion, and degrade instream habitat.
Table 3.8-10 shows the amount of impervious surface that would be created by the Light Rail
Alternative and alignment options. These quantities represent a small overall increase in total
impervious surface area in each basin, with less than a 0.09-percent increase over all the basins
combined. Additionally, approximately 50 percent of the total impervious surface areas of the Light
Rail Alternative and alignment options would be redeveloped, i.e., constructed on existing
impervious surface areas. Due to updated stormwater treatment that would be required under the
City of Portland, City of Milwaukie, and the Oregon Department of Environmental Quality (DEQ)
permitting processes, these redeveloped areas would likely experience an improvement in
stormwater runoff water quality conditions over the No-Build Alternative.
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Table 3.8-10
Total Impervious Surface Area Increase (acres) by Basin and Alternative
Existing
Impervious
Surface
Area in the
1
Basin

Basin
Lower Willamette
River
Crystal Springs Creek
Johnson Creek

3

Kellogg Lake/Creek4
Fairview Creek
Total
1
2
3
4
5

Light Rail Alternative Alignment Options2

2003 LPA

2003 LPA
River Crossing
Options5

2003 LPAPark

Tillamook
Branch
Alignment

0

13.3

13.7

13.3

13.3

409

0

1.1

1.1

1.1

1.1

9,979

0

6.4

6.4

6.4

3.8

1,157

0

1.6

1.6

4.7

4.7

No-Build
Alternative

27,517

1,338

0

3.7

3.7

3.7

3.7

39,062

0

26.1

26.5

29.2

26.6

Source: URS (2003).
Impervious surface area estimates do not include LRT track on ballast, which is considered pervious.
The Johnson Creek basin includes two small project area streams, Spring Creek and Crystal Creek.
The Kellogg Lake/Creek basin includes one small project area stream, Courtney Springs Creek.
The Porter-Sherman alignment option would result in the greatest amount of additional impervious surface of all Willamette River crossing alignment
options. Consequently, it is used in the analysis to represent a worst-case scenario for the crossing alignment options. The other crossing options would
result in approximately 13.5 to 13.7 acres of impervious surface in the Willamette River basin. The values for the other basins are the same as for the
2003 LPA and Porter-Sherman crossing option.

Because the amount of new impervious surface added is relatively low compared to the overall size
of the basin in which it is located and the Light Rail Alternative and alignment options would adhere
to all applicable stormwater management guidelines, adverse hydrologic and water quality impacts
resulting from impervious surfaces are unlikely to occur. Additionally, water quality impacts from
added impervious surfaces may be partially offset through the reduction of on-road vehicle usage
over time. Section 3.9, Water Quality and Hydrology, provides additional detail regarding indirect
impacts to project area water quality and hydrology, including floodplains.
Short-Term Impacts (Construction)

The construction of light rail facilities and bridges at the project’s stream crossings would involve
work within and/or above streams and their riparian zones; therefore, it would have the potential to
cause the following concerns:
x

Construction of bridge piers in the Willamette River and Kellogg Lake could affect stream flow,
re-suspend bed sediments, increase turbidity, and perhaps release contaminated sediments into
the water column.3 These issues could affect general fish species as well as endangered species.
Intensive construction activities such as pile driving, augering of piles, the construction of coffer
dams and dewatering, could also impact fish species, particularly if the most intensive in-water
activities occur when endangered salmon or steelhead are migrating through the corridor.

3

Additional information regarding sediment contamination in the Willamette River and the potential for resuspension
into the water column can be found in Chapter 3.9 (Water Quality and Hydrology) and Chapter 3.13 (Hazardous
Materials) of this document as well as in their respective results reports. Additional analysis regarding the potential
effects of resuspended contaminants on listed fish species will be included in the project’s Biological Assessment,
pending further information provided during advanced and final designs of the Zidell cleanup site in Fall 2008.
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x

Dropped construction materials can physically harm fish and wildlife, create turbidity, and affect
water quality.

x

Chemical spills can be directly toxic. If spilled, materials such as fresh concrete and paint could
affect stream chemistry and introduce toxins. The presence of work barges in the Willamette
River and Kellogg Lake during construction also would elevate the potential for contaminant
leaks and spills.

x

Construction activities may remove riparian vegetation.

For the Light Rail Alternative and its options, temporary effects would be largely confined to the
immediate project area, and would be managed through the implementation of impact minimization
measures, sediment and erosions control, stormwater management, and construction phasing to
avoid critical fish migration periods. Additional measures are described under mitigation below.
Cumulative Impacts

Potential cumulative impacts to waterways include additive impacts from proposed projects that
have been, or will be, constructed near the Portland-Milwaukie Light Rail Project. These impacts
may be direct or indirect. Direct cumulative impacts include the filling and/or spanning of
waterways associated with other projects within the Portland-Milwaukie Light Rail Project area.
Indirect cumulative impacts include increased sediment and pollutant load levels in waterways
located within the project area due to other projects within the same watersheds and/or hydrology
sources. Past projects have developed the area from natural habitats to its current condition.
The Zidell Company and DEQ are working on plans to conduct an environmental cleanup and
containment on and near the Zidell property on the west side of the Willamette River, starting south
of the Marquam Bridge and continuing south of the Ross Island Bridge. Sediment is proposed to be
removed in several locations in this stretch of river, extending up to 200 feet from the riverbank.
Capping of the remaining sediments is proposed to occur over the majority of this stretch. These
potential activities are subject to approval by the State as well as by Federal agencies, including the
National Marine Fisheries Service. However, some of these activities may occur as early as Summer
2008.
In addition, upland sources of contamination have not been fully controlled, but are proposed to be
contained as part of this project. Disturbance of the upland or in-water sites could result in
degradation of water quality in the Willamette River. The extent of disturbance would depend on
ongoing clean-up activities by others. Measures to avoid or minimize disturbance of contaminated
sediment or the weakening of the proposed cap will need to be further defined during Preliminary
Engineering for the new Locally Preferred Alternative. The 2003 LPA passes north of the cleanup
site boundaries, whereas the other four crossing options pass over the site and land within the upland
site boundary. Further information on this cleanup site is located in Section 3.13, Hazardous
Materials.
In addition, the Willamette River Greenway Plan includes plans for shallow water habitat along the
west bank of the river within and adjacent to the Zidell site. Based on a preliminary review, it
appears that all of the proposed Willamette River crossing alignments may be able to avoid direct
impacts if in-water and upland piers are located carefully. Shading and potential
hydrologic/hydraulic impacts may be possible with any of the alignments.
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Other planned future projects include residential and commercial development within the project
area, the removal of the dam at the outlet of Kellogg Lake, and continuing restoration efforts in
Crystal Springs Creek and Johnson Creek. The area will likely continue to develop pursuant to land
and zoning regulations, including requirements to protect and mitigate for sensitive environmental
resources. Removal of the Kellogg Lake dam and restoration efforts in Crystal Springs Creek and
Johnson Creek would likely help to increase overall ecosystem functions in the area.
Vegetation
Long-Term Direct Impacts

Total vegetation impacts excluding areas of open water (i.e., Willamette River) for the 2003 LPA
would be approximately 6.71 acres.
The various bridge type and elevation options generally would produce the same level of direct
impacts to project area vegetation. Very minor differences in impacts to the highly degraded riparian
corridor adjacent to the Willamette River could occur among the options if bridge type and elevation
differences affect the size of support structures (i.e., footings/abutments) along the riverbanks. The
size and placement of these bridge abutments ultimately would determine the level of impact.
The 2003 LPA to Park and the Tillamook Branch Line alignment would result in 7.87 and 7.03 acres
of vegetation impacts, respectively. These additional impacts would primarily occur to grassland and
upland forest cover types. These additional areas are relatively degraded as a result of the urban
setting and high presence of invasive and non-native species. Most of the upland forest cover that
would be impacted consists of large, scattered conifer trees with extensive canopy cover and with
lawns and paved walking paths underneath.
Table 3.8-11
Potential Vegetation Cover Impacts

Vegetation Type

2003 LPA
(243.4-acre
Study Area)

% of LPA
Study Area

2003 LPAPark
(277.5-acre
Study Area)

% of 2003
LPA-Park
Study Area

Tillamook
Branch Line
Alignment
(274.6-acre
Study Area)

% of
Tillamook
Study Area

Grassland

2.17

0.9%

2.17

0.8%

1.30

0.5%

Riparian Scrub-Shrub

1.10

0.5%

1.13

0.4%

1.13

0.4%

Scrub-Shrub

2.53

1.0%

2.53

0.9%

2.66

1.0%

Riparian Forest

0.27

0.1%

0.37

0.1%

0.37

0.1%

Upland Forest

0.63

0.3%

1.58

0.6%

1.58

0.6%

Open Water

1.90

0.8%

2.05

0.7%

2.05

0.7%

Total

8.61

3.5%

9.83

3.5%

9.08

3.3%

Total without Open Water

6.71

2.8%

7.78

2.8%

7.03

2.6%

Source: David Evans and Associates 2008
Totals may not add up due to rounding.

The Tillamook Branch Line alignment results in 0.75 fewer acres of vegetation impacts than the
2003 LPA to Park and 0.32 more acres of impacts than the 2003 LPA. Impacts specific to the
Tillamook Branch Line segment only would occur in scrub-shrub cover. Nearly all of this cover
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consists of invasive non-native Himalayan blackberry thickets growing in a highly disturbed railway
corridor.
Expansion of the Ruby Junction Operations Facility would result in the removal of approximately 30
broadleaf and conifer trees scattered throughout the proposed 8.7 acre expansion area, which is
mostly developed land with existing streets and buildings.
Long-Term Indirect Impacts

Indirect impacts to project area vegetation could result from changes hydrological/drainage patterns
and in the inability to restore the impacted area to natural conditions.
Short-Term Impacts (Construction)

Temporary disturbance to vegetation would occur during construction as a result of direct removal of
vegetation and potential soil compaction. Dust from construction also has the potential to adversely
impact surrounding vegetation through settlement of dust on leaf surfaces, thereby reducing
photosynthetic efficiency. Temporary impacts to vegetation would be minimized by limiting
construction staging and access corridors to the minimum size practicable and siting such areas in
already disturbed areas where possible. All temporarily disturbed areas would be revegetated with
native plant species and restored to pre-project conditions or better. Silt fencing and other erosion
control methods would be utilized to minimize the potential short-term impacts to adjacent
vegetation.
Cumulative Impacts

Potential cumulative impacts to vegetation include additive impacts from proposed projects that have
been, or will be, constructed near the Portland-Milwaukie Light Rail Project. These impacts may be
direct or indirect. Direct cumulative impacts include the removal of vegetation as a result of other
projects within the Portland-Milwaukie Light Rail Project area. Indirect cumulative impacts include
temporary vegetation removal, modification of soils, hydrology, or other existing growing
conditions, and weedy invasion due to disturbance.
Past projects developed the area from natural habitats to its current condition. Planned future
projects include residential and commercial development. In addition, the City of Portland has
proposed and adopted a plan for the South Waterfront Greenway Trail that proposes to place
recreational trails along the western riverfront between the Marquam Bridge and Hamilton Court
near the Ross Island Bridge. Plans include planting of native trees, shrubs, and grasses along this
trail for a width of approximately 100 feet from the top of the riverbank Development of the trail is
contingent on the development of the properties by private parties and the integration of a recreation
easement along the alignment, so implementation of the trail could take many years. Shallow water
habitat enhancement is also proposed for this area. The Greenway Trail is located on and adjacent to
the proposed Zidell cleanup site that will also be providing removal of invasive species and
stabilizing ground cover, however the Zidell site does not yet have a final planting plan approved.
Across the Willamette River, the Eastside Willamette Greenway Trail provides a strip of native trees
and shrubs along the top of the east bank of the Willamette River.
The 2003 LPA and the four Willamette River crossing options pass over these greenway trails, the
Zidell site, and their associated vegetation. Impacts to the vegetation in these areas would include
potential direct effects from placement of bridge piers and indirect impacts from shading of
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vegetation. The 2003 LPA may result in the least impact to vegetation because shading and piers
associated with the Marquam Bridge already decreases potential vegetative productivity in this area.
Additional information on these sites is located in Section 3.6, Parks and Recreational Resources and
Section 3.13, Hazardous Materials. Section 3.13 also contains a mapping of the hazardous materials
areas in relation to the South Waterfront developments, including the proposed habitat enhancement
area.
In addition, the metropolitan area will likely continue to develop pursuant to land and zoning
regulations, including requirements to protect and mitigate for sensitive environmental resources.
Wildlife
Long-Term Direct Impacts

Potential long-term direct impacts include disturbance of foraging, resting, nesting/denning, and
movement activities along the Willamette River banks and the area between Milwaukie and Johnson
Creek. The 2003 LPA to Park and Tillamook Branch Line alignments would result in disturbance of
wildlife activities within the currently vegetated land west of SE McLoughlin Boulevard (an area
currently planned for development of the Trolley Trail (Figure 3.8-3); see Section 3.6). Disturbance
of the existing grassland beside Robert Kronberg Park located south of Kellogg Lake could impact
foraging by Canada geese and activities of moles, voles, and other small mammals to a minor extent.
Impacts to wildlife species due to the expansion of the Ruby Junction Operations Facility would be
relatively minor due to its currently developed condition.
Long-Term Indirect Impacts

Long-term indirect impacts to project area wildlife from the Light Rail Alternative and alignment
options could include disturbance to existing nesting/denning and movement activities as a result of
operation of the Light Rail Alternative. Light rail operations for the 2003 LPA to Park and the
Tillamook Branch Alignment could also disturb habitat east of SE McLoughlin Boulevard and south
of Lake Road.
Short-Term Impacts (Construction)

Short-term impacts may include visual and auditory disturbance and removal of vegetation during
construction. Short-term impacts are likely to occur within an additional 25 feet on both sides of the
proposed project footprint. Any birds protected by the Migratory Bird Treaty Act that are nesting in
areas cleared or graded during construction could be adversely affected. These impacts could be
avoided by several methods, including scheduling the clearing activity for the non-nesting season.
Cumulative Impacts

Direct cumulative impacts include increased transportation-related disturbance, increased habitat
fragmentation, increased incidence of wildlife mortality, and permanent vegetation removal to
accommodate facilities, residences, or other structures. Indirect cumulative impacts include
temporary vegetation removal due to construction and modification of soils, hydrology or other
existing growing conditions from other projects. Past projects have developed the area from natural
habitats to its current condition. Planned future projects include residential and commercial
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development. The area will likely continue to develop pursuant to land and zoning regulations,
including requirements to protect and mitigate for sensitive environmental resources.
Fisheries
Long-Term Direct Impacts

Potential long-term direct impacts to project area fisheries resulting from the Light Rail Alternative
would be habitat related. The Light Rail Alternative and alignment options would create new
in-water structures (piers) in the Willamette River and Kellogg Lake that could serve as refugia
habitat for native and non-native piscivorous (predator) species. Shading from the bridge deck also
could provide cover for piscivorous fish species and encourage their use of the mainstem river,
which could contribute to increased predation rates on salmonids and other native species. Existing
hydrology and river bottom topography would also be impacted through introduction of bridge
footings in a waterway. In addition, filling of wetlands and development of fill in floodplains
(particularly at Johnson and Crystal Springs Creeks) could alter waterway and off-channel habitat
used by fish as refugia during flood events. Table 3.8-10 summarizes the permanent footprint of the
Light Rail Alternative at each of its stream and river crossings. No direct impacts to fisheries are
expected from the expansion of the Ruby Junction Operations Facility.
Long-Term Indirect Impacts

Potential long-term indirect impacts to project area fisheries are similar to those outlined above for
waterways and in Section 3.9, Water Quality and Hydrology. In summary, the build alternative could
cause indirect impacts to both water quality and hydrology. These impacts would result primarily
from the addition of new impervious surfaces. Based on an analysis of the proposed project, if
impacts to stream hydrology and water quality occur, they would likely be detectable only at the
local scale. Potential impacts to water quality likely would be offset by updated stormwater
treatment in redeveloped impervious surface areas, reduced congestion, and reduced growth in
personal vehicle use. Enhanced stormwater treatment in redeveloped areas and mitigation for
floodplain fill would help offset hydrologic impacts.
Short-Term Impacts (Construction)

Depending on the alignment option selected, it is estimated that the Light Rail Alternative
construction activities would temporarily impact a total of approximately 200 lineal feet of
potentially fish bearing streams in the following locations:
x

58–66 lineal feet at the Willamette River

x

34 lineal feet at Crystal Springs Creek

x

34 lineal feet at Johnson Creek

x

34 lineal feet at Crystal Creek

x

34 lineal feet at Kellogg Lake

The extension options would impact Kellogg Lake, whereas the 2003 LPA would not. In addition,
although Spring Creek and Courtney Springs Creek will be crossed by at least one alignment
alternative, they would be crossed on existing structures and no short-term impacts are anticipated.
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Potential short-term impacts to project area fisheries resulting from the Light Rail Alternative are
similar to those outlined above for project area waterways. Turbidity from project activities could
affect fish by silting spawning beds, reducing the ability to see and successfully capture prey,
causing physical abrasion of tissue such as gills, and limiting self-defense and predator avoidance
behavior. Other potential water quality impacts (e.g., changes in pH due to concrete spills and the
potential for encountering contaminated sediments in the Willamette River) could directly and
indirectly affect fish as well as their prey. Additional discussion is provided in Section 3.9, Water
Quality and Hydrology, and Section 3.13, Hazardous Materials.
In addition to these water quality concerns, during construction of the Willamette River crossing,
stream flow would be disrupted by in-water work area isolation (potentially using coffer dams), pile
driving, and other construction activities required to install bridge supports. Disrupted stream flow
could make navigation through the project area more difficult for both adult and juvenile fish. Noise
and vibration impacts would be expected from pile driving and possibly other construction methods.
Underwater noise from pile driving and associated heavy machinery likely would have injurious, and
potentially lethal, effects to fish. Fish salvage during installation of cofferdams also could cause
stress, injury, and/or death for handled fish.
Potential short-term impacts would be mitigated by completing all work during specified in-water
work windows and other impact minimization measures, sediment and erosions control, and
stormwater management.
Cumulative Impacts

Direct cumulative impacts include the filling and/or spanning of waterways and associated riparian
areas associated with other projects within the Portland-Milwaukie Light Rail Project area. Indirect
cumulative impacts include increased sediment and pollutant load levels in waterways located within
the project area due to other projects within the same watersheds and/or hydrology sources.
Past projects have developed the area from natural habitats to its current condition.
As discussed in the Waterways section above, the Zidell cleanup site is located on the west side of
the Willamette River. The 2003 LPA alignment crossing appears to impact this site less than the
other four crossing options. Disturbance of contaminated sediments or disturbance of the in-water or
upland caps could release contaminants into the Willamette River where they could harm fish and
other aquatic life.
In addition, the South Waterfront Willamette Greenway Trail proposed for the west side of the
Willamette River would likely include the integration of native trees and shrubs. Any bridge
crossing would likely produce shade that would inhibit full production of riparian vegetation within
the shadow. Moreover, placement of bridge piers close to the riverbank would also decrease riparian
habitat productivity, resulting in less large woody debris recruitment, create passage impediments for
salmonids, and decrease benthic organism production.
Other planned future projects include residential and commercial development within the project
area, the removal of the dam at the outlet of Kellogg Lake, and continuing restoration efforts in
Crystal Springs Creek and Johnson Creek. The area will likely continue to develop pursuant to land
and zoning regulations, including requirements to protect and mitigate for sensitive environmental
resources. Removal of the Kellogg Lake dam and restoration efforts in Crystal Springs Creek and
Johnson Creek would likely help to increase overall ecosystem functions in the area, particularly fish
usage.
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TES Species

Although designs for this alternative are currently conceptual and Section 7 ESA consultation is
expected to occur in 2009, based on coordination with NMFS and USFWS, it is anticipated that the
Light Rail Alternative would likely adversely affect listed anadromous salmonids, bull trout4, and
the southern distinct population segment (DPS) of green sturgeon. Furthermore it is anticipated that
this alternative may affect but is not likely to destroy or adversely modify designated critical habitat.
This Light Rail Alternative may adversely affect Essential Fish Habitat under the Magnuson-Stevens
Fishery Conservation and Management Act of 1976 (MSFCMA), primarily because the development
of the bridge itself would be considered a modification to the habitat as defined under the Act.
Project design, construction, and conservation measures will be part of the consultation with NMFS
and USFWS as project planning continues. Adverse effects to protected plants and terrestrial wildlife
species are not anticipated at this time. Further discussion of direct, indirect, and cumulative impacts
on TES species is below.
Long-Term Direct Impacts

Impacts to listed threatened and endangered plant and wildlife species are unlikely to occur due to
the absence of these species in or near the project corridor. Sensitive species may occur in the project
corridor, likely within riparian and wetland areas. Long-term direct impacts to these species and their
habitats would include permanent alteration of habitat components—including vegetation, food, and
cover—to accommodate project facilities and the possibility of occasional fatalities from being
struck by trains or buses.
Depending on the alignment option selected, the Light Rail Alternative would permanently impact a
total of 126 to 156 lineal feet of TES fish-bearing streams, place bridge piers within the Willamette
River and Kellogg Lake, and create shadowing of the stream crossings. In-water structures and
stream shadowing could directly affect juvenile salmonids and other native species through
increased predation risk.
The new structure in the Willamette River and Kellogg Lake would affect usage of benthic habitats
by lamprey, sturgeon, salmonids, and their prey. Shadowing caused by the Willamette River bridge
is less of concern than for other stream crossings due to the height of the bridge, which allows more
light to penetrate, and shadows would move throughout the day. The in-water structures related to
the bridge types would vary the level of impacts, but given the proposed pier sizes relative to the size
of the channel, impacts are more related to pier placement than the number or the size of piers. Piers
placed outside of shallow water habitat can help minimize long term effects on fish. However, the
cable stayed bridge type, with the higher clearance and fewer in water structures, would have
comparatively lower potential for impacts than the concrete segmental bridge types.
Other project elements, as discussed in the mitigation section below, may increase habitat functions
to offset these negative impacts. Other direct impacts to TES fish species located in project area
streams would be similar to those outlined above for project area waterways and fisheries.

4

As stated previously, bull trout are not documented in the project area and are unlikely to occur there. However, until
further consultation with USFWS and ODFW occurs, a conservative determination of likely to affect is proposed.
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Long-Term Indirect Impacts

Impacts to listed threatened and endangered plant and wildlife species are unlikely to occur due to
the absence of these species in or near the project corridor. Sensitive species may occur in the project
corridor, likely within riparian and wetland areas. Long-term-term indirect impacts to these species
and their habitats would include permanent alteration of habitat components including vegetation,
food, and cover to accommodate project facilities. Impacts to listed fish species would primarily be
associated with water quality and growth pattern changes. Potential impacts to water quality likely
would be offset by enhanced stormwater treatment in redeveloped impervious surface areas, reduced
congestion, and reduced growth in personal vehicle use. Likewise growth pattern changes would be
accomplished through implementation of existing growth management and land use policies, which
would offset negative impacts to TES species.
Short-Term Impacts (Construction)

Short-term direct and indirect impacts to TES plants and wildlife are not anticipated. Impacts to
sensitive wildlife may occur where the alignment crosses potential habitats such as wetlands and
native, forested habitats, and include visual and auditory disturbance and removal of vegetation
during construction.
Depending on the alignment option selected, it is estimated that the Light Rail Alternative would
temporarily impact a total of approximately 200 lineal feet of TES fish bearing waterbodies,
including the Willamette River, Crystal Springs Creek, Johnson Creek, and Kellogg Lake. The
extension options would impact Kellogg Lake, while the 2003 LPA would not.
These four waterbodies support as many as seven TES species. Impacts to these species are similar
to those outlined above for Waterways and Fisheries. Migrating adult salmon, as well as
outmigrating and rearing juveniles, would pass through the project area during in-water work and be
subjected to these hydrology, water quality, and noise impacts, which could cause fish to avoid the
work area and delay migration. Delayed outmigration of juvenile salmon could cause juveniles to
reach estuarine and marine habitats later than normal and disrupt juvenile development. Delayed
adult upriver migration could delay spawning and therefore decrease production. Effects to salmon
during rearing could include harassment, direct injury (including lethal effects), and avoidance of the
work area.
If they are present in the project area, effects to bull trout would be similar to these outlined above
for salmon. Effects to green sturgeon would be similar to those outlined under Waterways and
Fisheries; however, because they are a benthic species, green sturgeon would be particularly
impacted by disturbances to river sediments.
Cumulative Impacts

Direct cumulative impacts for TES are similar to those listed above for fisheries and wildlife. In
addition, due to the range of many of the TES species, particularly salmon species that migrate, long
term changes to the water quality and hydrologic conditions in the Columbia River system
(including the Willamette River), including the development of dams, diversions, channelization and
urbanization, have cumulatively contributed to the degradation and loss of habitat for TES species.
3.8.3 Potential Mitigation Measures
Mitigation measures for the Portland-Milwaukie Light Rail Project are designed to first avoid and
then minimize and compensate for all unavoidable impacts. Impact avoidance and minimization
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largely are addressed through project design, including alternatives and alignment options that were
considered but not advanced due to impacts to ecosystem and other resources (see Chapter 2 and
Appendix L). Certain alignment options and design specifics also have been modified to reduce
impacts to resources. These avoidance and minimization efforts would be continued (with ongoing
agency input) through final design and construction.
The Light Rail Alternative would mitigate its potential short- and long-term impacts through full
compliance with all applicable regulations, as summarized in Table 3.8.1. It should be noted that
further refinement of mitigation designs, including determination of the size and location of
mitigation features, would occur after the alignment and design options are selected. Discussions
with federal, state, and local agencies to determine appropriate mitigation measures have been
initiated and will continue during the preliminary design stage, which is expected to coincide with
drafting of the FEIS and Section 7 ESA consultation, and through other permitting processes during
final design. Consequently, mitigation measures presented in this section are preliminary and are
described in conceptual terms.
3.8.3.1 Wetlands

Unavoidable impacts to wetlands must be mitigated through compensatory wetland mitigation
(CWM). Direct CWM, including restoration, creation, or enhancement measures, is the preferred
approach to replace the functions and values lost through a permitted wetland alteration. Restoration,
the preferred direct method, reestablishes wetland conditions (i.e., wetland hydrology) in areas that
were historically wetland. With creation, a wetland is constructed in an area that did not historically
support wetlands. Enhancement improves an existing but degraded wetland by correcting the
degrading conditions. Minimum ratios of direct CWM, as established by DSL, are as follows:
x

Restoration ratio is 1:1 (1 acre restored for every 1 acre lost)

x

Creation ratio is 1.5:1 (1.5 acres created for every 1 acre lost)

x

Enhancement ratio is 3:1 (3 acres enhanced for every 1 acre lost)

Direct CWM must be conducted on site unless the DSL determines that on-site mitigation would be
impracticable, on-site mitigation would not adequately replace lost functions or values, or off-site
mitigation would be environmentally preferable considering the type of wetland to be impacted and
the historic loss of wetland types and functions in the watershed (OAR 141-085-0120; DSL, 1995).
Although direct CWM is preferred, indirect methods may also be proposed. Indirect CWM may be
provided through a mitigation bank or payment to provide mitigation. Mitigation bank credits may
be purchased from an appropriate and approved mitigation bank only if on-site mitigation has been
examined and found to be impracticable or use of off-site mitigation is environmentally preferable.
Potential wetland mitigation opportunities exist in areas adjacent to and nearby the proposed light
rail corridor. Potential opportunities include wetland creation or restoration in the vegetated area
between SE McLoughlin Boulevard and the UPRR railway, wetland enhancement opportunities
adjacent to Crystal Springs Creek, and wetland creation adjacent to the south side of Kellogg Lake.
Other opportunities are likely present within the project area watersheds.
3.8.3.2 Waterways

Without adequate mitigation, additional impervious surface area created by the Light Rail
Alternative would negatively affect stream hydrology and water quality. Long-term water quality
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and hydrologic mitigation measures implemented as part of the Light Rail Alternative are described
in Section 3.9, Water Quality and Hydrology.
3.8.3.3 Vegetation

Potential vegetation mitigation opportunities exist in areas adjacent to and nearby the proposed light
rail corridor. Such opportunities occur in similar locations described for wetland mitigation.
Coordination with the City of Portland and other stakeholders in the areas adjacent to the Willamette
River, Johnson Creek, Crystal Creek, and Kellogg Lake/Creek will also occur to ensure planned
restoration and enhancement activities at these sites are supported by the Light Rail Alternative.
Upland bridge piers for a Willamette River crossing would likely need to be placed a minimum of 50
feet from the top of the bank to allow for implementation of the planting plan associated with the
South Waterfront Willamette Greenway trail. Planting and maintenance of vegetation that prefers
shading would help offset productivity losses. Additionally, vegetation mitigation could also include
removal of invasive non-native species and replacement with native desirable species. The City of
Portland also requires preservation or replacement of trees over six inches in diameter with similar
sized trees.
3.8.3.4 Wildlife

The following mitigation measures may be implemented to avoid or reduce potentially adverse
impacts to wildlife within Portland-Milwaukie corridor:
x Avoid removal of native vegetation
x Where native vegetation removal is unavoidable, remove potential bird nest trees outside of
nesting season, and leave cut trees and large shrubs onsite to provide cover for small mammals,
ground-nesting birds and herpetofauna
x Retain snags and downed woody material
x Provide for nesting and roosting habitats where practicable for native birds and bats
3.8.3.5 Fisheries

While impacts to fish are not specifically identified as requiring compensation, detrimental effects to
their habitats, in both quality and quantity, are generally mitigated for under federal, state, and local
regulations. Appropriate regulatory agencies would be consulted throughout the design and
permitting phases of the project, which will help to define mitigation commitments required for
permit approvals, which can include compensation.
Further definition of avoidance and minimization measures to address fisheries impacts would
continue to occur during the preliminary design of the Preferred Alternative and in consultation with
regulatory agencies, and mitigation commitments will be documented in the Final EIS. Measures to
reduce impacts will also continue through Final Design and permitting, as well as during all phases
of construction. Passage for native fish must be allowed or restored if stream crossings impact
streams where native fish reside. Impact avoidance and minimization would be addressed by timing
in-water work to occur outside of critical fish migration seasons (i.e., during the specified in-water
work window), using coffer dams around in-water work sites, using confined bubble curtains and
bubble trees around pile driving and other noise-generating activities, and other impact minimization
methods. Monitoring likely would be required to assess impacts to fish from in-water work.
The potential impacts of bridge pier(s) on the Willamette River could be mitigated by minimizing
the number of piers required and designing piers such that they do not impact near-shore habitats,
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the Zidell cleanup site, or encourage predator use. Compensation measures such as enhancement of
shallow water habitat and riparian areas within or in proximity to the project area could be proposed
to offset the negative impacts to fish habitat along the corridor.
3.8.3.6 TES Species

Impacts to threatened and endangered plants and wildlife are not anticipated. Impacts to sensitive
wildlife may occur, but avoidance or minimization of impacts to riparian areas, waterways, and
native, treed habitats would be proposed.
The primary impact to TES fish species and habitat would be from the proposed Willamette River
bridge. However, Crystal Springs Creek, Johnson Creek, and Kellogg Lake/Creek support TES
species; therefore, impacts to these streams (as well as other impacts to the Willamette River) also
may require offsetting of negative impacts. In general, impacts to TES species and appropriate
minimization and enhancement measures are similar to those outlined above for Waterways and
Fisheries. Additional short- and long-term mitigation measures will likely be developed with
regulatory agencies and project sponsors during Section 7 consultation. Through the consultation
process, the team would mitigate impacts by:
x

Developing alignment refinements and final designs that avoid and minimize impacts to TES
species.

x

Developing construction practices that minimize unavoidable impacts, such as in-water work
timing, isolation of in-water work areas when practical, and erosion and sediment control.

x

Identifying elements of the project that could enhance habitat and fish production to compensate
for unavoidable impacts, such as:
x

restoration of shallow-water habitat in the lower Willamette River,

x

upgrading culverts and other passage constraints on smaller streams,

x

removal of invasive vegetation,

x

planting of large, native trees in riparian areas for shading and large woody debris
recruitment,

x

replacement or restoration of off-channel riparian and floodplain habitat,

x

integration of pervious pavement where practical,

x

designing infrastructure elements within floodplains to reduce stranding of fish during
flood events, and

x

implementation of enhanced treatment for stormwater.

x

Reviewing listed species recovery plans to determine if conservation measures could be
implemented to support management recommendations and recovery efforts.

x

Coordinating planned restoration and enhancement efforts and locations with the plans and
proposals of other parties active in the watershed.
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3.9 WATER QUALITY AND HYDROLOGY
This section discusses the results of the analysis of hydrology and water quality issues expected for
the Portland-Milwaukie Light Rail Project. Additional detail is provided in the Water Quality and
Hydrology Results Report, Metro, April 2008.
3.9.1 Affected Environment
The Portland-Milwaukie Corridor is located in the lower portion of the Willamette River basin. Land
use in the vicinity of the project is primarily urban. Current land uses are dominated by single-family
residential with pockets of other urban land use types (e.g., multi-family residential, mixed-use
commercial, and industrial).
Water resources in the project area are protected by regulations addressing stormwater quality and
quantity and restrictions on modifying floodplains. The regulations and standards are intended to
accomplish the following:
x

Maintain pre-development flow rates and timing (known as the hydrograph)

x

Prevent flooding conditions from worsening

x

Protect new facilities considered in the floodplain from damage

x

Protect water quality

In general, regulations governing stormwater discharge have been developed and implemented
primarily at the local level, while floodplain regulations (e.g., Executive Order 11988 – Floodplain
Management) are developed at the federal level and implemented at the local level. The State of
Oregon does not have specific stormwater quantity control or floodplain development guidelines;
however, under authority of the U.S. Environmental Protection Agency (EPA), they implement
federal water quality regulations. Federal, state and local agencies also have natural resource
management regulations that protect water quality, hydrologic and floodplain functions.
Over one-third of the project area is covered with impervious surfaces such as streets, roofs, and
parking areas. Impervious surfaces have an adverse impact on the hydrology of a basin and the water
quality within its receiving streams because they provide a medium for collecting pollutants and a
mechanism (stormwater runoff) for efficiently transporting these pollutants to local streams.
Consequently, the primary indicator of a project’s effect on water resources is the amount of
impervious area it adds to a watershed.
Figure 3.9-1 shows the project corridor crossing or intersecting up to four major waterbodies, three
minor streams and four Federal Emergency Management Agency (FEMA)-designated 100-year
floodplains. Floodplains are also shown for the Ruby Junction Operations Facility in Appendix H.
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Waterbodies that could be affected by the proposed alternatives include the Willamette River,
Crystal Springs Creek, Johnson Creek, Crystal Creek, Spring Creek, Kellogg Lake5, Courtney
Springs Creek, and Fairview Creek6. All of these streams have hydrology and water quality issues
typical of urban streams. For example, three streams are listed on the Oregon Department of
Environmental Quality (DEQ) 303(d) list (City of Portland 2008; DEQ 2007). Significant portions of
most of these streams also have been channelized and are largely disconnected from their floodplains
due to flood control projects in the early part of the 20th century.
Table 3.9-1 summarizes the baseline conditions of the waterways within the proposed project
corridor. Because of anticipated impacts, additional detail regarding the Willamette River and
Kellogg Lake is provided in the sections below.
Table 3.9-1
Summary of Existing Conditions in Project Area Streams1

1
2

3

Stream

Crossed by
Alignment
Options

Approx. Average/100- Approx. Wetted
Basin Size Year Flows
Width at
(sq mi)
(cfs)
Crossing (ft)

Willamette River

All

11,500

32,000/
400,000

1,200

Crystal Springs
Creek

All

2

17/NA

Johnson Creek

All

54

Crystal Creek

All

Spring Creek

303(d) Listed for
2
Following Parameters

TMDLs Approved for
2,3
Following Parameters

Aldrin, biological criteria,
DDT, DDE, dieldrin, E.
coli, fecal coliform, iron,
manganese, mercury,
PCBs, PAHs, and
pentachlorophenol

Dioxin, temperature,
bacteria

15

None

Bacteria, temperature,
DDT, dieldrin

76/2,780

35

E. coli, fecal coliform,
PCBs, and PAHs

Bacteria, temperature,
DDT, dieldrin

<1

NA/NA

<5

Not listed; tributary of
Johnson Creek

Not listed; tributary of
Johnson Creek

All

<1

NA/NA

<5

Not listed; tributary of
Johnson Creek

Not listed; tributary of
Johnson Creek

Kellogg Creek/
Lake

2 of 3

15

NA/1,990

400

E. coli

None; tributary of
Willamette River

Courtney
Springs Creek

2 of 3

<1

NA/NA

<5

Not listed; tributary of
Kellogg Creek

None; tributary of Kellogg
Creek

Fairview Creek

None

7

NA/NA

NA

E. coli, fecal coliform

Bacteria, temperature

Sources: PNW Ecosystem Research Consortium (2002); StreamNet (2007a); City of Portland (2007); City of Portland 2008; DEQ 2007.
Every two years, Oregon DEQ assesses water quality and prepares an integrated report that meets the requirements of the federal Clean Water Act (CWA)
for Section 305(b) and Section 303(d). Section 303(d)-listed waters are those that do not meet water quality standards. For those waters, the
development of a TMDL is required.
A Total Maximum Daily Load (TMDL) is a quantitative analysis of a waterbody that includes two components: (a) a calculation of the maximum amount of a
pollutant that a waterbody can receive and still meet water quality standards, and (b) an allocation of that total amount amongst the pollutant's sources
(both point and nonpoint). TMDLs largely determine the regulatory environment under which municipalities manage their stormwater discharges.

5

A dam located at Kellogg Creek’s SE McLoughlin Boulevard bridge impounds the creek to form Kellogg Lake. The
proposed alignment crosses this impounded area. Although there are plans to remove the dam and return the creek to a
free-flowing stream, a specific timeline is not available. Consequently, this report assumes the proposed project will
cross the lake and refers to the affected waterbody as Kellogg Lake.
6

Fairview Creek would be impacted by expansion of the existing Ruby Junction Maintenance Facility.
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The lower Willamette River is within a highly urbanized area with residential, commercial,
industrial, and recreational uses. This lower portion of the river is largely channelized, with much of
its banks either constrained by riprap or the Portland sea wall. Most of the river’s original offchannel and floodplain habitats have been eliminated or are highly degraded, and its channel largely
lacks topographic and habitat diversity. Upstream from Oregon City, the river is regulated by 11
multipurpose flood control/recreation/hydropower reservoirs operated by the U.S. Army Corps of
Engineers (USACE). These facilities have substantially altered the hydrology of the river compared
to its original state. Table 3.9-2 summarizes average and flood flows in the Willamette River in the
vicinity of the project area.
Table 3.9-2
Estimated Average and Flood Flows in the Willamette River
Average Flow

1

Peak 1996 Flood Flow

32,000 cfs
1
2

1

460,000

100 yr Flood Flow
2
(FEMA estimate)
400,000 cfs

Source: USGS 2002, as reported in URS 2003.
Source: FEMA 1986, as reported in URS 2003.

Flooding in February 1996 within downtown Portland was, in many areas, more extensive than the
100-year floodplain area shown on the Flood Insurance Rate Map (FIRM). However, in the proposed
project area, the 1996 flood areas were very similar in extent to the 100-year floodplain. The South
Waterfront area is exempt from Title 3 regulations, whose floodplain is defined by the extents of the
FEMA 100-year floodplain and February 1996 flood inundation area combined.
General water quality issues in the portion of the Willamette River located in the project area include
aquatic ecosystem degradation, soil erosion from changing land use, and elevated concentrations of
nutrients, synthetic compounds, and trace elements (e.g., heavy metals). The river is on DEQ’s
303(d) list of water quality limited waterbodies because it does not meet water quality standards for
the following parameters: dieldrin, DDT, DDE, PAHs, E. coli, aldrin, biological criteria, fecal
coliform, PCBs, manganese, mercury, iron, and pentachlorophenol (City of Portland 2008; DEQ
2007). In addition to these 303(d) listings, DEQ also has set Total Maximum Daily Load (TMDL)
for the Willamette River for dioxin (2,3,7,8-TCDD), bacteria, and temperature and established a
pollutant reduction target for mercury (City of Portland 2008; DEQ 2007).
Lower Kellogg Creek, which is listed for E. coli, has a large channel that drops steadily until
reaching Kellogg Lake, a man-made, urban lake located in downtown Milwaukie (Water
Environment Services 2001). Kellogg Lake’s outlet (control dam) is located at SE McLoughlin
Boulevard, less than 100 feet from its confluence with the Willamette River. The Kellogg Lake dam
has a fish ladder, and Kellogg Creek/Lake supports three federally listed species (Chinook salmon,
coho salmon, and steelhead).
3.9.2 Water Quality and Hydrologic Impacts
Project-related impacts are divided into short- and long-term impacts. Long-term impacts are likely
to affect the area for the operational life of the proposed project, while short-term impacts are likely
to affect the area only during and immediately after the construction period.
Analyses of impacts for water resources are based on the conceptual designs as described in Chapter
2. This level of design is adequate for analyzing general impacts and comparing alternatives. More
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specific definition of impacts, such as precise volumes for removal/fill activities and hydraulic
impacts on streams, will be confirmed during further design with additional mitigation details
provided in the Final EIS and through natural resource permitting processes.
3.9.3 Long-Term Impacts
3.9.3.1 No-Build Alternative

The No-Build Alternative represents existing conditions for flooding, water quality and hydrology in
the project area. The No-Build Alternative would not include new light rail facilities in the area and,
therefore, would avoid light rail project-related impacts. However, background development and
other projects would occur. Such development would increase impervious surface area and its
related water quality impacts. Potential adverse effects associated with the No-Build Alternative
could include:
x

Stormwater runoff from impervious surfaces would continue to flow untreated to project area
streams and typically would not be improved unless areas are redeveloped to current standards.

x

With time and increasing traffic and congestion, pollutant loading likely would increase.
Increased traffic and congestion leads to increases in metals, oil, and grease on roadways and
parking lots. These pollutants subsequently are transported to project area streams by stormwater
runoff. The No-Build Alternative is associated with a greater increase in vehicle miles traveled
and worse congestion than the Light Rail Alternative, and so pollutant transport is expected to be
higher with No-Build.

3.9.3.2 Light Rail Alternative

Linear development projects typically have the potential to impact water resources in a variety of
ways. Generally, these impacts can be categorized into hydrologic and water quality impacts.
Hydrologic impacts typically include:
x

Alterations to the stormwater hydrograph (increased volume, altered timing)

x

Impacts to floodplains, their storage capacity and associated flooding conditions

x

Reduced infiltration and groundwater recharge

x

Decreases in channel conveyance

Water quality impacts typically include:
x

Increased export of pollutants from impervious surfaces and compacted soils

x

Decreased pollutant filtration

x

Increased water temperatures as a result of riparian vegetation removal

x

Export of pollutants from motor vehicles using park and ride lots and other associated
infrastructure

These impacts to project-area water quality and hydrology primarily would be caused by creation of
impervious surfaces and encroachment upon floodplains and stream channels.
Depending on the alignment option selected, transit improvements proposed as part of the PortlandMilwaukie Light Rail Project would cross the Willamette River as well as up to five streams and one
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lake, all of which are located within the lower portion of the Willamette River basin. These affected
waterbodies include Crystal Springs Creek, Johnson Creek, Crystal Creek, Spring Creek, Kellogg
Lake, and Courtney Springs Creek (Figure 3.9-1 and Table 3.9-3). Expansion of the existing Ruby
Junction Maintenance Facility also could indirectly impact Fairview Creek.
Table 3.9-3
Project Area Streams Crossed by the Light Rail Alternative

2003 LPA

2003 LPA
w/Extension
to Park

2003 LPA
w/Tillamook
Branch
Alignment

Willamette River

X

X

X

Between the Marquam and Ross
Island Bridges. Up to four piers in the
Willamette River channel.

Crystal Springs Creek

X

X

X

Spans creek approximately onequarter mile north of the SE Bybee
Boulevard bridge. New structures, but
none below OHW.

Johnson Creek

X

X

X

Spans creek immediately east of SE
McLoughlin Boulevard, approximately
100 feet south of the SE Tacoma
Street bridge. New structures, but
none below OHW.

Crystal Creek

X

X

X

Spans stream between Highway 224
and SE Harrison Street. New
structures, but none below OHW.

Spring Creek

X

X

X

Spans stream adjacent to the
Tillamook Branch Line at its SE
Harrison Street crossing. Would cross
on existing structure.

Kellogg Creek/Lake

X

X

Immediately south of Lake Road and
east of the existing Tillamook Branch
trestle crossing. Up to three piers
could be located in Kellogg Lake. If
Kellogg Creek has been returned to a
free-flowing stream, the bridge would
clear-span its channel.

Courtney Springs Creek

X

X

West of SE McLoughlin Boulevard,
approximately 100 feet north of SE
Park Avenue. Would cross on existing
structure.

Stream1,2

1
2

Location of Crossing and Key
Features

Fairview Creek is proximate to the proposed Ruby Junction Operations and Maintenance (O&M) Facility, which would be expanded as part of the Light Rail
Alternative. It is not crossed by any of the alignment options but could be indirectly affected by the proposed expansion of the O&M facility.
There are four alternate Willamette River crossing options located south of the 2003 LPA crossing. They would not affect any streams other than the
Willamette River and can be applied to any of the corridor’s alignment options.

Depending on the alignment option selected, the Light Rail Alternative also would involve the
construction or redevelopment of between 31.1 and 34.2 acres of impervious surfaces,
approximately half of which would be redeveloped. These impervious areas consist of stations,
bridges, park and ride lots, maintenance facilities, and segments of track embedded in concrete
pavement. Between 1.9 and 2.7 acres of this impervious area would be located in project area
floodplains. Tie and ballast track is considered pervious and therefore is not factored into the
impervious area estimates.
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Impacts Associated with Impervious Surfaces

Table 3.9-4 shows the total amount of impervious surface that would be created by the Light Rail
Alternative. Impervious surfaces can have an adverse impact on hydrology and water quality
because they collect pollutants and prevent stormwater from entering the ground, therefore
increasing runoff and transporting accumulated pollutants to project-area streams.
The new impervious surfaces related to the Light Rail Alternative represent a small overall increase
in total impervious surface area in each basin. Approximately 50 percent of the Light Rail
Alternative’s total impervious area would be constructed on existing impervious areas. Most of these
areas were developed prior to current stormwater controls, and therefore have little, if any,
stormwater treatment. Because current regulations require that stormwater from redeveloped areas
be treated7, the project would improve water quality conditions over the No-Build Alternative,
helping to offset potential water quality and quantity impacts resulting from new impervious
surfaces. Similarly, if the Willamette River crossing structure that includes bus lanes is selected,
buses would be rerouted from existing bridges with antiquated (if any) stormwater treatment to a
structure that complies with current regulations.
Table 3.9-4
Total Impervious Surface Area (acres) by Basin and Alternative
Light Rail Alternative Alignment Options

Basin

Existing
Impervious
Area in the
Basin1

2003 LPA

2003 LPA w/
Porter-Sherman
Willamette
River Crossing6

2003 LPA
w/Extension
to Park

2003 LPA
w/Tillamook
Branch
Alignment

No-Build
Alternative

Willamette River

27,517

0

13.3

13.7

13.3

13.3

Crystal Springs
Creek

409

0

1.1

1.1

1.1

1.1

2

Johnson Creek3

9,977

0

6.4

6.4

6.4

3.8

Kellogg
4
Creek/Lake

1,157

0

1.6

1.6

4.7

4.7

Fairview Creek5

1,338

0

3.7

3.7

3.7

3.7

TOTAL

40,398

0

26.1

26.5

29.2

26.6

1

Source: URS (2002) and Parametrix, Inc., (2008).
Impervious areas do not include LRT track on ballast, which is considered pervious.
3
The Johnson Creek basin includes two small project-area streams, Spring Creek and Crystal Creek.
4
The Kellogg Creek basin includes one small project-area stream, Courtney Springs Creek.
5
Only the Ruby Junction Operations and Maintenance Facility would affect Fairview Creek. All of the LRT alternatives include this facility.
6
The Porter-Sherman alignment option contains the greatest amount of added impervious surface of all Willamette River crossing alignment options.
Consequently, it is used in the analysis to represent a worst-case scenario for the crossing alignment options.
2

Because the amount of new impervious surface added is relatively low compared to the overall size
of the basins in which it is located and, because the Light Rail Alternative would adhere to all
applicable stormwater management regulations, adverse hydrologic impacts resulting from
impervious surfaces are unlikely to occur. Should impacts occur, they would be detectable only at
the local scale. Additionally, although operation of LRT facilities has the capacity to release small

7

For detail regarding applicable stormwater regulations, refer to Section 2 of the Water Quality and Hydrology Results
Report.
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amounts of pollutants (primarily sediment, oil and grease, and metals), pollutant generation typically
is very low and, as stated above, the Portland-Milwaukie Light Rail Project would adhere to all
applicable stormwater regulations. Consequently, adverse water quality impacts associated with
impervious surfaces and LRT operation would not result in violations of applicable water quality
regulations or appreciable worsening of project area waterbodies including those identified on
DEQ’s 303(d) list as being water quality limited.
Channel/Floodplain Impacts at Stream Crossings

Of the waterways crossed by the project, only the Willamette River and Kellogg Lake bridges would
include structures located below the ordinary high water (OHW) elevation. Due to the lack of
impacts and proposed floodplain mitigation, none of the other streams that would be crossed would
have capacity or hydrology impacts. Due to varying inwater structure requirements, the potential
impacts to the Willamette Rive and Kellogg Lake would vary depending on the bridge type selected.
However, regardless of the structure selected, potential impacts are not anticipated to be an
appreciable change in existing conditions within these segments for the following reasons:
x

The size of the piers relative to size of the channel (total area and volume of the river impacted
by the piers likely would be less than 10 percent).

x

The “hardened” and homogenous nature of the Willamette River channel.

x

Kellogg Creek is impounded to form Kellogg Lake, which lacks the velocity of a free flowing
stream; consequently, because velocities are very low, the ability of bridge piers to impact
(primarily by scouring) channel integrity is very low.

x

Kellogg Lake’s bridge will be designed such that if the dam is removed and the stream is
returned to a free flowing condition all piers will be located above the OHW elevation of the
restored channel.

x

Adherence to applicable regulations and fluvial performance standards negotiated with
regulatory agencies prior to project construction.

However, the presence of piers does alter localized hydraulic characteristics which can result in
impacts to project area fisheries, habitat, and aquatic ecosystems as discussed in Section 3.8.
The Light Rail Alternative would encroach upon the FEMA-designated floodplains of Crystal
Springs Creek, Johnson Creek, and the Willamette River. Similarly, it also would encroach on the
Kellogg Lake floodplain if the Light Rail Alternative were to be extended to SE Park Avenue. The
acreage of LRT facilities located in a floodplain was used to provide rough estimates of floodplain
impacts. These acreages are reported for each alignment option in areas where the Light Rail
Alternative encroached upon a floodplain (Table 3.9-5). In summary, the Light Rail Alternative
would place between 1.9 and 2.7 acres of LRT facilities in floodplains.
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Table 3.9-5
Combined Acreage of Track, Park and Ride Lots, and Stations in Mapped Project-Area Floodplains
Alignment Option

1

2003 LPA w/
Porter-Sherman
2003 LPA
Willamette River w/Extension to
Crossing
Park

2003 LPA
w/Tillamook
Branch
Alignment

No Build
Alternative

2003 LPA

Willamette River

0.0

0.6

1.2

0.6

0.6

Crystal Springs Creek

0.0

1.1

1.1

1.1

1.1

Floodplain/Stream

Johnson Creek

0.0

0.2

0.2

0.2

0.9

Kellogg Lake

0.0

0.0

0.0

0.1

0.1

Fairview Creek

0.0

0.0

0.0

0.0

0.0

Total

0.0

1.9

2.5

2.0

2.7

1

FEMA has not mapped floodplains for Crystal, Spring, and Courtney Springs Creeks. Consequently, they are not included in this analysis.

Impacts to 100-year floodplains would be analyzed in accordance with local regulations and
Executive Order 11988, Floodplain Management. As required by these regulations, all lost storage
would be mitigated by creating additional volume elsewhere in the floodplain. Furthermore, where
appropriate, culverts would be placed under the proposed track to allow floodwaters to flow
unimpeded around, under and/or through the elevated track to provide access to adjacent floodplain
storage areas and preserve its functionality. These two mitigation measures would combine to
substantially minimize, perhaps eliminate, any potential rise in flood elevation.
Impacts from Other Project Elements

The Ruby Junction Operations Facility in Gresham, Oregon, is the location proposed for an
expanded transit maintenance facility. The facility would be expanded by approximately 10.5 acres.
Proposed facility improvements (new roads, parking, and buildings) would contribute 3.6 acres of
new impervious area to the watershed.
Three of the 10 parcels that would be added to the maintenance facility are located within Fairview
Creek’s 100-year floodplain. These three parcels presently contain several buildings and paved
surfaces; however, no new buildings would be constructed within them. Therefore, no new
floodplain encroachments are anticipated. If the floodplain were encroached upon, the project would
avoid impacts by balancing cut and fill earthwork within the floodplain as outlined above.
The three parcels in the 100-year floodplain would be used for outside storage of non-hazardous
materials. Operational activities such as equipment cleaning and repairs could result in accidental
spills or polluted stormwater runoff to Fairview Creek. Mitigation measures would be required to
prevent accidents and to store and treat runoff prior to it leaving the site.
Summary of Long-Term Impacts

The No-Build Alternative would not include any long-term impacts to water resources other than
continued non-treatment of project-area runoff. Once minimization and mitigation measures are
implemented, impacts to water quality and hydrology resulting from the Light Rail Alternative are
expected to be detectable only at the local scale. Potential effects include limited addition of new
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impervious surfaces and floodplain fill, limited pollutant loading, one river crossing, one lake
crossing, and as many as five stream crossings.
Table 3.9-6 shows an ordinal scale used to summarize the adverse impacts associated with each
alternative. Impacts were considered detectable if a noticeable change to the existing conditions of
the receiving waterbody or floodplain would be expected. Impacts were considered significant if the
water quality or hydrologic changes would substantially alter existing conditions. Table 3.9-7
summarizes the assessment of long-term impacts for each alignment option.
Table 3.9-6
Ordinal Scale of Impacts
Impact Level

Local Impacts

Basin-Wide Impacts

1

Not Detectable

Not Detectable

2

Detectable

Not Detectable

3

Detectable and Significant

Not Detectable

4

Detectable and Significant

Detectable

5

Detectable and Significant

Detectable and Significant

The ordinal scale of impacts is defined differently for water quality, hydrologic, and floodplain
impacts. For water quality, if stormwater entering a receiving body from a paved park and ride lot
were to have a direct pathway for pollutant and temperature loading with no opportunity for dilution,
treatment or natural attenuation, the impact likely would be detectable and significant in the
receiving water body, particularly during low-flow summer months and/or in a relatively small
waterbody. For hydrologic impacts, if the peak runoff rate associated with the two-year design storm
from the new and redeveloped impervious areas within a basin would be greater than five percent of
the average annual flow in the receiving water body, the impact likely would be locally detectable
and significant and detectable but not significant at the basin level. For floodplain impacts, if the
amount of fill placed in the floodplain exceeds 500 cubic yards, it is likely that the impact would be
locally detectable and significant, and detectable but not significant at the basin level.
3.9.3.3 Short-Term Impacts (Construction)

Short-term impacts include increased rates and volumes of sediment-laden runoff, potential
accidental spills and leaks from construction vehicles and equipment, and removal of riparian
vegetation. Short-term sediment and erosion impacts are more likely to occur near stream crossings
where slopes are greater and construction activities occur closer to the receiving water. The
likelihood of spills affecting surface waterbodies also would be greatest in these areas. Although
other larger areas of construction would exist in the Portland-Milwaukie Light Rail Project, the
remainder of the project corridor is relatively flat; therefore, sediment and erosion impacts would be
less likely to occur and spills would be less likely to reach surface waterbodies.
3.9.3.4 No-Build Alternative

Existing conditions for flooding, water quality, and hydrology would continue with the No-Build
Alternative, which would not include any of the proposed changes to the corridor’s transportation
system. Consequently, the No-Build Alternative would not include construction of light rail and,
therefore, would avoid short-term impacts caused by light rail construction. Other projects in the
corridor would still be constructed and could create short-term impacts.
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Table 3.9-7
Summary of Long-Term Impacts1
Option
No-Build
Light Rail
2
Alternative

Light Rail
2
Alternative
and O&M
Facility

1
2

Basin
All

Water Quality

Ordinal
Value

None

Hydrology

Ordinal
Value

Floodplain

Ordinal
Value

1

None

1

None

1

Although unlikely,
discharge to the
Willamette River
could have a
detectable impact
locally.

2

Direct impacts to
the Willamette River
channel would have
a local impact.
Detectable impacts
from increased
runoff are not
anticipated.

2

Up to ~1.2 acres of
LRT facilities would
be located in the
Willamette River
floodplain. All fill
would be mitigated;
therefore, if they
occur, impacts
would be detectable
only locally.

2

Crystal
Springs

Discharge to Crystal
Springs Creek could
have a detectable
impact locally.

2

Although unlikely,
increased runoff
could be detected
locally. Direct
impacts to the
stream channel are
not anticipated.

2

Up to ~1.1 acres in
floodplain; all fill
would be mitigated.

2

Johnson

As described for
Crystal Springs.

2

As described for
Crystal Springs.

2

Up to ~0.9 acres in
floodplain; all fill
would be mitigated .

2

Kellogg

As described for
Crystal Springs.

2

As described for the
Willamette River.

2

Up to ~0.2 acres in
floodplain all fill
would be mitigated.

1

Fairview

As described for
Crystal Springs.

2

As described for
Crystal Springs.

2

Three parcels in
100-year floodplain
will be acquired;
however, no
structures will be
built within
floodplain.

1

Willamette

The ordinal scale of impacts is described in Table 3.9-6 in relationship to whether impacts are detectable and/or significant at the local and/or basin level.
Impacts described here reflect the greatest impact associated with the proposed alignment options and other project components. These impacts are
assessed assuming full implementation of required mitigation measures. Impacts can be further minimized by application of typical permit requirements
as outlined in Chapter 5 of the Water Quality and Hydrology Results Report. There are no impacts assumed for Spring Creek which is in a culvert.

3.9.3.5 Light Rail Alternative

Short-term impacts to water resources from construction of the Light Rail Alternative could occur at
stream crossings. Short-term impacts also could occur during construction of stations and park and
ride facilities, particularly the Bybee, Tacoma, Lake, and Bluebird Stations and the Tacoma Park and
Ride, which are located in proximity to stream crossings and/or within floodplains. Impacts likely
would not occur at the Spring Creek and Courtney Springs Creek crossings because they would be
crossed on existing structures.
Bridge construction at these crossings would involve work within and/or above the streams;
therefore, there is the potential for water quality concerns. Dropped construction materials can
physically harm organisms, stir up sediments, and affect water quality. Chemical and concrete spills
can be directly toxic and affect pH. Construction of bridge piers in the Willamette River also could
disturb bed sediments, create turbidity and perhaps release contaminated sediments into the water
column. PCBs, butylins, metals, and PAHs, which are documented in Willamette River bed
sediments in the project area, could be disassociated from parent sediments and become dissolved in
the water column. The extent of this potential effect would depend on the location of bridge piers,
construction techniques, environmental chemistry, contaminant concentrations, and a variety of
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other factors at the time of resuspension. The 2003 LPA would have the least potential to disturb
contaminated sediments as it avoids contaminated areas and the proposed in-water sediment cap.
Similar impacts could occur during construction of Kellogg Lake bridge piers although less sediment
contamination exists at that site and flows are less erosive in the lake. Short-term impacts at
waterbody crossings also could include removal of riparian vegetation, primarily at the Kellogg Lake
and Johnson Creek crossings.
The Portland-Milwaukie Light Rail Project would comply with all applicable stormwater
regulations, including those required to alleviate short-term impacts during project construction.
Additionally, all in-water work would be conducted during agency coordinated and approved inwater work windows. Details regarding construction equipment, methods, timing, and sequencing
would be developed in conjunction with the appropriate regulatory agencies at a later date.
3.9.3.6 Summary of Short-Term Impacts

The No-Build Alternative would not include construction and, therefore, would avoid any short-term
impacts to water resources. Although anticipated to be detectable only at the local scale, construction
of the Light Rail Alternative likely would have some level of effect on the water quality and
hydrology of each basin in which it is located. Table 3.9-8 summarizes the assessment of impacts for
each alignment option using the ordinal scale presented in Table 3.9-6.
Table 3.9-8
Summary of Short-Term Impacts1
Option
No-Build
Light Rail
2
Alternative

Light Rail
2
Alternative
and O&M
Facility

1
2

Basin(s)
All

Water Quality

Ordinal
Value

None

Hydrology

Ordinal
Value

Floodplain

Ordinal
Value

None

1

1

None

1

Potential impacts
include sedimentladen runoff,
accidental spills, and
leaks from
construction
equipment.

3

Potential impacts
include increased
runoff from
vegetation clearing,
soil compaction
and dewatering
portions of the
channel during inwater construction.

3

Potential impacts
include temporary
decreases in
floodplain storage.

2

Crystal
Springs

Potential impacts
include sedimentladen runoff,
accidental spills, leaks
from construction
equipment, and
removal of riparian
vegetation.

3

Potential impacts
include increased
runoff from
vegetation clearing
and soil
compaction.

2

Potential impacts
include temporary
decreases in
floodplain storage.

2

Johnson

Same as Crystal
Springs above.

3

Same as
Willamette River
above

3

Same as Crystal
Springs above

2

Kellogg

Same as Crystal
Springs above

3

Same as Crystal
Springs above

2

Same as Crystal
Springs above

2

Fairview

Potential impacts
include sedimentladen runoff,
accidental spills, and
leaks from
construction
equipment.

2

Potential impacts
include increased
runoff from
vegetation clearing
and soil
compaction.

2

No short-term
floodplain impacts
are anticipated.

1

Willamette

The ordinal scale of impacts is described in Table 3.9-3 in relationship to whether impacts are detectable and/or significant at the local and/or basin level.
Impacts described here reflect the greatest impact associated with the proposed alignment options and other project components. These impacts are
assessed assuming implementation of typical permit requirements.
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3.9.3.7 Cumulative Impacts

Past and future development within the watershed, including transportation but also other
urbanization projects that have occurred in this region, have cumulatively affected the health of the
watershed by removing natural cover, creating impervious surfaces, channelizing streams, altering
flow regimes, and discharging contaminants into waterbodies.
With or without the implementation of the Light Rail Alternative, continued development and
redevelopment activities are expected along the project corridor and throughout the Portland area.
The region’s land use plans envision most of the future growth in population and employment being
focused on established regional and urban centers connected by high quality multimodal
transportation systems. The No-Build Alternative would not include one of the major transportation
investments assumed in regional growth management plans. The most likely effect would be
increased pressure to develop in areas with lower congestion, which tend to be on the outskirts of the
region. These areas would experience an increase in impervious surfaces as they are further
developed. They also would carry higher rates of automobile use and lower rates of transit use,
bicycling, or walking compared to the more dense central areas of the region.
In contrast, the Light Rail Alternative would help facilitate future development that reduces
dependence on vehicular travel and is consistent with regional growth plans and density goals. Much
of this development would occur in previously disturbed areas already covered with impervious
surfaces. Additionally, by focusing development in underutilized urban areas, development pressure
in outlying rural areas would be lessened. This would help preserve forests and farmland in
headwater reaches, limit sprawl, and reduce associated water resource issues. For these reasons, after
implementation of the project and with other mitigation, it is not expected that the proposed project
alternatives would worsen conditions in the project corridor’s receiving waterbodies.
3.9.4 Potential Mitigation Measures
The project team considered and incorporated mitigation and minimization measures during the
development of project alternatives and options. These project design and mitigation measures
include both mandatory and voluntary elements that are designed to avoid or reduce impacts to water
resources. Additional detail on mitigation would occur during preliminary and final design stages
and through project permitting.
3.9.4.1 Mitigation for Long-Term Effects
Mitigation for Impacts from New and Redeveloped Impervious Surfaces

Hydrologic and water quality impacts are minimized by collecting stormwater runoff from
impervious surfaces in the project area and directing it to structural best management practices
(BMPs) for treatment. Water quality benefits are realized when suspended sediment and other
pollutants are settled out of the water; filtered through the use of separators, screens, filter media, or
soils; and/or taken up by plants. Hydrologic benefits are realized when stormwater is collected onsite and discharged to the receiving stream at a slower rate (detention) and/or lower volume
(retention). Hydrologic and water quality impacts also may be mitigated by retaining and infiltrating
stormwater on-site such that little or none is discharged to surface waterbodies.
Non-structural BMPs also can be used to minimize water quality impacts. Non-structural BMPs are
source control activities related to maintenance, pollution prevention or other housekeeping activities
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that help prevent stormwater from coming in contact with pollutants. They could include activities
such as street sweeping, properly maintaining vehicles, and routine litter removal.
Water quality and hydrologic measures implemented as part of the Light Rail Alternative would
include minimizing impervious surface area (especially new impervious surfaces) and
implementation of structural and non-structural BMPs (especially on-site infiltration facilities). All
measures implemented for the Light Rail Alternative would not only meet applicable regulations
(including treatment of TMDL-specified parameters), they also would consider treatment of
constituents of particular concern, such as copper, zinc, and 303(d)-listed parameters. See Section 2
of the Water Quality and Hydrology Results Report for further detail on recommended and required
stormwater treatment BMPs.
3.9.4.2 Mitigation for Direct Impacts at Stream Crossings

Of the seven potential waterway crossings, only the Willamette River and Kellogg Lake bridges
would require piers or abutments to be located below the OHW elevation. However, at all locations
where new crossing structures are required, the potential long-term impact of a rise in the flood
elevation would be addressed by a flood-rise analysis conducted during final design. If flood-rise
exceeds that allowed, the rise would be offset through floodplain excavation activities. The project
also would adhere to applicable regulations and fluvial performance standards negotiated with
regulatory agencies prior to project construction.
3.9.4.3 Mitigation for Channel/Floodplain Impacts

The Light Rail Alternative would mitigate channel/floodplain impacts through full compliance with
applicable regulations and implementation of other project design features to help maximize benefits
to water resources. Local jurisdictions require balanced cut and fill for fill placed in the 100-year
floodplain and prohibit encroachments into floodplains (of width 15 feet or greater) unless technical
analysis shows that the development would not result in an increase in the base flood elevation in
areas such as the South Waterfront which are exempted. Removal of existing structures in the
floodplain also may be used to partially or fully account for mitigation of floodplain impacts. In
addition to including the same volume of fill, floodplain mitigation should occur at the same land
surface elevation as the impact. Wherever possible, it would be beneficial for floodplain cuttings to
be incorporated with projects that improve water quality, such as revegetating riparian areas that are
currently in a degraded state.
3.9.4.4 Mitigation for Short-Term Effects

The Light Rail Alternative would mitigate its potential short-term impacts through full compliance
with applicable regulations. Mitigation of short-term impacts primarily consists of erosion control
BMPs that prevent off-site sediment transport. Some of the erosion control BMPs required by state
and local jurisdictions include the following:
x

Using straw, plastic, or other coverings for exposed ground

x

Protecting large trees and other components of vegetative buffers

x

Restricting vegetation clearing activities and site grading to dry weather periods

x

Installing natural or synthetic geomembranes to prevent soil from eroding

x

Using barrier berms (such as hay bales or check dams), silt fencing, and/or temporary sediment
detention basins to help control sediment transport
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Potential mitigation measures to help control accidental spills and leaks could include diapering
dump trucks, routine inspection and cleaning of heavy equipment, and mandatory presence of spill
control kits. Mitigation measures to protect riparian vegetation could include protecting large trees
and other components of vegetative buffers, limiting construction footprints and replanting after
construction is complete.

3.10 NOISE AND VIBRATION
This section provides the results of the noise and vibration impact assessment conducted for the
Portland-Milwaukie Light Rail Project. Complete details on the noise and vibration analysis are
given in the Portland-Milwaukie Light Rail Project Noise and Vibration Results Report, Metro,
April 2008.
3.10.1 Introduction to Noise
Noise is defined as unwanted sound, which is measured in terms of sound pressure level and is
usually expressed in decibels (dB). The human ear is less sensitive to higher and lower frequencies
than to mid-range frequencies. Therefore, a weighing system that filters out higher and lower
frequencies in a manner similar to the human ear was developed. Measurements made with this
weighing system are termed “A-weighted” and are specified as “dBA” readings.
The equivalent sound level (Leq) is the level of a constant sound for a specified period of time that
has the same sound energy as an actual fluctuating noise over the same period of time. The day-night
sound level (Ldn) is an Leq over a 24-hour period, with a 10 dBA penalty factor added to nighttime
sound levels occurring between 10 p.m. and 7 a.m. The Ldn is the primary noise level descriptor for
light rail noise at residential land uses. The peak-hour Leq is used for all traffic and light rail noise
analysis for locations with daytime use, such as schools and libraries. Figure 3.10-1 is a graph of
typical Ldn noise levels and residential land use compatibility.
Figure 3.10-1
Typical Ldn Noise Levels and Compatible Land Uses
Day Night Equivalent Level (Ldn), dBA

40

50
Rural area with no
major roads nearby

60
Typical quiet
subu rban residential
area

Quiet suburban
residential neighborhood,
not close to major roads,
little nighttime activity

70
R elatively noisy
resident ial area. Usually
a major road or airport is
nearby. Considered
in compatible w ith
residential land use.

Residential area w ith
some traffic nearby.
Typical of many
residen tial area s

80

Generally considered
unacceptable for
residential use. Strongly
affected by major
transportation source.

Noisy residential area.
Close to a major freeway,
close to t he end of an
airport runway.

Very noisy area.
Unusual except in
rare circumstances

Source: FTA 1995

3.10.2 Introduction to Vibration
There are two components of vibration, ground-borne noise and ground-borne vibration. Groundborne noise is normally associated with subway systems and is not an issue on this project because
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all alignments are at-grade or elevated. Ground-borne vibration is defined as a rapidly-fluctuating
motion that is transmitted through the ground from the vibration source to a receiver. Although
ground-borne vibration attenuates over distance, some soil types transmit the vibration quite
efficiently, while others do not. The response of humans, buildings, and sensitive equipment to
vibration is described in this section in terms of the root-mean-square (RMS) velocity level in
decibel units (VdB). As a point of reference, the average person can just barely perceive vibration
velocity levels below 70 VdB. Figure 3.10-2 compares typical ground-borne vibration levels.
Figure 3.10-2
Typical Vibration Levels
RMS Vibration Velocity Level (VdB)

60

70
Approximate
threshold of human
perception

80
Gener ally acceptable
for resident ial land
uses

Perceptible to most
people, but rarely
considered
unacceptable

Very noticeable , generally not
intru sive for office or institution
land uses. Only a cceptable
for residential land uses if
vibration occurs a limited
number of times per day.

90

10 0

Sufficient to cause
difficulty with tasks such
as reading video
display t erminal.

Approximate
threshold fo r building
d amage

Approximate threshold for damage
to fragile historic buildings.
Sufficient to cause cosmetic
damage to some buildings.

Source: F TA, Apr il 1995

3.10.3 Impact Criteria and Methods for Noise and Vibration
This section provides the methods for the noise and vibration analysis. More detailed information on
the criteria and methods used in this analysis is provided in the Portland-Milwaukie Light Rail
Project Noise and Vibration Results Report, Metro, January 2008. Noise impacts include additional
noise caused by light rail, traffic related to the project, and by ground-borne noise, which is a result
of vibration causing structures to “rumble.”
3.10.3.1 FTA Noise and Vibration Criteria

The impact criteria given in the Transit Noise and Vibration Guidance Manual, FTA, revised May
2007, is based on research of community reaction to noise, and it reflects changes in noise exposure
by using a sliding scale. The FTA Noise Impact Criteria groups noise-sensitive land uses into the
following three categories that are taken directly from the FTA Manual:
x

Category 1. Buildings or parks where quiet is an essential element of their purpose.

x

Category 2. Residences and buildings where people normally sleep. This includes residences,
hospitals, and hotels where nighttime sensitivity is assumed to be of utmost importance.

x

Category 3. Institutional land uses with primarily daytime and evening use. This category
includes schools, libraries, churches, and office buildings and other commercial and industrial
land use.
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The Ldn descriptor is used to characterize noise exposure for residential areas (Category 2).
Maximum one-hour Leq during the period that the facility is occupied is used for other noisesensitive land uses such as school buildings (Categories 3). The Portland-Milwaukie Light Rail
Project corridor was examined extensively, and no Category 1 land uses were identified in the
corridor. There are no noise impact criteria for commercial or industrial land use under FTA criteria.
There are two levels of impact—severe and moderate—included in the FTA noise criteria. The
interpretation of these two levels of impact is summarized below:
x

Severe. Severe noise impacts are considered “significant,” as this term is used in the National
Environmental Policy Act (NEPA). Noise mitigation will normally be specified for severe, or
significant, impact areas unless there is no practical method of mitigating the noise.

x

Moderate. In this range, other project-specific factors, such as the types and number of noisesensitive land uses that are affected, existing outdoor-indoor sound insulation, and the cost
effectiveness of mitigating noise, must be considered to determine the magnitude of the impact
and the need for mitigation.

The noise impact criteria for light rail operations are summarized in Figure 3.10-3. The bottom axis
of the graph represents the existing Ldn at the receiver location, and the side axis represents the noise
resulting from the project. The graph shows that as the existing noise exposure increases, the amount
of the allowable increase in the overall noise exposure caused by the project decreases. For example,
a receiver with an existing Ldn of 65 dBA would have an impact if project noise levels equaled, or
were greater than, 61 dBA Ldn, and the impact would be considered severe if the project Ldn was
greater than 66 dBA Ldn.
Figure 3.10-3
FTA Noise Impact Criteria for Category 1 or 2 Land Uses
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3.10.3.2 Ground-Borne Vibration and Ground-Borne Noise Criteria

FTA also provides criteria for acceptable levels of ground-borne vibration. The criteria are based in
part on the following:
x

The threshold of vibration perception for most humans is around 65 VdB. Levels in the 70 to 75
VdB range are often noticeable but acceptable, and levels greater than 80 VdB are considered
unacceptable for most land uses if not limited to a few occurrences daily (see Figure 3.10-2).

x

For light rail systems with 10 to 20 trains per hour throughout the day, limits for acceptable
levels of residential ground-borne vibration are usually between 70 and 75 VdB.

x

LRT vibration is rarely high enough to cause building damage, the primary concern is that
vibration could be intrusive to building occupants or interfere with sensitive equipment.

Based on this information, the FTA vibration criteria for ground-borne vibration are 72 VdB for
Category 2 (residential) structures and 75 VdB for Category 3 (institutional) structures.
3.10.3.3 Analysis Methods

The light rail noise and vibration analysis was performed in accordance with the Transit Noise and
Vibration Guidance Manual, FTA revised May 2007. Models were developed to predict noise and
vibration using the methods given in the FTA Manual. Input to the models includes the track type
(elevated, at-grade and embedded), distance from LRT tracks to sensitive properties, train speed,
number of trains per hour per day, and special track work such as switches. Light rail noise impacts
were evaluated using measured noise levels from TriMet’s newer fleet of light rail vehicles.
Light rail vibration impacts were determined using the equations provided by the FTA and measured
vibration levels from TriMet’s light rail vehicles. The measured levels were adjusted for ground type
using data from propagation tests performed along the project corridor. The corrected vibration
levels were compared to the appropriate vibration criteria and vibration impacts identified.
3.10.4 Affected Environment
The project corridor was examined to identify noise- and vibration-sensitive locations and to select
locations for supplemental noise monitoring. Noise and vibration measurement locations used in the
analysis are shown on Figure 3.10-4.
Land use along the Portland-Milwaukie Light Rail Project corridor includes single and multi-family
residential, office and commercial, industrial, institutional, educational, and recreational. Land use
on the west side of the Willamette River includes residential, including the Residence Inn at
RiverPlace, and commercial.
Sensitive land uses on the east side of the Willamette River includes OMSI, the Portland Opera
Eastbank Esplanade and the Willamette River Greenway. South of SE Powell Boulevard, land use is
predominantly commercial and industrial; however, there are residential land uses along SE 16th
Avenue that may have increased noise from the proposed light rail alignment and traffic along
SE 17th Avenue. Project corridor land use South of SE Holgate Boulevard is primarily commercial
and industrial to Highway 224. South of Highway 224, land use includes single- and multi-family
residential, the Portland Waldorf School and Milwaukie High School, parks, library, and commercial
and retail.
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Existing noise levels along the project corridor range from 52 dBA Leq to 76 dBA Leq. Major
existing noise sources include Amtrak, freight trains, the Brooklyn Yard freight rail operations,
major arterial roadways and TriMet’s bus maintenance facility. A summary of the measured data is
given in Table 3.10-1, with the locations shown on Figure 3.10-4.
Ambient vibration levels along the project corridor ranged from 30 to 55 VdB, excluding Amtrak
and freight trains. Vibration propagation information from the initial South/North Corridor Project
Draft Environmental Impact Statement (Metro, 1998) was used for this analysis. In addition, ambient
vibration levels from the South Corridor Noise and Vibration Results Report (Metro 2002) are cited
for reference. The vibration test and measurement locations shown on Figure 3.10-1 are denoted V1
through V5. As defined in the FTA manual, a conservative human perception threshold of ground
vibration is 65 VdB.
Table 3.10-1
Existing Conditions Noise Levels*
3

M#1

Location2

M1

SE Clay St at SE Water Ave
th

4

Leq

Ldn

69

69

M2

SE Caruthers St at SE 8 Ave

70

71

M3

SE Clinton St at SE 12th Ave

66

68

M4

1264 SE Gideon St

62

64

M5

3626 SE 16th Ave

56

57

M6

1635 SE Rhone St

65

64

M7

3704 SE 16th Ave

59

59

M8

1716 SE Center St

57

57

M9

4806 SE 16th Ave

60

61

th

M10

5147 SE 18 Ave

67

69

M11

5411 SE McLoughlin Blvd

76

74

M12

5912 SE 23rd Ave

68

69

M13

6106 SE 23rd Ave

69

70

M14

Westmorland Golf Course

62

63

M15

Westmorland Park

68

70

M16

2516 SE Nehalem St

64

66

M17

2700 SE Boyd St

66

74

M18

10506 SE 24th Ave

52

54

M19

10500 SE 26th Ave

58

60

M20

2171 SE Monroe St

60

62

M21

Milwaukie High School

58

60

M22

2046 SE Lake Road

58

60

M23

SE McLoughlin Blvd at SE River Rd

72

72

* Noise data from on-site monitoring between October 24 and October 30, 2007 and updated data from the South Corridor Noise and Vibration Results
Report, Metro, 2002.
1
2
3
4

Monitoring locations shown on Figure 3.10-4.
Address nearest monitoring site.
Peak hour daytime Leq in dBA.
24-hour Ldn noise level in dBA.
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3.10.5 Environmental Consequences
The number and severity of noise and vibration impacts vary with alignment, station, and terminus
options. Future noise levels with the project could increase by as much as 2-3 dBA Ldn, although
most residences would increase by only 1 to 2 dBA Ldn. No severe noise impacts were identified at
any residential land use. Figure 3.10-5 identifies the locations of properties with noise and vibration
impacts for all alternatives. Table 3.10-2 is a summary of impacted properties by alternative.
Table 3.10-2
Summary and Comparison of Noise and Vibration Impacts without Mitigation
Noise
Impacts

Severe Noise
Impacts

Vibration
Impacts

2003 LPA with Stations at Tacoma/Milwaukie/Harrison/Lake Rd

23

0

33

River Crossing Options with Stations at South Waterfront and
Tacoma/Milwaukie/Harrison/Lake Rd

3

0

13

At-grade south of SE Lake Rd
Tacoma/Milwaukie/Washington/Bluebird/Park

25

0

38

Elevated south of SE Lake Rd
Tacoma/Milwaukie/Washington/Bluebird/Park

25

0

36

At-grade south of SE Lake Rd

25

0

36

Elevated south of SE Lake Rd

25

0

34

Alternative
2003 LPA

2003 LPA to Park Avenue

2003 LPA with Tillamook Branch Alignment

* Impacts identified in the Portland-Milwaukie Light Rail Project Noise and Vibration Results Report, April 2008.

3.10.5.1 Noise Impacts

For the 2003 LPA, potential noise impacts were identified at 20 residential units at RiverPlace that
exceed the FTA criteria by up to 2 dBA. No noise impacts are projected at OMSI, the Portland
Opera, or between SE Water Avenue and Highway 224. There are three noise impacts at singlefamily residences just north of SE Harrison Street, where future noise levels are projected to increase
by 2 dBA Ldn over the existing levels. The total number of noise impact under the 2003 LPA is 23.
Under the River Crossing Options, the noise impacts at the RiverPlace Apartments would not occur,
and the project would result in 20 fewer noise impacts, reducing the total number of noise impacts
under the LPA with the South Waterfront alignment to three.
The 2003 LPA to Park alignment option would have additional noise impacts at two single-family
residences north of the Park Avenue Station along SE 27th Avenue. This increases the total number
of noise impacts from 23 to 25 when compared to the 2003 LPA. Either option that includes and
extension to Park (2003 LPA to Park or Tillamook Branch to Park) would add noise impacts to at
two residences on SE 27th Avenue. Noise impacts at those residences would occur with either the atgrade or grade-separated design alternative and would exceed the criteria by 3 dBA.

3-140

Portland-Milwaukie Light Rail Project SDEIS

May 2008

Q
!
AR
(!
(!
(!
(M

UA

M

G
BR

!
(

405

!
(
!
(

Y
LL
E
AV

RB

HWY

BU

VE
UKIE A
MILWA

BA R

IFIC
PAC

TRAM

POW

LVD

BLV

D

Figure 3.10-5

28TH AVE

M
ADA
MILWAUKIE AVE

AVE

WOODSTOCK BLVD

!
P

E

13TH AVE

P
!

!
(

Park and Ride option

E

RD

ILR

OA

D

AV
E

HW

Y

22
4

!
(
AL
PARK AVE

P
!

RIV

ER
R

D

BOCA RATAN DR

RA

34TH AVE

MAIN ST

R

LVD
ER B

MULTNOMAH CO.

37TH AVE

ED

ILLIG

LA
K

!
(
!
(!
(

County line

43RD AVE

32ND AVE

ID
ERS

W
TER

Impact only with
At-Grade Design Option

!
(!
!
(
(HARRISON ST
!
(
!
( ONROE ST
!
(
!
(
M
!
(WASHINGTON ST
!
(
!
(
(
!
(!
P
!

34TH AVE

RIV

M CL O

Railroad

P
!

CLACKAMAS CO.

DE

RC

RE

ST

RD

MCLOUGHL

ST
STATE

D
R
LE
R

A AVE

COURTNEY AVE

IN BLVD

COUNTRY CLUB RD

D

Park and Ride

Light Rail:
Under Construction
Portland Streetcar
Loop Project

U G HL

BOO N

IN BL
VD

E S FE

RRY R

D

17TH AVE

Impact only
with LPA

AN

P
!
P
!

Station option

Portland Aerial Tram

D

H

Station

TACOMA ST

SELLWOOD BRG

Impact at Waldorf School
only with Washington
or Monroe Station

C

P
!
(
!

Existing Streetcar

42ND AVE

SF

Vibration Impact

Light Rail alternative

VD
GHLIN BL

OR

!
(
STEELE ST

MCLOU

L
TAY

D

Noise and Vibration
Impact

!
(

BYBEE BLVD

YR
RR

!
(
HOLGATE BLVD

MAC

5

E LL

!
P

39TH AVE

KE

!
P
D BRG

!
P

¦
§
¨

Noise and Vibration
Impacts

DIVISION ST

!
(
!
(
!
(
!
(
ROSS ISLAN

PORTLAND AERIAL

Portland-Milwaukie
Light Rail Project

HAWTHORNE BLVD

20TH AVE
21ST AVE

¦
§
¨

B RG

20TH AVE

RNE

17TH AVE

!
P

T HO

GRAND AVE

HAW

12TH AVE

T

MLK BLVD

YS

0
HILL RD

November 2007

0.5

1
Miles

I

Under the Tillamook Branch Line alignment option, noise impacts are the same as given for the
2003 LPA. The total number of noise impacts under the Tillamook Branch Line alignment option is
25 (20 units at RiverPlace Apartments, 3 single family residences in Milwaukie and 2 single family
residences south to Park), but would be reduced to five with the South Waterfront alignment option.
Table 3.10-3 is a summary of the projected noise levels for properties identified with noise impacts.
The table includes the existing and projected Ldn along with the projected future Ldn and project
impact criteria.
Table 3.10-3
Light Rail Noise Impacts without Mitigation Measures

Area Description1

Land
2
Use

Existing3
Noise
Level

Project
Noise
Level

4

5

6

Criteria
Moderate

Impacts

Severe

Moderate

Severe

Impacts North of Tacoma Street Station (common to all alternatives, except South Waterfront Alternatives)
RiverPlace (MFR)

2

65

61 - 63

61

66

20

--

Impacts South of Tacoma Street Station (common to all alternatives)
SE Harrison St, east of tracks

2

62

59

59

64

3

--

65

64

61

66

2

--

Additional impacts with 2003 LPA to Park
SFRs on 27th

2

1

General description of sensitive receivers: SFR = single family residence / MFR = multi-family residence / Comm = commercial
2
Land use by FTA criteria (2 = residential)
3
Existing Lnd for Category 2 and Leq for Category 1 or 3 land uses
4
Project Lnd for Category 2 and Leq for Category 1 or 3 land uses
5
FTA impact criteria for moderate and severe impacts – compare to Projected Ldn
6
Number of noise impacts

The Waldorf School qualifies as Category 3 under the FTA criteria, and with an existing peak-hour
Leq of 62 dBA, the impact criteria is 64 for a moderate impact, or 69 for a severe impact. Light rail
noise levels at the Portland Waldorf buildings range from 54 to 55 dBA Leq with the Harrison St
station or 56 to 57 dBA Leq with the Washington or Monroe St Stations. The higher predicted noise
levels are at the high school, while lower noise levels are for the main building. The varying noise
levels are due to different maximum speeds under different station options. No noise impacts from
the light rail operations were identified at either of the Portland Waldorf School buildings because
all predicted noise levels are below the 64 dBA criteria for Category 3 Land Uses.
Under the 2003 LPA to Park alignment option, the light rail would increase noise levels along the
Trolley Trail. However, the dominant noise source would continue to be heavy trucks and vehicle
traffic on SE McLoughlin Boulevard. The FTA criterion for trails is 70 dBA Leq, and the peak-hour
Leq from light rail operations is projected at 68 dBA Leq, which is below the FTA impact criteria.
3.10.5.2 Noise at Park and Rides and Maintenance Base

Noise related to the operation of the Tacoma Street Station and Milwaukie-area stations are not
expected to change the existing noise environment more than 1 to 2 dBA. Operation of the 275space park and ride garage on SE Washington Street is also not projected to increase noise by more
than 1 dBA in the downtown area. The Park Avenue Station and Park and Ride would shield
residential areas from both bus traffic and passenger vehicles accessing SE McLoughlin Boulevard
and no noise impacts are projected in this area either. Finally, the additional light rail traffic to and
from the maintenance base is not projected to result in any additional noise impacts.
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3.10.5.3 Noise Related to Crossing Bells and Warning Horns

Crossing gate bells are required at all gated crossings, and there is potential for increased noise
levels at noise-sensitive properties in the immediate area. Typical noise level associated with
warning bells range from 75 to 105 dBA at 10 feet. The actual noise level required would depend on
the existing noise level in the area and would be set as low as safety allows.
The SE Washington Street crossing is shielded from Milwaukie High School and not projected to
result in a noise impact. The Spring Creek Apartments (located south and east of the SE Harrison
Street crossing) were updated with new double-pane windows that are expected to be sufficient to
mitigate interior noise levels at these buildings. More testing would occur in later design phases to
verify that windows are adequate to address noise in excess of allowable levels. If the existing
windows are not adequate, additional noise mitigation would be required and provided.
Noise from crossing bells is not projected to result in noise impacts inside the classrooms at the
Portland Waldorf School. Typically, warning bells sound for approximately 15 seconds prior to the
train’s arrival and for 5 seconds after the train while the gates are lowered. Un-mitigated bells could
produce peak-hour noise levels of up to 69 dBA Leq at the nearest window at the Waldorf High
School building. The newer brick Portland Waldorf School building near the SE Harrison Street
crossing has a few small, double-pane windows and doors facing toward the tracks. Therefore, noise
levels in these classrooms are projected to remain within interior noise standards for institutional
land use. More testing would occur in later design phases to verify that windows are adequate to
address noise in excess of allowable levels. If the existing windows are not adequate, additional
noise mitigation would be required and provided.
3.10.5.4 Vibration Impacts

Vibration impacts are projected at 20 residential units at the RiverPlace Apartments under the 2003
LPA. OMSI and Portland Opera buildings were evaluated under the FTA criteria for a Concert Hall,
TV/Recording Studio and neither was identified with vibration impacts, regardless of the alignment
alternative. Between the Tacoma Street Station and Highway 224, the only vibration impact is at the
historic ODOT building on SE McLoughlin Boulevard.
Five vibration impacts were identified north of SE Harrison Street due to the efficient propagation in
this area. There are also seven projected vibration impacts between SE Harrison Street and the 2003
LPA terminus at SE Lake Road. The total number of vibration impacts for the 2003 LPA is 33.
Under the 2003 LPA to Park alignment option, vibration impacts north of SE Harrison Street are the
same as the 2003 LPA. Higher light rail speeds under the Washington Station option result in an
additional vibration impact at the Portland Waldorf High School building, where predicted vibration
levels just meet the 75 VdB criteria for an institutional land use. South of downtown Milwaukie
there are 4 additional vibration impacts to single- and multi-family residences with an at-grade
alternative. Two impacts are expected South of downtown Milwaukie with the elevated alternative.
This brings the total number of vibration impacts under the 2003 LPA to Park to 38 with the at-grade
alignment and 36 under the elevated alignment.
The number of vibration impacts under the Tillamook Branch Line alignment option is two less than
the 2003 LPA to Park due to an alignment that does not impact the ODOT building, and reduced
speeds in downtown Milwaukie, for a total of 36 with the at-grade alignment and 34 with an elevated
alignment. The vibration projections in Milwaukie are due to efficient propagation characteristics
and switches near SE Lake Road and SE Park Avenue. Table 3.10-4 summarizes the project
vibration impacts.
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Table 3.10-4
Light Rail Vibration Levels without Mitigation
Land
2
Use

Vibration
3
Criteria

Vibration
4
Level

Exceeds
5
Criteria

RiverPlace (MFR)

2

72

72

0

8

RiverPlace (MFR)

2

72

74

2

12

1

Area Description

Number of
6
Impacts

2003 LPA Vibration Impacts

ODOT Building

3

75

86

11

1

North of SE Harrison St (SFR west)

2

72

78

6

1

North of SE Harrison St (SFR west)

2

72

74

2

2

North of SE Harrison St (SFR east)

2

72

84

12

2

South of SE Harrison St (MFR east)

2

72

81

9

4

SFR – SE Monroe St

2

72

76

4

1

Building at SE Washington St

3

75

84

9

1

SE Adams St

3

75

83

12

1

2003 LPA to Park (Washington Station and Park Ave Terminus; additional impact south of SE Lake Rd below)
RiverPlace (MFR)

2

72

72

0

8

RiverPlace (MFR)

2

72

74

2

12

ODOT Building

3

75

86

11

1

North of SE Harrison St (SFR west)

2

72

78

6

1

North of SE Harrison St (SFR west)

2

72

74

2

2

North of SE Harrison St (SFR east)

2

72

84

12

2

Waldorf School – rear bldg

3

75

75

0

1

South of SE Harrison St (MFR east)

2

72

82

10

4

SFR – SE Monroe St

2

72

76

4

1

Building at SE Washington St

3

75

78

3

1

SE Adams St

3

75

87

12

1

2003 LPA with Tillamook Branch Alignment (Monroe Station and SE Park Ave Terminus)
RiverPlace (MFR)

2

72

72

0

8

RiverPlace (MFR)

2

72

74

2

12

North of SE Harrison St (SFR west)

2

72

78

6

1

North of SE Harrison St (SFR west)

2

72

74

2

2

North of SE Harrison St (SFR east)

2

72

84

12

2

Portland Waldorf School – rear bldg

3

75

75

0

1

South of SE Harrison St (MFR east)

2

72

82

10

4

Building at SE Washington St

3

75

86

11

1

SE Adams St

3

75

90

15

1

LPA to Park and Tillamook Branch Alignment
SFR off SE River Rd (At-grade alternative only)

2

72.0

74

2

2

SFR south of SE Sparrow St

2

72.0

72

0

2

1

General description of sensitive receiver location: SFR = single family residence / MFR = multi-family residence / Comm = commercial
Land use by FTA criteria.
3
FTA Vibration criteria.
4
Predicted maximum vibration level during train pass-by – Bold indicates a vibration impact.
5
Amount of project vibration exceeds the FTA criteria.
6
Estimated number of structures or apartments predicted to exceed the criteria.
2
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The high vibration levels in downtown Milwaukie are due to the high propagation measurements
taken during the initial DEIS for the South/North Light Rail Project (Metro, 1998). After the
identification of a Preferred Alternative, additional testing will be performed during preliminary
design stages to verify the vibration levels and further refine mitigation measures.
For a reference, a pass-by measurement of a freight train was performed on April 17, 2008. During
this test, vibration measurement transducers were placed at 70 feet from the near track, and just
inside the door of the nearest location at the high school, approximately 75 feet from the tracks.
Figure 3.10-6 is a time record of the maximum vibration levels inside and outside the school. The
maximum level outside the school was measured at 85 VdB, while the maximum interior level was
80 VdB. In addition, the 6 loudest seconds were energy summed to provide interior and exterior 6second Leq levels of 79 VdB and 84 VdB, respectively.
Figure 3.10-6
Typical Freight Train Pass-By at the Portland Waldorf School
90

RMS Vib. Velocity Level, VdB re 1µin/sec
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3.10.6 Short-Term Impacts (Construction)
Noise and vibration related to construction would result from the operation of heavy equipment
needed to construct bridges, retaining walls, roads, park and ride facilities, and transit centers. Local
ordinances regulate noise and the contractor would be required to adhere to these regulations.
Construction outside normal weekday, daytime hours may require a noise variance from the city or
county where the work is being performed.
Major noise-producing equipment used during construction preparation could include saw cutters,
concrete pumps, cranes, excavators, haul trucks, loaders, tractor trailers, and vibratory equipment.
Other less notable noise-producing equipment that may be used during this phase include backhoes,
air compressors, forklifts, pumps, power plants, service trucks, and utility trucks.
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Maximum noise levels for construction of bridges and other structures would range from 82 to 94
dBA at the closest receiver locations. Following heavy construction, general construction such as
installation of bridge railings, signage, roadway striping, and other general activities would still
occur. These less intensive activities are not expected to produce noise levels above 80 dBA at 50
feet except during rare occasions and for short periods.
Major vibration-producing activities would occur primarily during demolition and preparation for
the new bridges. Activities with the potential to produce a high level of vibration include pile
driving, vibratory shoring, soil compacting, and some hauling and demolition activities. Vibration
effects from pile driving or vibratory sheet installations could occur within 50 to 100 feet of sensitive
receivers.
Pile driving could be required for the river crossing and for elevated structures. Pile driving can
produce maximum short-term noise levels of 99 to 105 dBA at 50 feet. More detail on construction
noise and vibration is given in Portland-Milwaukie Light Rail Project Noise and Vibration Results
Report, Metro, April 2008.
Noise from pile driving also has the potential to affect fish and wildlife. Pile driving has the potential
to produce noise levels of 190 dB at 150 feet from the source in deep water. However, noise
attenuates more quickly in shallow water where most piles would be driven as is the case in the
proposed bridge crossing locations. Studies have shown that waterborne noise levels of 180 dB or
more can injure fish and potentially cause mortality. Similar type project have used bubble curtains
surrounding the in-water pile driving has mitigated this impact by using high pressure air in the
water to minimize the affect of water borne vibration.
3.10.7 Potential Abatement and Mitigation Measures
As required by the FTA, noise and vibration impacts associated with the project will be considered
for mitigation. This section provides details on potential noise and vibration mitigation measures that
could be used to resolve project impacts. As project design continues and when a final alignment is
selected, slight deviations in track locations or speeds can vary the number and location of noise and
vibration impacts. Therefore, during final design, the noise and vibration levels will be reevaluated
and mitigation measures revised to meet the final build design. The following general noise and
vibration mitigation could be used to reduce or eliminate project impacts.
3.10.7.1 Light Rail Noise Mitigation

Possible mitigation measures for reducing noise impacts from light rail are described below:
x

Sound Barriers. Construction of noise barriers between the trackway and the affected receivers
would reduce noise levels by physically blocking the transmission of noise Depending on the
proximity of the tracks to the barrier, location of the noise sensitive properties, and track
elevation, barriers for LRT range from 4 to 8 feet tall.

x

Track Lubrication at Curves. Trackside lubrications can be effective at reducing wheel squeal
that sometimes occurs on tight-radius curves. Currently, most of the corridor does not involve
tight curves and the few locations where they do occur are not near sensitive receptors.

x

Building Sound Insulation. Insulating affected structures can reduce noise levels inside homes
that would be impacted by noise. This technique does not reduce exterior noise levels.

x

Special Trackwork at Crossovers and Turnouts. The impacts of LRT wheels over rail gaps at
some special trackwork increases LRT noise by about 6 dBA. The use of spring-rail, flange-
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bearing or moveable-point frogs in place of standard rigid frogs allow the gap to remain closed
reducing noise levels. Potential locations for these treatments could include the crossover
locations near the Lake Road and Park Avenue stations.
x

Reduced Train Speed. Reducing train speeds from that assumed in the noise and vibration
analysis can reduce noise generated by the project. This can be used in combination with other
mitigation measures.

For the RiverPlace Apartments, mitigation could include sound insulation or a noise barrier on the
light rail structure. Noise impacts under the Tillamook Branch Line alignment could be mitigated
with a sound wall along the elevated structure. Finally, the two single-family homes on SE 27th
Avenue could also be mitigated with sound walls or sound insulation.
3.10.7.2 Light Rail Train Horns

The noise analysis has assumed that light rail trains will not be required to sound their horns at the
decibel level required for freight trains. The project will utilize a process and provide measures to
qualify the project for an exemption to the Freight horn decibel requirement in downtown
Milwaukie. The requirements that allow an exemption to high train horn decibel levels are flexible
and involve a process that weighs accident data, traffic levels, rail crossing characteristics and
proposed supplemental safety measures to determine whether loud train horns are needed to provide
an appropriate level of safety at the light rail crossing.
3.10.7.3 Mitigation for Crossing Gate Warning Bells

Warning bells would be required for the gated crossings. There are several types of crossing bells
that could be used for the project. If, during final design it is determined that crossing bells could
result in impacts, adjustable bells, bell shrouds, or a combination of both could be used to reduce
noise at sensitive properties. A description of the different bell mitigation measures is provided
below
x

Adjustable Crossing Bells. Adjustable crossing bells are electronic versions of the standard
crossing bells used at crossing for freight trains. The adjustable bells typically have variable
outputs ranging from 105 dBA to 75 dBA at 10 feet and are approved for the types of crossing in
the downtown Milwaukie. By using a lower bell level, noise from the bells are reduced for
nearby noise sensitive properties.

x

Bell Shrouds. Bell shrouds are metal plates installed inside an electronic bell that help to direct
the noise from the bell directly toward traffic, reducing the noise that is transmitted toward
nearby noise sensitive properties. Shrouds have been shown to reduce noise from crossing bells
by 3 to 5 dBA.

3.10.7.4 Light Rail Vibration Mitigation

Vibration impacts are considered to be significant and warrant consideration of reasonable and
feasible mitigation. The following vibration mitigation measures could be potentially used on this
project:
x Ballast Mats. Ballast mats are a rubber type material that is placed between the track ballast and
the supporting concrete base. Ballast mats can be effective at reducing vibration when the
frequency of the vibration impact is included as a design consideration.
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x

x

x

x

Resilient Fasteners. Resilient fasteners are vibration reducing fasteners that attach between the
rail and ties. As with ballast mats, fasteners can be effective at reducing vibration when the
frequency of the vibration impact is included as a design consideration.
Tire Derived Aggregate (TDA). TDA is simply shredded tires. This is a relatively new method
of vibration mitigation and normally consists of 12 inches of shredded tires under the standard
ballast.
Special Trackwork at Crossovers and Turnouts. The FTA sites that LRT wheels over rail
gaps of special trackwork can increases LRT vibration by about 10 VdB. The use of spring-rail,
flange-bearing or moveable-point frogs in place of standard rigid frogs allow the gap to remain
closed reducing vibration levels.
Reduced Train Speed. Reducing train speeds from that assumed in the noise and vibration
analysis could reduce vibration generated by the project. This can be used in combination with
other mitigation measures.

The majority of vibration impacts identified in this analysis could be mitigated with ballast mats,
resilient fasteners, TDA, reduced speeds or a combination of mitigation measures. The selected
vibration mitigation method would depend on the track type and level of vibration impact. More
detailed analysis will be carried out during the preliminary design of the project’s preferred
alternative to refine the vibration estimates and to determine the vibration mitigation commitments
to be identified in the FEIS and FTA’s Record of Decision, unless further evaluation during final
design indicates that the expected vibration impact will not occur.
3.10.7.5 Construction Noise and Vibration Mitigation

Several construction noise abatement methods can be implemented to limit the impacts. Operation of
construction equipment can be prohibited within 1,000 feet of any occupied dwelling unit at
nighttime hours (10 p.m. to 6 a.m.) or on Sundays or legal holidays, when noise would have the most
severe effect. All engine-powered equipment can be required to have mufflers installed according to
the manufacturer's specifications, and all equipment can be required to comply with pertinent
equipment noise standards of the U.S. Environmental Protection Agency. If specific noise
complaints are received during construction, the contractor, at his own expense, may be required to
implement one or more of the following noise mitigation measures, as directed by the project
manager:
x

Locate stationary construction equipment as far from nearby noise-sensitive properties as
possible.

x

Shut off idling equipment.

x

Reschedule operations to avoid periods of noise annoyance identified in the complaint.

x

Notify nearby residents whenever extremely noisy work will be occurring.

x

Install temporary or portable acoustic barriers around stationary construction noise sources.

x

Near schools some construction activities could be restricted to summer months, when school is
not in session.
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3.11 AIR QUALITY
This section summarizes relevant air quality regulations and existing air quality in the Portland
metropolitan area and discusses the environmental consequences and potential mitigation measures
for the project alternatives. The Air Quality Results Report (Metro, April 2008) contains additional
information.
3.11.1 Affected Environment
The federal government has established National Ambient Air Quality Standards (NAAQS) to
protect the public from air pollution. In addition, the Oregon Department of Environmental Quality
(DEQ) has established State Ambient Air Quality Standards (SAAQS), which are at least as
stringent as the NAAQS (see Table 3.11-1). The U.S. Environmental Protection Agency (EPA) has
delegated air quality program implementation to DEQ.
Table 3.11-1
Federal and State Ambient Air Quality Standards
Pollutant
Carbon Monoxide

Averaging Time

Federal

Oregon

8-hour

9 ppm

9 ppm

1-hour

35 ppm

35 ppm

Lead

Calendar Quarter

1.5 μg/m3

1.5 μg/m3

Ozone

1-hour

0.12 ppm

0.12 ppm

8-hour

0.08 ppm

-

Nitrogen Dioxide

Annual Arithmetic Mean

0.053 ppm

0.053 ppm

Sulfur Dioxide

Annual Arithmetic Mean

0.03 ppm

0.02 ppm

24-hour

0.14 ppm

0.10 ppm

N/A

0.5 ppm

PM10

24-hour Average

150 μg/m3

150 μg/m3

PM2.5

3-year Average Annual Arithmetic Mean*

15 μg/m3

-

35 μg/m3

-

3-hour

3-year Average, 98th Percentile
24-hour Average
Sources: EPA Office of Air Quality Planning and Standards (OAQPS) and DEQ, 2006.
Notes: ppm = parts per million; μg/m3 = micrograms per cubic meter; PM10 = particulates with an aerodynamic diameter of less than or equal to 10
micrometers; PM2.5 = particulate with an aerodynamic diameter of less than or equal to 2.5 micrometers.

Geographic areas in which concentrations of a pollutant exceed the ambient air quality standards are
classified as nonattainment areas (i.e., they do not attain standards). Areas previously designated as
nonattainment areas that are now in compliance with air quality standards are classified as
maintenance areas. Federal regulations require states to prepare a State Implementation Plan (SIP)
that identifies emission reduction strategies for nonattainment and maintenance areas. The Portland
area is a carbon monoxide (CO) maintenance area. DEQ has identified measures to ensure
compliance and maintain healthy air quality in the Portland area.
As a result of the Clean Air Act Amendments of 1990, Oregon developed regulations designed to
ensure that transportation plans and regionally significant transportation projects are consistent
(i.e., in conformance) with the SIP. There are two parts to demonstrating conformity for
transportation projects. In the first part, a region-wide estimate of the pollutant emissions is made.
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These estimated emissions must not exceed the “budget” levels established for mobile sources by
plans approved for the region by the Oregon Environmental Quality Commission and the EPA. The
second part requires that vehicle emissions from individual projects (e.g., a hot spot) does not cause
or contribute a violation of the NAAQS.
A light rail line connecting Portland to Milwaukie is included in the 2004 Regional Transportation
Plan (RTP) Financially Constrained network and in the 2005 Portland area Metropolitan
Transportation Improvement Program (MTIP). Both the RTP Financially Constrained network and
the MTIP have been determined to conform to the SIP. The conformity determinations for these
plans have been reviewed and approved by the Federal Highway Administration (FHWA) and
Federal Transit Administration (FTA). Recently, Metro prepared the 2007 Air Quality Conformity
Determination for the 2008-11 MTIP as required by state and federal law. The Metro Council held a
public hearing in August 2007 to deliberate on the air quality conformity report, consider public
comments received during the comment period, and act on a resolution to adopt the 2008-11 MTIP
with the air quality conformity determination report. Metro Council adopted the report. The
conformity determination is now being reviewed by federal authorities.
In the 1980s, the Portland/Vancouver area was also designated as nonattainment for ground level
ozone. Over the following years, air quality improved and on April 30, 1997, EPA redesignated the
area as a maintenance area for ground level ozone. EPA set a new ozone standard, which became
effective in September 1997, but was remanded in May 1999. In March 2002, the D.C. District
Court rejected all remaining challenges to the new ozone standard. Under this new standard, 1-hour
values would no longer be evaluated for attainment purposes. Future compliance will be assessed
using the three-year average of the fourth highest eight-hour average value. Under EPA’s 2004
ozone implementation rules (40 CFR 51.900), neither general conformity nor transportation
conformity is required for areas attaining the 8-hour ozone standard. This means that new
transportation project plans will no longer need to demonstrate conformance to the ozone
maintenance plans in the Portland-Vancouver Air Quality Management Area (AQMA). The Ozone
Maintenance Plan indicates DEQ and Metro will informally track volatile organic compounds
(VOC) and nitrous oxides (NOx) (along with air toxics and greenhouse gas emissions) when Metro
assesses conformity. Thus, emission estimates of VOC, NOx, and carbon dioxide (CO2) have been
included for informational purposes only and not for conformity purposes.
3.11.2 Environmental Consequences
Because the primary pollutant of concern for transportation-related projects is CO, and the Portland
area is a maintenance area for this pollutant, regional air quality impacts are measured through
forecasting changes in transportation-related emissions of CO. This allows a comparison between
existing conditions and future conditions with and without the Light Rail Alternative. Estimated
regional average weekday emissions of CO from vehicles (auto, truck, and transit) are shown in
Table 3.11-1. Vehicle miles traveled (VMT) are projected to increase for the 25-year period between
the existing (2005) and future (2030) scenarios due to growth in the region. The No-Build
Alternative VMT is based on conditions if the light rail is not built. The 2003 Locally Preferred
Alternative (2003 LPA) VMT reflects the changes in driving patterns if the light rail is built and also
includes vehicle trips related to LRT (e.g., driving to park-and-rides) (see Table 3.11-2). The table
also shows that the 2030 LPA VMT is lower than conditions under the No-Build Alternative.
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Despite the increase in VMT in the future, vehicle CO emissions are expected to be lower. This is
possible because the projected increase in VMT would be more than offset by anticipated reductions
in vehicle CO emissions due to improvements in technology and more stringent vehicle inspection
and maintenance programs. Regional CO emissions are expected to decrease for all future conditions
relative to existing conditions.
Table 3.11-2 also shows the projected emission estimates for NOx, VOC, and CO2 for each
alternative for informational purposes. Like CO, the regional vehicle-related emissions of VOC and
NOx are projected to decrease between 2005 and 2030 due to improvements in vehicle emissions
technology. Only the 2003 LPA was analyzed in this section. Estimated environmental consequences
between the alignment options are similar.
Table 3.11-2
Estimated Regional Average Weekday Pollutant Emissions (tons/day)
Alternative

CO

VOC

NOx

CO2

Existing Conditions (2005)

905.4

53.8

90.9

24,476

No-Build (2030)

606.3

19.1

16.2

36,328

2003 LPA (2030)

605.8

19.1

16.1

36,299

Source: Air Sciences, 2007.
Notes: Emission factors are based on peak daily speed.

Unlike the other pollutants, Table 3.11-2 shows an increase in CO2 emissions from 2005 to 2030.
This is because the current CO2 emission factor is only a function of the type and amount of fuel
consumed and does not change between 2005 and 2030. Because the emission factor depends on fuel
usage, the CO2 emissions increase as the VMT increase. However, CO2 emissions would be slightly
lower with the 2003 LPA than the No-Build, which would mean lower greenhouse gas emissions.
Three intersections throughout the corridor were selected for analysis based on their projected 2030
traffic volumes or level of service (LOS). The selected intersections, or “hot spots,” are those whose
conditions would be most likely to have high CO concentration impacts. The highest CO
concentration modeled for each intersection is shown in Table 3.11-3. Both 1-hour and 8-hour CO
concentrations were forecast.
The results of the hot spots analysis show that all of the intersections modeled have maximum onehour and eight-hour CO concentrations below the NAAQS of 35 parts per million (ppm) and 9 ppm,
respectively. In addition, the results show that there would be either an improvement or no
difference in localized CO concentrations between the existing and the future conditions for all
alternatives. A comparison of the Light Rail Alternative and No-Build conditions shows that there
would be no appreciable difference. Traffic volumes will increase between 2005 and 2030 but are
more than offset by reductions in individual vehicle emissions resulting from technology
improvements over the same period. As a result, the estimated one-hour and eight-hour CO
concentrations for future years are lower than existing conditions. The Light Rail Alternative has the
potential to increase localized traffic volumes, delay, and queuing when compared to No-Build
conditions. However, because future individual vehicle emission rates would be reduced and
conditions are already congested at most intersections under the No-Build condition, very little
change in CO concentrations are predicted.
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Maintenance of light rail transit vehicles would occur at the TriMet Ruby Junction maintenance base
in Gresham. Stationary sources such as maintenance facilities are subject to the permitting
regulations of either DEQ or the Southwest Clean Air Agency (SWCAA), and no impacts are
expected as a result of maintenance base operations.
Table 3.11-3
Highest Projected 8-Hour and 1-Hour Carbon Monoxide Concentrations Near Intersections (ppm)1
Existing Conditions
Intersection

No-Build

2003 LPA

1-Hour

8-Hour

1-Hour

8-Hour

1-Hour

8-Hour

99E McLoughlin/Harrison
(Milwaukie)

6.6

5.5

4.6

4.0

4.6

4.0

Naito Parkway/Harrison
(Portland)

4.9

4.2

3.7

3.3

3.7

3.3

SE Powell/SE Milwaukie
(Portland)

6.5

5.2

4.4

3.7

4.4

3.7

1

ppm = parts per million; forecasts assume ambient background concentrations of 2 ppm.

Note: Federal Standards (NAAQS) are 35 ppm at 1 hr and 9 ppm at 8 hrs.

3.11.2.1 Short-Term Impacts (Construction)

The primary impacts of construction would be the generation of dust from site clearing, excavation
and grading, and impacts to traffic flow in the project area. Traffic congestion increases idling times
and reduces travel speeds, which results in increased vehicle emission levels. Construction of
concrete structures may have associated dust-emitting sources, such as concrete mixing operations.
Stationary sources such as concrete mix plants are generally required to obtain air contaminant
discharge permits from the DEQ and to comply with regulations to control dust and other pollutant
emissions. The No-Build Alternative would have the lowest construction impacts, and the 2003 LPA
to Park, which includes an extending light rail with an additional two stations and a park and ride,
would have the highest impact.
3.11.2.2 Indirect and Cumulative Impacts

The forecast traffic volumes used to analyze air quality impacts of the LRT project include traffic
from all sources. Background concentrations representing the cumulative emissions of other sources
in the area are added into the predicted local concentrations for CO at intersections. Because of these
inclusive analysis methodologies, the impacts shown throughout this report section represent indirect
and cumulative air quality impacts.
3.11.2.3 Compliance with State Implementation Plans

The Light Rail Alternative is included in the 2004 RTP’s Financially Constrained network and in the
2005 Portland area MTIP. Both the RTP Financially Constrained network and the MTIP have been
determined to conform with the SIP. The conformity determinations for these plans have been
reviewed and approved by FHWA and FTA. The long-term impacts analysis conducted for the
SDEIS also shows that the LRT project would not cause or contribute to a violation of the NAAQS;
the project would therefore meet conformity requirements.
The hot spots analysis performed for the SDEIS analyzed localized impacts at three intersections in
the Portland-Milwaukie corridor that, based on traffic analysis findings, are expected to have the
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highest CO concentrations. The results showed that the NAAQS are not expected to be violated in
the design year at any location for any alternative.
3.11.3 Mitigation
3.11.3.1 Long-Term Impact Mitigation

The results of the regional conformity and the local hotspots analysis show that no exceedances of
the air quality standards are expected as a result of any project alternative; therefore, no mitigation is
required. No localized impacts are predicted as a result of the construction of park and ride facilities;
therefore, no mitigation is needed.
3.11.3.2 Short-Term Mitigation

Construction contractors are required to comply with state regulations (OAR 340-208-0210)
requiring that reasonable precautions be taken to avoid dust emissions. Mitigation measures
normally used include applying water or suppressants during dry weather and taking other measures,
such as truck and equipment washing, to prevent the transport of dirt and dust from construction
areas onto nearby roads. To reduce the effect of construction delays on traffic flow and resultant
emissions, road or lane closures could also avoid peak traffic periods when detours or other
measures would still result in extended periods of congestion.

3.12 ENERGY ANALYSIS
This section summarizes transportation energy consumption in the Portland metropolitan area for the
No-Build and Light Rail Alternatives, considering consumption impacts during construction and
operation. For more detailed information and analysis results, consult the Energy Results Report
(Metro and DEA, 2007).
3.12.1 Affected Environment
3.12.1.1 Base Year (2005) Transportation Energy Consumption

Base year (2005) transportation energy consumption in the Portland metropolitan area includes
energy used for motor vehicles (automobiles, trucks, and motorcycles), the LRT system, transit
vehicle maintenance and operation of maintenance facilities, and park and ride lots. Table 3.12-1
summarizes daily energy consumption for these activities. Base year (2005) total daily transportation
energy consumption in the Portland metropolitan area is estimated at 353.473 x 109 Btu8.

8

Note: Energy consumption is measured in British thermal units (Btu [both singular and plural]). One Btu is the quantity
of energy necessary to raise one pound of water one degree Fahrenheit at one atmosphere of pressure. For comparison, 1
gallon of diesel fuel = 139,000 Btu and 1 gallon of gasoline = 125,000 Btu. Also, 1 US barrel of crude oil = 42 gallons of
gasoline.
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Table 3.12-1
Transportation Operations Energy Consumption in Base Year (2005) Portland Metropolitan Area

Vehicle and Facility Operations
Motor Vehicle Operations Totals

Daily VMT

Daily Fuel
2
Consumption
(Gallons)

41,611,841

2,528,804

1

3

Daily Energy
Consumption
(Billions of Btu*)
321.990
28.894

Motor Vehicle Maintenance

Total Motor Vehicle Energy Usage
Transit Bus Vehicles

350.884
85,908

4

13,636

13,127

Non-Fuel Source Transit System

5

0.367
0.029

LRT Maintenance Facility Operation
5

0.147

Bus Vehicle Maintenance

Bus Maintenance Facility Operation

1.891

5

0.147

5

Park and Ride Operation

0.008

Total Transit Energy Usage

2.589

Combined Energy Usage

353.473

Note: * Btu = British Thermal Unit, Btu/gallon of gasoline = 125,000 (gross), Btu/gallon of diesel = 138,700 (gross)
1
2
3
4
5

Metro 2002
Caltrans 1997
Caltrans 1983
Includes MAX, Portland Streetcar, and Tram; energy calculated as (8.2 kWH/car mile) x (13,127 car miles) x (3,412 Btu/kWH)
TriMet 2007

3.12.2 Impacts
This section summarizes the energy analysis for the Portland-Milwaukie Light Rail Project for:
x

Energy that would be consumed during operation of the Light Rail Alternative and options (longterm or direct impacts), compared to the No-Build Alternative.

x

Energy that would be consumed during construction of the Light Rail Alternative and options
(short-term or indirect impacts), compared to the No-Build Alternative.

x

Projected long-term energy savings for the transportation system with the operation of the Light
Rail Alternative and options, compared to the No-Build Alternative.

The variations in design options (i.e., variations of an alignment within an alternative) would result
in only minor differences in energy use (less than one percent) on a system-wide level. In general,
long-term energy use would increase slightly with those design options that increase transit travel
times and distances, and short-term energy use would increase slightly with those design options that
have higher capital costs.
3.12.2.1 Summary of Long-Term Energy Impacts

Direct (long-term) energy impacts would consist of energy consumed for operation of the vehicle
transportation system and includes light rail and vehicles traveling the roadways. The energy
consumed by light rail would result from maintenance, repair, and operation of the light rail system
and the operations, maintenance facilities, and park and ride lots used for light rail transit. Table
3.12-2 summarizes the predicted operational energy use for the Portland-Milwaukie Light Rail
Project alternatives in the year 2030. The comparisons assume that the price of gasoline would
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continue to be elastic. It is further assumed that gasoline prices would have to increase significantly
to trigger a significant change in gasoline consumption.
Compared to the No-Build Alternative, the 2003 Locally Preferred Alternative (LPA) and all
alignment options would reduce operational energy use. For example, the No-Build Alternative
would consume the most energy, with use peaking at 495.173 x 109 Btu/day. The 2003 LPA-Park
would consume the least energy, at 494.632 x 109 Btu/day. The difference in energy consumption
between these alternatives is approximately 541,000 x 109 (Billion) Btu/day, the equivalent of 4,184
gallons of gasoline per day.
Table 3.12-2
Summary of Daily Corridor Transportation Operations Energy Consumption in 2030 (Billions of Btu1)
Portland-Milwaukie Light Rail Project Alternatives
Energy Use

No-Build

Motor Vehicle Operations Totals

2003 LPA-Park

451.909

451.574

451.395

40.545

40.515

40.498

492.454

492.089

491.893

Motor Vehicle Maintenance
Total Motor Vehicle Energy Usage

2003 LPA

Transit Bus Vehicles

2.053

2.033

2.034

Commuter Rail Vehicles

0.005

0.005

0.005

Non-Fuel Source Transit System

0.307

0.337

0.342

LRT Maintenance Facility Operation

0.036

0.039

0.039

Bus Vehicle Maintenance

0.160

0.158

0.158

Rail Vehicle Maintenance

0.000

0.000

0.000

Bus Maintenance Facility Operation

0.147

0.147

0.147

Park-and-ride Operation

0.011

0.012

0.012

Total Transit Energy Usage

2.719

2.731

2.737

495.173

494.819

494.632

Combined Energy Usage

Sources: David Evans and Associates, Inc. (DEA) 2007, Metro 2007, TriMet 2007, Caltrans
1

Btu = British Thermal Unit. One gallon of gasoline = 125,000 Btu.

3.12.2.2 Short-Term Impacts (Construction)

For the purpose of assessing indirect (short-term) impacts to energy consumption that would occur
from construction of the Portland-Milwaukie Light Rail Project, the analysis focused on the highest
impact alternative (2003 LPA-Park). As shown in Table 3.12-3, construction energy usage would be
2,763.2 billion Btu.
Table 3.12-3
Summary of Construction Energy Consumption (Billions of Btu1) Portland-Milwaukie Light Rail
Project Alternatives
No-Build

Highest Impact Build Alternative (2003 LPA-Park)

0

2,763.2

Sources: David Evans and Associates, Inc. (DEA) 2007, Metro 2007, TriMet 2007
1

Btu = British Thermal Unit. One gallon of gasoline = 125,000 Btu. One gallon of diesel = 138,700 Btu.
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3.12.2.3 Summary of Total Energy Impacts

Table 3.12-4 summarizes the combined annual energy use for operation and construction (direct and
indirect impacts) of all the Portland-Milwaukie Light Rail Project alternatives.
Table 3.12-4
Summary of Annual1 Energy Consumption by Alternatives (Billions of Btu2)

Alternative

Motor Vehicle3
Annual Energy
Use

Bus Annual
Energy Use

167,434.36

802.40

No-Build

LRT Annual
Energy Use

Total Annual
Operations
Energy

Annual
Operational
Energy
4
Savings

122.06

168,358.82

0.0

2003 LPA

167,310.26

794.92

133.62

168,238.80

120.02

2003 LPA-Park

167,243.62

795.26

135.32

168,174.20

184.62

Sources: DEA 2002, Metro 2002, TriMet 2002
1
2
3
4
5

Assumes an annualization factor of 340 days per year.
Btu = British Thermal Unit. One gallon of gasoline = 125,000 Btu. One gallon of diesel = 138,700 Btu.
Not including buses.
As compared to No-Build Alternative.
Analysis was conducted for the Highest Impact Build Alternative (2003 LPA-Park) only

3.12.2.4 Cumulative Energy Impacts

The project alternatives are not expected to have a significant effect upon energy supply or
consumption at a regional level, and, therefore, cumulative effects of this project with other projects
and ongoing increased demand for energy are expected to be limited. Construction and operation of
any of the project alternatives is not expected to affect local or regional fuel availability or require
the development of new energy sources. Compared to the No-Build Alternative, operation of any of
the Light Rail Alternative and its options would cumulatively reduce overall vehicle miles traveled
(VMT) and associated energy consumption in the Portland metropolitan area.
3.12.3 Mitigation
One of the goals for the Portland-Milwaukie Light Rail Project is to reduce long-term demand for
energy. Operation of the Light Rail Alternative or its options would not affect regional power supply
and would reduce overall energy consumption for the total transportation system compared to the
No-Build Alternative. In addition, TriMet will comply with applicable FTA regulations regarding
energy-efficient studies before construction of buildings.
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3.13 HAZARDOUS MATERIALS
This section identifies hazardous materials sites within the area of potential effect (APE) for the
Portland-Milwaukie Light Rail Project. A hazardous materials site is a location or facility that has
reportedly contained a hazardous substance or has released a hazardous substance into the
environment (soil, water and/or air). The APE is defined as the area within a 500-foot buffer around
project alternatives and design options. This distance has been found to encompass nearby parcels of
a range of sizes, reasonably reflect the potential for migration of contaminants from other nearby
sites, and allow for engineering refinements in alternative alignments as project designs continue.
This section also evaluates potential long-term, short-term, and cumulative impacts related to
exposure and mobilization of hazardous material for the Light Rail Alternative and its design
options. Such impacts could affect worker safety, property value, sensitive environmental resources
(e.g., streams, wetlands), and project costs and completion schedule.
3.13.1 Affected Environment
3.13.1.1 Federal and State Database Review

The affected environment within the APE was assessed by reviewing reasonably ascertainable
government database records from federal and state sources. Information for the database review is
based, in part, on a report provided by Environmental Data Resources (EDR) that compiled database
records through October 22, 2007. The database search found 306 potential hazardous materials sites
within the APE. This is not unusual for an established urban area that includes waterfront, rail
corridors, major highways, and a number of industrial areas.
3.13.1.2 Other Data Sources

Industrial properties were identified in the South Waterfront Area with known environmental issues
that will likely have short-term and long-term affects to the project.9 These properties are the Zidell
Marine Corporation (ESCI No. 689) and the former Schnitzer Steel Corporation (ESCI No. 875)
(now owned by Oregon Health and Science [OHSU]). At the request of Metro and TriMet, a file
review of these industrial properties was conducted at the Oregon Department of Environmental
Quality (DEQ) in January 2008. The objective of the file review was to gain further understanding of
environmental impacts at these properties and remedial actions (RAs) that have occurred or are
proposed for cleanup.
3.13.2 Environmental Consequences
Environmental consequences are long-term, short-term, and cumulative impacts that would be
expected from the Portland-Milwaukie Light Rail Project alternative and design options.

9

Metro, 2008. Hazardous Materials Results Report, Support of the Portland-Milwaukie Light Rail Project Supplemental
Draft Environmental Impact Statement. Prepared by Parametrix, Portland, Oregon in March 2008.
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3.13.2.1 Long-Term Impacts

Long-term impacts are future effects to resources within the region that may occur after the
completion of the Portland-Milwaukie Light Rail Project.
No-Build Alternative

Under the No-Build Alternative, ground disturbances associated with the Light Rail Alternative
would not occur or would be diminished. The absence of these disturbances would create both
potentially adverse as well as beneficial long-term effects associated with the No-Build Alternative.
Adverse long-term effects include hazardous materials sites that may not be investigated or
subsequently remediated. Such sites would likely continue to pose long-term risk to human health
and/or the environment. In addition, adverse effects may be associated with the long-term operation
and maintenance of the No-Build Alternative due to increased traffic demands. These adverse effects
include but are not limited to bridge, roadway and transit upkeep, incidental spills or releases from
vehicles or transit, and stormwater management and treatment. Beneficial long-term effects of the
No-Build Alternative include limiting the potential of exacerbating contamination in soil, sediment,
or groundwater because identified and unidentified hazardous materials sites would not be disturbed.
However, No-Build would not contribute to efforts to address contaminated sites or provide support
for their redevelopment.
Light Rail Alternative

Long-term impacts to hazardous materials sites from the Light Rail Alternative may include adverse
effects on remedial actions proceeding at hazardous materials sites. Remedial actions could include
active cleanup, long-term monitoring and maintenance, enforcement, institutional controls (i.e., deed
restrictions, restrictive covenants), and/or engineering controls (i.e., soil cap, groundwater pump and
treat). Long-term operation of these remedial actions may conflict with operation of the Light Rail
Alternative or its options. No current remedial activities or operation of remedial systems were
identified in the APE. A number of remedial actions are anticipated in the South Waterfront area.
However, these actions are still in the planning stages and have not yet been fully defined; more
information is anticipated to be available by the end of 2008. Long-term impacts associated with
remedial actions are thought to be minor in comparison to short-term impacts associated with
construction.
Long-term impacts associated with the Light Rail Alternative also include direct and indirect
exposure or mobilization of contaminated materials as a result of roadway and transit operation and
maintenance. In most locations, it is not anticipated that operation and maintenance associated with
the Light Rail Alternative would cause an appreciable increase in the potential for incidental spills or
releases of hazardous materials from vehicles or transit. However, the 2003 Locally Preferred
Alternative (LPA) does include an option for running buses along a new bridge to be constructed
over the Willamette River, as do all of the Willamette River crossing options. Buses, as well as
maintenance vehicles, would be expected to carry petroleum products and would be a potential
source for accidental contamination.
Maintenance Base

Long-term impacts from the operation and maintenance of train cars at maintenance bases may
include generation, storage, and proper disposal of hazardous materials. These wastes would be
regulated by the Fire Marshall and/or State of Oregon hazardous waste regulations. Consequently,
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long-term impacts would include management of hazardous materials and the potential future risk of
a release of hazardous materials
3.13.2.2 Short-Term Impacts (Construction)

Construction impacts are evaluated for both the No-Build and Light Rail Alternatives. Construction
impacts are potential direct short-term impacts to resources within the APE, which may occur prior
to or during construction of the Light Rail Alternative.
No-Build Alternative

Under the No-Build Alternative, no right-of-way, property acquisition and construction activities
will occur. Therefore, the No-Build Alternative is not anticipated to result in appreciable
construction impacts.
Light Rail Alternative
Impacts Common to All Design Options

The Light Rail Alternative requires construction activities in all project segments. Hazardous
materials impacts may occur due to a variety of construction activities. Construction-related
equipment relies heavily on petroleum products. Improper fuel transfers may result in spills to the
ground, potentially leading to soil and groundwater contamination. Other potentially hazardous
chemicals are also used during construction activities. Chemical pollutants such as paints, acids for
cleaning masonry surfaces, cleaning solvents, asphalt products, concrete-curing compounds, and
fertilizers may be used at construction sites and may be carried in stormwater runoff.
Construction may require the removal of structures that contain hazardous materials, including lead,
asbestos, and polychlorinated biphenyls (PCBs)—known carcinogens. Removal and disturbance of
lead, asbestos, and PCBs may cause mobilization of these compounds and can create unacceptable
exposure to the public and the environment.
x

Lead-based paint was widely used until 1978, when it was phased out of residential and
commercial structures. Such structures constructed prior to 1978 may be coated with lead-based
paint and may have contaminated soil surrounding the structure. Some industrial and municipal
uses continue to be permitted to use lead-based paint, so industrial structures of historic or recent
origin may be coated with paint containing lead.

x

Laws regulating the use and disposal of asbestos were established in 1977. Building materials
consisting of or containing asbestos may include siding, roofing shingles, floor tiles, insulation,
ceiling tiles, heating systems, gaskets, pipe wrapping, and duct lining.

x

PCBs typically occur in transformers manufactured between 1929 and 1977. Transformers
containing PCBs can be found in residential, commercial, and industrial buildings constructed
before 1978.

Construction of river crossings may directly and indirectly affect aquatic organisms through the
mobilization or exacerbation of contaminated sediments within the Willamette River. Construction
activities include placement of piers or other supporting bridge structures that would require
disturbance of in-water sediments and river embankment soils. Contaminants include, but are not
limited to, metals (antimony, arsenic, cadmium, chromium, lead, mercury, copper, nickel, and zinc),
tributyltin, polycyclic aromatic hydrocarbons (PAHs), and PCBs.
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Construction of the Light Rail Alternative may be directly and indirectly affected by hazardous
materials sites. Short-term effects may include increased costs and delays in the project schedule
resulting from:
x

Notification to regulatory agencies of a potential hazardous exposure

x

Work stoppage due to potential exposure of construction workers or ecological receptors to
hazardous materials

x

Identification of and negotiation with potentially responsible parties and regulatory agencies

x

Focused investigation and characterization of affected media

x

Implementation of remedial actions

x

Management and disposal of affected media

Construction activities that disturb hazardous materials sites with Recognized Environmental
Conditions (RECs) can adversely affect nearby residents, business occupants, and worker safety,
raise project costs, and create project delays.
Any design option that requires additional acquisition of right-of-way or excavation would increase
the probability of encountering hazardous materials. However, the extent, cost and the timeframe of
remediation or mitigation required is dependent on site conditions that may be unique to a design
option.
Design Option Impacts

The potential of a hazardous materials site to cause construction impacts to the proposed project was
evaluated using the following criteria:
x

The identified site is to be acquired for the proposed project.

x

The identified site is adjacent to the proposed project and near enough to potentially result in
contamination within the project construction area.

x

The site has a known or suspected release of a hazardous substance(s).

x

The current cleanup status of the site indicates hazardous materials may still be present.

x

The site appears on one or more database listings for hazardous materials releases.

x

The land use type involves the past or present use of hazardous materials.

A ranking of the potential for hazardous materials impact was then determined based upon the
estimated severity of the hazardous materials contamination and the potential for disturbance of
hazardous materials by project construction activities.
Identified databases were compared relative to one another for their potential to cause construction
impacts. Identified hazardous materials sites were ranked on a scale from 0 (very low probable
effect) to 5 (high probable effect) of causing a direct environmental consequence to roadway or
transit options. Sites with a ranking of 4 and 5 pose the greatest potential to have appreciable adverse
construction impacts to the project. The difference between rankings is based on the type of impact
(i.e., leaking heating oil tank vs. state environmental cleanup site), the status of the site (i.e., no
further action vs. ongoing cleanup), and site location (acquired vs. nearby). Ranking is based on best
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available data and professional judgment. Figure 3.13-1 maps the sites considered to have the
potential to cause construction impacts.
2003 Locally Preferred Alternative

Eighty ranked sites are identified in the APE of the 2003 LPA. Of these sites, 35 are ranked 4 or
greater. These sites have the greatest potential for contamination to be encountered and are described
from north to south along the 2003 LPA alignment.
Of these 35 sites, five may cause significant adverse impacts during construction due to the nature
and extent of contamination in the subsurface. Focused environmental investigation should be
conducted at the following sites to evaluate how these impacts may affect the proposed project and
provide mitigation options. These sites are:
x

No. 67 Portland Gas & Coke

x

No. 69 Central Service Center/NW Natural Gas #71, Portland Gas & Coke Gas Holder Tanks
(Former)

x

No. 80 OHSU Supplemental & Growth Parking, Former Schnitzer Investment Corp.

x

No. 180 Peco Manufacturing Co., Inc.

x

No. 185 Columbia Battery Mfg. Co.

Appreciable environmental consequences are likely to affect the 2003 LPA river crossing due to the
potential disturbance of existing contaminated river sediments, river embankment soils, and upland
soils. Figure 3.13-2 displays potential remedial actions for the Zidell property and the former
Schnitzer property. Remedial actions (RAs) are being employed at both of these properties to clean
up contamination or mitigate impacts. The footprint of the 2003 LPA crosses the former Schnitzer
property but does not intersect the Zidell property.
Cleanup actions for the former Schnitzer property include, but are not limited to placement of a soil
cap in upland areas and institutional controls that may restrict land use. Implementation of RAs will
be dependent on the development of the property. Cleanup actions implemented by Zidell may
adversely affect the 2003 LPA, but to a lesser degree than the Willamette River Crossings since the
alignment avoids the Zidell property.
Willamette River Crossing Design Options

Willamette River crossing options include four bridge alignments: Meade-Sherman, MeadeCaruthers, Porter-Sherman, and Porter-Caruthers. In general, these bridge design options extend
from SW Naito Parkway to SE Division Street and SE 10th Avenue. These design options offer a
different alignment to the 2003 LPA Willamette River crossing.
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Up to 15 ranked sites were identified within the APE of these design options. Of these sites, the
following three sites ranked 4 or greater are common to each design option:
x

No. 11 South Waterfront Redevelopment Area 3

x

No. 80 OHSU Supplemental & Growth Parking, Schnitzer Investment Corp.

x

No. 118 Zidell Marine Corporation

In addition, the Meade-Caruthers and Porter-Caruthers options include one ranked site:
x

No. 41 Columbia Corrugated Box

The Porter-Sherman option includes one ranked site:
x

No. 104 Westwood Swinerton Construction

Appreciable environmental consequences are likely to affect all Willamette River crossing options in
the South Waterfront area due to contamination of river sediments, river embankment, and upland
soils and associated remedial actions (RAs). Figure 3.13-2 displays potential remedial actions for the
Zidell property and former Schnitzer property. The footprint of the Willamette River crossings
intersects both the Zidell property and the former Schnitzer property. RAs are being employed at
both of these properties to clean up contamination or mitigate impacts.
RAs for the Zidell property include, but are not limited to: 1) removal, management and disposal of
hot spot soil and sediment material; 2) placement of an uplands soil cap; 3) placement of an in-water
sediment cap; 4) remedial enhancements of the river embankment, which may include grading and
bank armament; and 5) institutional controls that may restrict land use. Implementation of RAs for
in-water sediment and the river embankment will be conducted over the next five years;
implementation of RAs for Zidell’s upland will be conducted over the next 10 years.
RAs for the former Schnitzer property include, but are not limited to placement of a soil cap in
upland areas and institutional controls that may restrict land use. Implementation of RAs will be
dependent on the development of the property.
Environmental consequences may be different in type and magnitude for each design option and
would likely affect construction design and implementation, including cost. Because the cleanup
plans for some of these sites including the Zidell property, are still in relatively early stages, these
effects are difficult to compare and evaluate until the DEQ releases a more detailed description of
the RAs’ design.10 However, compared to the 2003 LPA, the development of any of the Willamette
River crossing options would have a greater potential for being affected by contaminated sites and
their cleanup. Coordinated planning and project development would be needed to minimize effects.
Tillamook Branch Alignment

The Tillamook Branch Line alignment is an alternative to the 2003 LPA’s alignment in the
Milwaukie Industrial District. The design option turns southeast at the proposed Tacoma Street

10

Pursuant to the Consent Order between Oregon District Court and Zidell Marine Corporation, the Final Remedial
Design Report for the Sediment Cap and River Embankment is to be submitted to DEQ by September 2008.
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Station, crosses over the Tillamook Branch of the rail line, and runs along the east side of the rail
line to North Milwaukie (Highway 224).
Ten ranked sites were identified within the APE of the Tillamook Branch Line alignment. Of these
10 sites, the seven sites below were ranked 4 or greater. Only one site, No. 229, is proposed to be
partially acquired. These sites are:
x

No. 229 Old Shell Station/Oregon Worsted Co.

x

No. 230 Tacoma Street Overpass-Edwards Mfg.

x

No. 233 East Side Plating Inc., Amcoat Enameling Inc.

x

No. 260 Holman Transfer Co. Milwaukie, Z Pro International Inc, PPG Industries

x

No. 266 Former Mail-Well Facility, Mail-Well Envelope Co., Mackay Envelope Company LLC

x

No. 274 Cornell Pump Mfg. Corp.

x

No. 276 Chevron Chemical Company, Heiberg Garbage & Recycling

In addition, hazardous materials impacts are expected to be encountered during LRT construction
where the alignment is along existing railway lines. The presence of contaminants is expected due to
potential releases or spills from long-established rail use, as well as historical uses along the
corridor. No specific details about locations or extent of releases, if any, were available through
regulatory sources examined in late 2007. The light rail project would likely seek an easement from
the railway rather than acquiring the property to be used for light rail. This action could limit the
liability for cleanup but would still require compliance with hazardous materials handling
regulations to protect against exposure to humans and prevent the further release or transfer of
contaminants in the environment.
2003 LPA to Park

The 2003 LPA to Park design option extends transit from SE Lake Road to SE Park Avenue. There
were four ranked sites identified for the 2003 LPA to Park. Of these, no sites were ranked 4 or
greater. The at-grade crossing and elevated crossing options did not affect the level of impacts.
Maintenance Base

Operation and maintenance needs for light rail would require an expansion of the existing TriMet
Ruby Junction operations facility. The expansion would require approximately 10.4 acres that are
not currently in the public right-of-way, including 14 tax lots with 10 separate owners. DEQ reports
that as sections of the present Ruby Junction site were acquired, TriMet completed cleanup activities
in 1994 and 1998 for previously-existing leaking underground fuel tanks. The maintenance base uses
and stores potentially hazardous materials that are typically used for upkeep and repair of the
vehicles. Past spills or leaks have been reported at or near this site.
Several adjoining parcels used for manufacturing and auto maintenance have also had reported
hazardous materials spills in the past, although DEQ reports that cleanup or remediation activities at
all adjoining sites have been completed. The Ruby Junction site also has a permitted small-quantity
hazardous waste generator, with wastes including solvents, battery waste, paint, and paint thinner.
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Comparison of Impacts

A comparison of construction impacts was conducted to evaluate relative differences among the
various alignment and design options.
LPA and Willamette River Crossings

For the 2003 LPA and the four Willamette River crossing options, a comparative review of the
differences in impacts indicates that:
x

The 2003 LPA alignment for the river crossing has one site ranked 5 and four sites ranked 4

x

The Willamette River crossing options have two sites ranked 5 and up to three sites ranked 4

The two sites ranked 5 in the South Waterfront area would likely have appreciable long-term
construction impacts to the Willamette River crossing options. These impacts would be avoided or
lessened with the 2003 LPA.
During bridge construction, both the LPA and Willamette River crossings would likely encounter inwater sediments that are contaminated with polyaromatic hydrocarbons (PAHs), polychlorinated
biphenyls (PCBs), and metals. Sediment contamination within this area of the Willamette River is
from, but not limited to, upland sources, stormwater runoff, historic ship building/demolition
activities, and deposition. The degree of sediment contamination is likely to be higher in the vicinity
of the South Waterfront area due to past industrial activities11. Consequently, adverse construction
impacts are thought to be greater with the four Willamette River crossing options than with the 2003
LPA. Similarly, the concrete segmental bridge types are likely to have greater impacts than the
cable-stayed type because it would have more piers and more potential to disturb sediments.
In addition, contaminated sediment and river embankment soils associated with No. 118 (Zidell
Marine Corporation) will be capped along the shoreline in the South Waterfront area. Figure 3.13-2
shows site features and potential remedial actions in this area. This cleanup is as part of upcoming
RAs agreed upon with the State of Oregon. RAs are plans for cleanup and containment of hazardous
material sites. Although details of the RAs are not fully known, the South Waterfront crossings
could conflict with the RAs or require new or modified measures compared to the 2003 LPA.
2003 LPA and Tillamook Branch Line Alignment

A comparison of the 2003 LPA to the Tillamook Branch Line alignment indicates that:
x

The 2003 LPA in the area connecting Southeast Portland to Milwaukie has two sites ranked 5
and ten sites ranked 4

x

The Tillamook Branch Line alignment has two sites ranked 5 and five sites ranked 4 for a
comparable section

The two sites ranked 5 are common to both design options. Five additional sites ranked 4 are found
with the 2003 LPA that will not be encountered by the Tillamook Branch Line alignment.

11

Personal communications with Chris Kaufman, Department of Environmental Quality Project Manager and Eric Roth,
Parametrix Project Geologist. December 3, 2007.
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3.13.2.3 Cumulative Impacts

The Light Rail Alternative or options are not expected to add to the number of hazardous materials
sites along the corridor. Existing sites as well as currently unidentified sites, if any, would otherwise
be subject to further measures to clean up or contain contaminated sites.
3.13.2.4 Mitigation
Long-Term Mitigation

Potential releases of hazardous substances and petroleum products occurring from an accident
involving roadway transit would be mitigated by the applicable federal, state, or local response
agency. Responses by the State of Oregon Fire Marshal would be under directive A-206, Issued
April 15, 1994; Revised September 14, 2000. This directive is known as “Hazardous Waste
Operations and Emergency Response: Responding to Hazardous Substance Releases.” Introducing
buses in a new bridge over the Willamette River would have the potential to release hazardous
substances. Maintenance vehicles in use on the bridge could also release hazardous substances.
However, the new bridge would mitigate these potential releases through proper stormwater
collection, management, and treatment. As such the new bridge would provide a benefit to water
quality since a portion of transit would be shifted to the new bridge from existing bridges that have
limited stormwater management.
Mitigation of stormwater impacts through upgrades or enhancements to the stormwater conveyance
system would reduce or control stormwater runoff and infiltration. Therefore, these mitigation
measures would reduce long-term effects of contamination migration from shallow soils to
groundwater and/or surface water.
Construction Mitigation
Mitigation Before Construction

Mitigation plans for short-term impacts will be prepared prior to construction activities. The
acquisition of properties containing hazardous materials or petroleum products results in legal and
financial liability for the purchaser. To reduce the risk of liability, an Environmental Site Assessment
would be completed at each site proposed for acquisition. This assessment, typically completed prior
to property or easement acquisition, is part of the due diligence process and usually includes review
of agency files and permits, site inspection, historic land use review, and interviews with tenants and
owners.
If contamination is not discovered during Environmental Site Assessment activities but is discovered
at a later date, the property owner may be afforded legal protection under the “innocent landowner
defense” of the Comprehensive Environmental Response and Liability Information System
(CERCLA). However, due diligence must be demonstrated. Impacts would be reduced by
conducting due diligence activities prior to any property acquisition where liability for
contamination is possible. For example, Federal Transit Administration (FTA) requires due diligence
to reduce project costs and liabilities and to ensure that property appraisals are fully informed during
the acquisition process (see FTA Circular 5010.1C, Chapter II. 2, October 1, 1998).
A survey for asbestos containing materials (ACMs) is required for all structures (buildings, bridges,
etc.) to be demolished or modified. The survey must be conducted by a certified asbestos inspector.
An asbestos abatement plan is required prior to asbestos removal and must be prepared by a licensed
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abatement contractor. The abatement must be conducted by a licensed abatement contractor using
workers trained in handling and disposal of asbestos.
A lead-based paint survey is required for all structures (bridges, houses, etc.) that will be leased as
residences, burned, or demolished unless air quality monitoring is provided during construction and
demolition activities. The project team would review structures proposed for removal to evaluate
whether contamination is likely to be present. If contamination exists, the risk of release could be
minimized through adherence to environmental performance standards like those developed by
ODOT for the Oregon Transportation Improvement Act (OTIA) III Bridge program.
Mitigation During Construction

Direct impacts would be mitigated during construction activities. Mitigation actions will vary
depending on site conditions, the nature and extent of contamination, the affected media, and
potential receptors. A contaminated soil management plan will be developed as a mitigation tool to
minimize exposure to construction and excavation workers and reduce the risk to human health and
the environment. Due to the nature of contaminated sediments in the South Waterfront area of the
Willamette River, an in-water management plan will be developed to minimize potential exposure to
relevant receptors while setting piers or other structures.
The plans will be developed in conjunction with the appropriate regulatory agencies. The plans will
provide emergency contact information and describe practices for safe working conditions, such as
using personal protective equipment and monitoring for vapors in the breathing zone and for
explosive conditions.
Site-specific plans will address management, storage, and disposal of hazardous substances and
petroleum products. A supplemental management plan for groundwater will be developed if
dewatering activities occur as part of below-grade construction.
In addition, certain hazardous materials will likely be used during construction, such as asphalt, fuel,
raw concrete, striping paint, solvents, spray paint, landscaping chemicals, etc. The safe storage, use,
and disposal of these products will be addressed in the contractor's pollution control plan, and BMPs
will be followed to reduce the risk of spills or leaks of potentially hazardous materials.

3.14 UTILITIES
This section provides a review of potential long-term as well as short-term, temporary construction
effects on utilities.
3.14.1 Affected Environment
The Portland-Milwaukie Corridor currently has both aerial and underground utilities. Aerial utilities
include electrical services and communications facilities. Aerial communication facilities are
typically on electric distribution poles but can also be on their own structures. Electrical service
providers within the Portland-Milwaukie Corridor include Portland General Electric and PacifiCorp.
Communication providers in the project area include Qwest, Sprint, T-Mobile, Verizon, and
Comcast.
Below grade or underground utilities include water, sanitary facilities, storm facilities, and natural
gas. Electrical services and communication facilities can also be located underground. Underground
utilities in the project area include City of Portland water; City of Portland Environmental Services,
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including storm and sanitary; City of Portland electrical facilities; ODOT storm facilities and
electrical facilities; City of Milwaukie water, wastewater and stormwater; Oak Lodge Sanitary
District; Oak Lodge water district; Northwest Natural Gas; and can include the electrical and
communication providers listed above.
3.14.2 Environmental Consequences
The conceptual engineering efforts for the Portland-Milwaukie Light Rail Project have involved
initial reviews of major utilities to identify locations where the light rail alignment and existing
major utilities may be in conflict. In general, the light rail would be developed to allow utilities to
cross under or above the alignment. This is because ongoing utility maintenance or improvements
could conflict with light rail operations. Specific utility impacts are typically identified during the
advanced engineering phase of the light rail project after a preferred alternative has been identified.
For example, a higher level of detailed engineering information is required to verify site-specific
conditions, such as depth of excavation for construction, or how the drainage system would be
constructed. Therefore, the utility facilities and infrastructure impacts identified for this SDEIS
represent typical conditions as well as any major conflicts that have been identified in available
engineering documents.
The impact of the Portland-Milwaukie Light Rail Project on utilities would be either longitudinal or
crossing. A longitudinal impact is where the utility is located along or parallel with the light rail
alignment. A crossing impact is when the light rail alignment intersects the utility’s facilities. The
greatest potential impacts to the utilities are the longitudinal impacts, as more of a utility’s facilities
would require relocation outside of the light rail operating envelope. There is an increased potential
for longitudinal impacts on major arterial roads such as SE 17th Avenue and SE McLoughlin
Boulevard, because major roadways such as these are typically utility corridors. There is also an
increased potential for a longitudinal impact to underground communications lines, typically fiber
optic cable, along the Union Pacific Railroad (UPRR) right-of-way.
Construction impacts occur when the alignment requires placing tracks or other structures where a
utility, such as a power line, is located. A reduction in clearance could occur when a grade-separated
option or an increase in existing grade could reduce an aerial utility’s clearance. The alignment could
involve lowering the grade and exposing or reducing the depth of cover of an underground utility.
Underground utilities in direct conflict with tracks are normally moved in order to facilitate future
utility maintenance without disruption to transit service. New drainage or stormwater features could
also affect a utility’s location.
Private utilities located within public right-of-way typically pay for their own relocation costs as part
of their permitting agreement to use public right-of-way. An exception to this could be a specific
provision in a franchise agreement. In contrast, a private utility that is located on private property is
typically there by an easement agreement. Private utilities located within an easement usually have
the right to be reimbursed the cost of their relocation. Public utility relocation costs are normally
paid for by the project.
There may be temporary utility impacts such as service disruption during construction activities, but
in general these impacts are short in duration and the conditions for service interruptions are often
controlled by permits required by local jurisdictions. All affected utility owners would be contacted,
and proper coordination would ensure minimum disturbance to system users. Typically, new
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facilities such as poles or ducts or other utility lines are installed and then service is switched over,
minimizing any disruption of service.
3.14.2.1 Long-Term Impacts
No-Build Alternative

The No-Build Alternative is not expected to have long-term impacts on utility facilities. Although
other transportation improvement projects are programmed to be developed in the area, utility
conflicts would be addressed through the individual projects’ design and construction measures, and
long-term effects are not anticipated.
Light Rail Alternative

The Light Rail Alternative is not anticipated to pose long-term impacts to utilities, because sitespecific conflicts would be addressed by design measures, such as relocating utilities as appropriate.
For underground utilities, there is the potential for stray electrical current to accelerate corrosion, but
the project would be designed to include measures to minimize stray current.
The electric energy demands for the light rail project could also require upgrades to electrical
transmission systems along the corridor, which could involve increasing the capacity of transmission
lines, replacing poles or towers, and improving electrical substations. Necessary improvements
would be determined through consultation with the electrical utility providers, but would usually
involve upgrading existing transmission facilities rather than creating new facilities. However, at a
system level, the light rail project represents a small fraction of regional energy consumption needs
(see Section 3.12, Energy) and the existing regional providers have adequate long-term capacity to
meet regional needs with the addition of the light rail project.
The expansion of the TriMet Ruby Junction facility in Gresham is not expected to affect the
provision of any public services or utilities.
3.14.2.2 Short-Term Impacts (Construction)
No-Build Alternative

The No-Build Alternative would still involve the construction of other projects in the area, some of
which could affect above or below ground utility facilities. However, the No-Build Alternative does
not call for other projects along the full corridor connecting Portland and Milwaukie and would not
involve the extent of potential relocations for both above and below-ground facilities as anticipated
for the Light Rail Alternative.
Light Rail Alternative

The various options being considered for the Light Rail Alternative would involve construction of an
alignment that could conflict with existing utilities. The design for the Light Rail Alternative
alignments and design options is still at a conceptual stage, and a detailed inventory of utilities
would occur with preliminary engineering, after a Preferred Alternative is identified. Construction of
light rail would require the relocation of utilities that are within the light rail alignment to minimize
conflicts with the long-term operations of the light rail system. Intersecting utilities may be raised or
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lowered, depending on the project profile, and parallel utilities currently within the project’s
proposed alignment would be relocated outside the rail alignment. Roadway improvements or
modifications required for the light rail project, including travel lanes, turn lanes, bicycle lanes and
sidewalks, could also affect the location of utilities. Underground utilities would typically be located
within the modified roadway or beside the light rail alignment. Overhead utilities would more
typically be moved to the edges of the modified rights-of-way. For example, power or telephone
poles and overhead lines may be relocated to the side, placing them closer to other existing uses
alongside the alignment. TriMet would employ standard construction measures to minimize the
potential for damage or disruption to utilities during construction. Specific utility impacts are
identified below.
City of Portland

Sanitary and Storm Facilities. The 2003 LPA could potentially have longitudinal impacts to
Portland sanitary and storm gravity mains located within SW Lincoln Street. The Porter-Caruthers
and Meade-Caruthers options could have longitudinal impacts to Portland sanitary and storm gravity
mains located within SE Caruthers Street. A sanitary gravity main runs along the UPRR between
SE Division Place and SE 11th Avenue. Combined gravity mains cross the alignment at SE 11th, 12th,
14th, and 15th Avenues. A storm line crosses at SE 16th Avenue and SE Tibbetts Street. A combined
sanitary and storm main that is located within SE 17th Avenue could have both a longitudinal impact
and a crossing impact. There is a combined gravity main along SE McLoughlin Boulevard from
SE 17th Avenue to SE Harold Street that could have a longitudinal impact. Crossing impacts are
expected at the proposed Harold Station. There are combined sanitary storm mains crossing
SE McLoughlin Boulevard between SE Insley and SE Ellis Streets. There are combined sanitary
storm lines with potential longitudinal and crossing impacts at the proposed Bybee Station. There is
a combined sanitary storm main crossing at the proposed Tacoma Station.
The Eastside Combined Sewer Overflow Tunnel (Big Pipe) project is currently under construction
on the east side of Portland. A 22-foot-diameter tunnel is being constructed 120 to 150 feet
underground. A general project location map available on the City of Portland website indicates that
the rail alignment is in the vicinity of the Big Pipe where the OMSI Station is proposed for the
Porter-Caruthers and Meade-Caruthers options and at SE 17th Avenue and SE McLoughlin
Boulevard. The light rail project would attempt to avoid direct conflicts with the Big Pipe.
Aerial Electrical Utilities. There is an aerial electric distribution crossing at SW Harbor Drive. The
available engineering drawings identify a high-tension electric transmission line that would be
affected by the 2003 LPA, which would be grade-separated east of SE Water Avenue. There is an
electric distribution line crossing near the SE Martin Luther King Jr. Boulevard viaduct that would
affectthe Light Rail Alternative and its options. Additionally, an electric distribution line is located
along SE 17th Avenue that is a potential longitudinal impact for the 2003 LPA. An electric
distribution line is located along SE Bybee Boulevard at the location of the Bybee Station.
Aerial Communication Facilities. There is a potential conflict with one or more communications
companies on any of the electrical distribution lines, both crossings and longitudinal, discussed
above.
Underground Communication Facilities. Underground fiber optic cable located within the UPRR
right-of-way may also be affected by the 2003 LPA.
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Portland Water. There are Portland water lines located in SW Lincoln Street that affect the 2003
LPA. The available engineering drawings identify a 36-inch water line crossing on the PorterCaruthers and Meade-Caruthers options. The City of Portland also has a water line located in SE 17th
Avenue that is a potential longitudinal impact for the 2003 LPA; water pipes that are steel and in
close proximity to the light rail alignment will require catholic protection.
NW Natural Gas. The available engineering drawings have identified NW Natural Gas crossings at
SE 9th Avenue and at SE Clinton Street. At the current engineering stage, it is indicated that the gas
line is to be protected at these locations. Additionally, a 12-¾-inch and 20-inch crossing is identified
on the Porter-Caruthers and Meade-Caruthers options; gas pipes that are steel and in close proximity
to the light rail alignment will require catholic protection.
City of Milwaukie

Sanitary and Storm Facilities. There is potential for crossing impacts to the City of Milwaukie’s
sanitary and storm system by all options. However, because the 2003 LPA and other alignments are
mostly along an existing rail corridor that also crosses the city’s utilities; the impacts are expected to
be minor. The 2003 LPA’s alignment does include sections along city streets south of the Tacoma
Street station, and this section is more likely to involve conflicts with city utilities. The Tillamook
Branch Line alignment would avoid more of these impacts because more of its length is within the
UPRR right-of-way.
Aerial Electrical Utilities. There are aerial electric crossings at the Springwater Corridor and at
SE Hanna-Harvester Drive that may be affected by the 2003 LPA. There are aerial electric
distribution crossings at SE Harrison and SE Monroe Streets that have the potential of being affected
by all options. A main electric transmission line is located along the west side of SE McLoughlin
Boulevard and would be a longitudinal impact.
Aerial Communication Facilities. There is a potential conflict with one or more communication
companies on any of the electrical distribution and transmission lines, both crossings and
longitudinal, discussed above.
Milwaukie Water. There is a potential for crossing impacts to the City of Milwaukie’s water system
by all options. The effects would be similar to those described above for sewer and stormwater
utilities. Water pipes that are steel and located in close proximity to the light rail alignment will
require catholic protection.
Clackamas County

Sanitary and Storm Facilities. An Oak Lodge Sanitary District pump station is located at the
corner of the Park Avenue Station site, with connecting conveyance pipes. The 2003 LPA to Park
and Tillamook Branch Line alignment with extension to Park would construct the SE Park Avenue
station and park and ride nearby. It is not anticipated that the pump station would be affected by
either extension option, but the proximity of construction as well as potential conflicts with the pipe
would require close coordination with the Oak Lodge Sanitary District.
3.14.3 Mitigation
All affected utility companies would be contacted during the preliminary engineering phase to help
locate and map potentially affected utilities and to develop plans to coordinate either protection of
the facilities within the construction area or relocation of impacted facilities. Proper coordination and
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the use of standard construction techniques would ensure minimum disturbance to system users and
avoid damage or impacts to existing facilities that do not require relocation. Typically, new facilities
such as poles or ducts are installed and then service is switched over, thereby minimizing any
disruption of service. With these measures in place, no significant impacts to utilities are expected
and no additional mitigation measures would be required. However, the relocation of utilities can
involve impacts of its own, including the need to reconstruct or widen existing street rights-of-way,
which can result in effects on adjacent properties, and in limited cases could require acquisition of
additional property.
For the 2003 LPA near SE 17th Avenue and for either of the two Willamette River crossing options
with an OMSI station at SE Caruthers Street, TriMet would coordinate with the City of Portland to
identify design measures to avoid conflicts with the Eastside Combined Sewer Overflow Project.

3.15 PUBLIC SERVICES
This section describes existing conditions and potential impacts to major public services provided
within the Portland-Milwaukie Corridor, including law enforcement, fire and emergency services,
schools, hospitals, and other public service facilities. The section primarily focuses on impacts to the
service providers’ ability to fulfill their missions to the community, including impacts to their
facilities, service, and response routes. Section 3.16, Safety and Security, describes safety issues for
light rail, including at stations and park and rides and on board the light rail trains.
3.15.1 Affected Environment
Figure 3.15-1 depicts the law enforcement, fire, emergency services, schools, hospitals, and other
public service facilities found in the Portland-Milwaukie Corridor.
3.15.1.1 Law Enforcement, Fire and Emergency Medical Services
City of Portland Police Bureau

Portland Police Bureau (PPB) provides law enforcement for the city of Portland as well as some
areas outside of the city limits. PPB headquarters is located in downtown Portland with five
precincts, which include Central, North, Northeast, Southeast and East12. The 2003 LPA would
travel within the Central and Southeast precincts. The Central precinct is at 1111 SW 2nd Avenue,
approximately one-half mile north of the project corridor. The Southeast precinct is at 4735 E
Burnside Street, approximately 3.5 miles east from the project corridor. The bureau’s Patrol District
Map identifies SE 17th Avenue as a critical patrol and response route.
City of Portland Fire and Rescue

Portland Fire and Rescue (PF&R) is Oregon’s largest fire and emergency services provider. It
provides fire, emergency response, and special response services within the city limits and
contracted areas outside of the city limits. PF&R has 30 stations within the City of Portland. Three
stations serve areas near the proposed project:
x

12

Station 4 (Portland State University), which serves downtown, South Portland (formerly CorbettTerwilliger-Lair Hill), and Homestead neighborhoods from its location at 511 SW College Street

For information on TriMet security provided by local police bureaus, refer to the Safety and Security Results Report.
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Station 23 (Lower Eastside), which serves the Hosford-Abernethy and Brooklyn neighborhoods,
from its location at 2915 SE 13th Place

x

Station 20 (Sellwood-Moreland), which serves Sellwood-Moreland, Ardenwald, and
Eastmoreland neighborhoods, from 2235 SE Bybee Street

SE Martin Luther King Jr. Boulevard, SE Division, and SE 11th and 12th Avenues are major
emergency response routes for Station 23. Within and near the project corridor, SE 17th Avenue, and
SE McLoughlin Boulevard are considered primary emergency routes. SE 13th Avenue, SE Bybee
Boulevard, and SE Harney Street near SE 28th Avenue are major emergency routes for Station 20.
Station 10, as located on the west side of the Willamette River, uses SE Tacoma Street, and the
Sellwood Bridge emergency routes.
City of Milwaukie Police Department

City of Milwaukie Police Department (PD) provides law enforcement within the jurisdiction of
Milwaukie. Critical access routes for law enforcement are defined as the entire transportation
network within the city limits. Milwaukie’s Police Station is located at the Milwaukie Public Safety
Building located at 3200 SE Harrison Street, approximately one-third mile east of the project
corridor.
Clackamas County Sheriff

Clackamas County Sheriff’s Office (CCSO) has 13 patrol districts that provide patrol, incarceration,
civil process, and search and rescue services for approximately 1,893 square miles within Clackamas
County. The Highway 99E patrol district, which covers the most southern end of the project
corridor, is bounded to the north by Milwaukie’s southern city boundary, to the south by Gladstone’s
northern city boundary, to the west by the Willamette River, and to the east by SE Webster Road and
Highway 224.
Critical north/south access routes for the Clackamas County Sheriff’s Office include 99E
(SE McLoughlin Boulevard), SE River Road, and SE Oatfield Road. Critical east/west access routes
include SE Park Avenue, SE Courtney Avenue, and SE Oak Grove Boulevard. Patrol deputies are
dispatched out of the North Station (12800 SE 82nd Avenue in Clackamas) and use the Oak Lodge
Sub-Station (2930 SE Oak Grove in Milwaukie).
Clackamas County Fire District #1

Clackamas County Fire District #1 (CCFD #1) provides fire, rescue, and emergency service to five
cities as well as to unincorporated areas countywide. These include Milwaukie, areas south of
Milwaukie, and Oak Lodge. CCFD #1 has 16 fire stations strategically located throughout
Clackamas County to cover a total service area of 193.14 square miles. All non-residential through
streets with centerlines that are within the CCFD #1 service district are considered critical access
routes for fire and emergency vehicles. CCFD #1’s Milwaukie Fire Station is located at the
Milwaukie Public Safety Building at 3200 SE Harrison Street, approximately one-third mile west of
the project corridor.
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3.15.1.2 School Transportation
Portland

Portland Public Schools provides bus transportation for middle school students living 1.5 miles or
more from the school and for elementary students living one mile or more from the school. General
transportation routes are developed to keep the students’ travel time to 60 minutes or less. Major bus
routes near the project corridor are SE McLoughlin Boulevard, SE 17th Avenue, SE Milwaukie
Avenue, SE Holgate Boulevard, and SE Tacoma Street. Portland Public Schools in the project area
are listed in Table 3.15-1.
Table 3.15-1
Portland Public Schools within the Portland-Milwaukie Project Area
Location

2006 Enrollment

Elementary Schools
Abernethy Elementary School

2421 SE Orange Avenue, Portland

357

Winterhaven School (K-8)

3830 SE 14th Avenue, Portland

344

Grout Elementary School

3119 SE Holgate Boulevard, Portland

333

Llewellyn Elementary School

6301 SE 14th Avenue, Portland

309

Duniway Elementary School

7700 SE Reed College Place, Portland

446

2303 SE 28th Place, Portland

476

Middle Schools
Hosford Middle School
Sellwood Middle School

th

515

th

1472

8300 SE 15 Avenue, Portland

High Schools
Cleveland High School

3400 SE 26 Avenue, Portland

Milwaukie – North Clackamas County School District

Milwaukie Public Schools provides bus transportation for high school and middle school age
students living 1.5 miles or more from school and for elementary students living one mile or more
from school. Major bus routes near the project corridor are SE McLoughlin Boulevard, SE Park
Avenue, and SE River Road. SE Washington Street is a primary bus route for Milwaukie High
School, which is located approximately 200 feet from the project corridor. Critical transportation
time for the bus routes are between 7:00 and 8:00 A.M. in the morning and between 2:00 and 5:00
P.M. in the evening. Milwaukie public schools in the project area are listed in Table 3.15-2.
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Table 3.15-2
Milwaukie Public Schools within the Portland-Milwaukie Project Area*
Location

2006 Enrollment

Elementary Schools
Ardenwald Elementary School

3606 SE Lake Road, Milwaukie

273

Milwaukie Elementary School

11250 SE 27th Avenue, Milwaukie

365

Oak Grove Elementary School

2150 SE Torbank Road, Milwaukie

580

11300 SE 23rd Avenue, Milwaukie

1206

High Schools
Milwaukie High School

* Two private schools in Milwaukie are also near the proposed alignment but are not evaluated in this section because they are not public services: Portland
Waldorf School (SE Harrison Street) and St. Johns the Baptist Catholic School (SE Washington Street). Potential effects to these schools are discussed
in Section 3.3, Community Impact Assessment.
.

3.15.1.3 Postal Service

Three U.S. Postal Service (USPS) offices lie within the 2003 LPA. One is located at 1410 SE Powell
Boulevard, Portland; the second is located at 6723 SE 16th Avenue, near SE Bybee Boulevard; and
the third is located at 11222 SE Main Street, Milwaukie.
3.15.1.4 Solid Waste

Metro operates two recycling and garbage stations/transfer stations in the Portland metropolitan area.
They are located at 616 NW 61st Avenue in northwest Portland and 2001 Washington Street in
Oregon City. The recycling and garbage stations/transfer stations accept trash and recyclables from
private citizens, businesses and commercial waste haulers.
3.15.1.5 Other Public Facilities

No other major public facilities were identified near the 2003 LPA alignment or that could otherwise
be affected by the project.
3.15.2 Impact Assessment
3.15.2.1 Long-Term Impacts
No-Build Alternative

Population and employment growth are projected to increase through the year 2030. As the region
and the communities along the Portland-Milwaukie Corridor grow, there will be increased demand
for public services, which will create a need for additional services and facilities to maintain
adequate service levels. Transportation forecasts for the region also predict increased congestion on
roadways. With the No-Build Alternative, the future congestion could result in inadequate service,
delays during peak hours, and slower emergency response times.
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2003 Locally Preferred Alternative

The development of light rail could require the response of emergency services at any of its new
facilities, including bridges, elevated structures, and tracks within their own right-of-way, stations
and park and rides, and other structures. TriMet’s Fire, Life, Safety committee is a systemwide
program that resolve issues related to emergency response on MAX and includes member agencies
in jurisdictions where TriMet operates. The committee also helps develop terms of agreements
between TriMet and its partner agencies to address unique training, equipment, and other emergency
response needs within the system.
Fire and Emergency Medical Services and Law Enforcement
City of Portland Police Bureau, Fire and Rescue

No Portland Police Bureau or Portland Fire and Rescue (PF&R) facilities would be relocated by
construction of the 2003 LPA. Light rail would still allow movements along SE 17th Avenue, a
critical response route, but there may be access restrictions placed on sidestreets and increased
potential for delays. Southeast 11th and 12th Avenues have been identified as major emergency
response routes for PF&R’s Station 23. Delays from gated crossings at the SE 11th and 12th Avenues
and SE Milwaukie Avenue intersection could increase response times. The construction of a new
bridge across the Willamette River will require a specific emergency response plan and routing and
training for emergency services staff. Response plans would also be needed for sections of the 2003
LPA alignment that are along the UPRR right-of-way.
City of Milwaukie Police Department

No City of Milwaukie Police facilities would be relocated by the 2003 LPA and, after the project is
complete, no facilities would be detrimentally affected. The 2003 LPA does not involve major
modifications to police response routes, and response times are not expected to be affected.
Clackamas County Fire District #1

No Clackamas County Fire District #1 facilities would be relocated for the 2003 LPA and, after the
project is complete, none would be detrimentally affected. The 2003 LPA does not involve major
modifications to the fire district response routes, and response times are not expected to be
appreciably affected compared to No-Build Alternative. However, traffic congestion with both the
No-Build Alternative and 2003 LPA would increase, which could slow response times. The 2003
LPA includes additional controls that affect grade crossings at several streets including SE Harrison,
SE Monroe and SE Washington Streets, although these streets are currently crossed by the existing
railroad.
School Transportation

The 2003 LPA would not require the removal of public schools or major facilities owned by
Portland Public Schools, North Clackamas School District Schools, or private entities. All major
routes providing access to the schools would remain open after the completion of the project. Some
routes may be minimally affected by movement restrictions, gated crossings, or other modifications
required for the safe operation of light rail, but vehicle and walk routes would be maintained. (See
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Chapter 4, Transportation, for more discussion.) Light rail also would improve accessibility for
transit users, including visitors, employees, and students at the schools.
Postal Service and Solid Waste

After the project is complete, no transportation or facilities of the USPS would be detrimentally
affected. Similarly, the project is not expected to affect routes or recycling and garbage
stations/transfer stations handling solid waste. No facilities would be relocated as a part of this
project, although some routes may need to be modified because of turn restrictions or other roadway
alterations required for the project.
Willamette River Crossing Options

The Willamette River Crossing options do not affect fire and emergency services, school
transportation providers, USPS, solid waste disposal, or other public facilities and is no different
from the 2003 LPA.
Tillamook Branch Line Alignment

The Tillamook Branch Line alignment would avoid the 2003 LPA’s at-grade street crossings and
other circulation and congestion effects in the Milwaukie Industrial Area. As it extends to SE Park
Avenue, One secondary access road would be closed to all vehicles, and access from SE 26th Avenue
and SE Sparrow Street would be closed to SE McLoughlin Boulevard, with traffic rerouted to signalcontrolled intersections. These changes are not expected to appreciably alter public service access
routes or response times. The development of a terminus and park and ride at SE Park Avenue could
increase activity levels in the area, and could increase the need for public services or emergency
response in that location.
2003 LPA with Extension to SE Park Avenue

The effects of the 2003 LPA to Park would be similar to the 2003 LPA, except that the corridor
would extend farther south. One secondary access road would be closed to all vehicles, and access
from SE 26th Avenue and SE Sparrow Street would be closed to SE McLoughlin Boulevard, with
traffic rerouted to signal-controlled intersections. These improvements are not expected to
appreciably alter public service access routes or response times. The 2003 LPA to Park would not
require the removal or relocation of public service buildings or related facilities.
There is an option for an at-grade crossing of SE McLoughlin Boulevard at the Bluebird Station,
which would add a signalized intersection and increase travel times on SE McLoughlin Boulevard.
This could increase emergency response times compared to the No-Build Alternative or an elevated
option.
SE Park Avenue is a major bus route for Oak Grove Elementary School. Buses cross
SE McLoughlin Boulevard in the morning to pick up students and in the afternoon to take students
home. The addition of a station and park and ride would increase traffic in this location, but the
project would also improve signalized intersections in the area to accommodate traffic to and from
the park and ride and station. The development of a terminus and park and ride at SE Park Avenue
could also increase activity levels in the area, and could increase the need for public services or
emergency response in that location.
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Maintenance Base

The expansion of the TriMet Ruby Junction Operations Facility in Gresham is not expected to affect
the provision of any public services or utilities.
3.15.2.2 Short-Term Impacts (Construction)
No-Build Alternative

There would be no construction impacts with the No-Build Alternative.
2003 Locally Preferred Alternative
Fire and Emergency Medical Services and Law Enforcement
City of Portland Police Bureau, Fire and Rescue

During construction of the 2003 LPA and options, there would be closures of streets or lanes in
downtown Portland and inner Southeast Portland. SE 17th Avenue, as a primary response route,
would be affected. Closures and delays may require alternate response routes or construction,
staging, and traffic control measures to avoid delays to emergency response. All closures would
require notification and coordination with police, fire and rescue services.
City of Milwaukie Police Department and Clackamas County Fire District #1

For the 2003 LPA, the Tillamook Branch Line, and the 2003 LPA to Park, there would be
construction-related street or lane closures that could affect patrol and response routes. However,
with much of the construction taking place along the railroad right-of-way through downtown
Milwaukie, the number of affected locations would be limited. However, the industrial area between
SE Tacoma Street and Highway 224 has a limited street network, and construction would affect the
major streets including SE Ochoco and SE Main Streets. Closures and delays may require alternate
response routes or other construction coordination, staging, and traffic control measures to avoid
delays to emergency response.
School Transportation

Bus routes are adjusted every year to meet student needs. Therefore, coordination with the school
districts prior to construction can minimize the impacts of street or lane closures in downtown
Portland, inner Southeast Portland, Milwaukie, and North Clackamas County. In downtown
Milwaukie, where both public and private schools are near the alignment, walk routes could be
affected by construction. Appropriate control measures including bypasses or detours, signage and
flaggers would be available to minimize impacts, as addressed by construction traffic management
plans for the project. These plans would be developed in coordination with the city, schools, and
others. Additional details are provided in Chapter 4, Transportation.
Postal Service and Solid Waste

Construction activities and lane closures should not prevent the use of postal service or solid waste
facilities, none of which are directly on the alignment. Construction activities may require
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coordination for the pickup of solid waste or delivery of mail at individual addresses directly along
the alignment.
Willamette River Crossing Options

These options would have similar effects to the 2003 LPA.
Tillamook Branch Line Alignment

The Tillamook Branch Line alignment would avoid construction on streets in the North Milwaukie
Industrial Area, compared to the 2003 LPA. Effects in downtown Milwaukie would be similar to the
2003 LPA, up to the Lake Road Station. The extension to SE Park Avenue would involve
construction of an at-grade or elevated crossing on SE McLoughlin Boulevard and at SE Park
Avenue, primary routes for many public service providers. Several side streets to SE McLoughlin
Boulevard would also be restricted or modified.
2003 LPA Extension to Park

The 2003 LPA to Park would have the same effects as the 2003 LPA through downtown Milwaukie.
From SE Lake Road to SE Park Avenue, the effects would be the same as the Tillamook Branch
Alignment.
3.15.2.3 Cumulative Impacts

Cumulative impacts to fire and emergency services, school transportation providers, USPS, solid
waste disposal, or other public facilities would consist of the effects of the Light Rail Alternative
with the general increases in demand caused by continued growth in population and employment in
the region.
3.15.3 Mitigation Measures
Assuming coordination with public service providers during design, no long-term impacts to public
services are anticipated and no mitigation is anticipated.
Short-term impacts related to the Portland-Milwaukie Light Rail Project could include impacts to
intersections where light rail crosses streets at-grade, where light rail is constructed adjacent to
roads, and where park and ride construction impacts nearby streets. There would likely be
construction-related street or lane closures in downtown Portland, inner Southeast Portland, and
downtown Milwaukie. TriMet should work closely with the police departments, fire and rescue,
schools, USPS, and solid waste management companies to identify the construction practices that
would best minimize those impacts. For example, by partnering with the USPS, TriMet could ensure
access to mailboxes either by temporarily relocating boxes and/or providing safe pedestrian access.
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3.16 SAFETY AND SECURITY
This section describes the safety and security conditions in the project area and evaluates potential
effects of the Portland-Milwaukie Light Rail Alternative. The SDEIS also has a related section, 3.14
Public Services, which evaluates effects on a variety of service providers and facilities, including
fire, police, emergency medical services, and hospitals. Section 3.14 focuses on potential impacts to
the provision of services, including possible impacts to emergency response routes. This section
focuses on public safety considerations for the communities to be served by the light rail project and
also discusses safety and security factors for the light rail facilities.
3.16.1 Affected Environment
Figure 3.14-1 in the Public Services section shows fire, emergency services, law enforcement, and
other public service providers found in the project area.
3.16.1.1 Law Enforcement, Fire and Emergency Medical Services
City of Portland Police Bureau

Portland Police Bureau (PPB) provides law enforcement services from police headquarters in
downtown Portland in five precincts: Central, North, Northeast, Southeast, and East. The PortlandMilwaukie Light Rail Project will be located within the Central and Southeast Precincts. Central
Precinct covers 32.4 square miles with an estimated residential population of 99,174 as of 2000. The
Southeast Precinct covers 22.3 square miles with an estimated residential population of 145,436 as
of 2000.
City of Portland Fire and Rescue

Portland Fire and Rescue (PF&R) is Oregon’s largest fire and emergency provider. PF&R has 30
stations, three of which serve areas adjacent to the proposed light rail alignment: Station 4 (Portland
State University) serves downtown Portland and the South Portland (formerly Corbett-TerwilligerLair Hill) and Homestead neighborhoods; Station 23 (Lower Eastside) serves the Hosford-Abernethy
and Brooklyn neighborhoods; and Station 20 (Sellwood/Moreland) serves Sellwood-Moreland,
Ardenwald and Eastmoreland neighborhoods. While each station is responsible for specific parts of
the city, stations support one another to ensure 24-hour emergency operational readiness.
City of Milwaukie Police Department

The City of Milwaukie Police Department (PD) provides law enforcement within the jurisdiction of
Milwaukie, back-up to the Clackamas County Sheriff’s Office, response to major crimes in
Clackamas County, and direct support to the City of Portland. Milwaukie’s Police Station is in the
Milwaukie Public Safety Building at 3200 SE Harrison Street, approximately one-third mile west of
the project corridor.
Clackamas County Sheriff’s Office

Clackamas County Sheriff’s Office (CCSO) provides patrol, incarceration, civil process, and search
and rescue services for approximately 1,893 square miles within Clackamas County. In addition to
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enforcing state statutes and county ordinances, patrol deputies provide direct assistance to city
residents as well as routine and emergency back-up for city police officers and specialized units. The
99E patrol district covers the most southern end of the project area and is bounded to the north by
Milwaukie’s southern city boundary, to the south by Gladstone’s northern city boundary, to the west
by the Willamette River, and to the east by SE Webster Road and Highway 224. Areas within the
project area that are within the 99E patrol district include the Oak Grove and Oak Lodge
neighborhoods. Patrol deputies are dispatched out of the North Station (12800 SE 82nd Avenue in
Clackamas) and also use the Oak Lodge substation (2930 SE Oak Grove Road in Milwaukie), which
serves the areas adjacent to the proposed terminus of the light rail alignment. Clackamas County
Sheriff’s Office is currently operating with the same number of sworn deputies that it had in 1991.
Clackamas County Fire District Number One

Clackamas County Fire District Number One (CCFD#1) provides fire, rescue and emergency
medical service to five cities, including Milwaukie, and the unincorporated areas of Clackamas
County within the project area. Milwaukie Fire Station is in the Milwaukie Public Safety Building at
3200 SE Harrison Street, approximately one-third mile west of the project corridor.
3.16.1.2 Safety Statistics by Neighborhood

TriMet's service district covers 575 square miles in the urban portions of the Tri-County area.
TriMet's 44-mile light rail system and 93 bus lines provide about 310,000 rides each weekday. On
average about three incidents are reported per day for the entire transit system. Generally, these are
non-weapon and non-violent incidents. During fiscal years 2006 and 2007, approximately 30 crimes
were reported for the Interstate MAX Yellow Line.
City of Portland and City of Milwaukie

Table 3.16-1 shows City of Portland, City of Milwaukie and Clackamas County crime statistics13 for
the neighborhoods affected by the proposed Light Rail Alternative. For comparison purposes, the
multiple crime categories were collapsed into three categories: serious crimes, property crimes, and
misdemeanors.
Table 3.16-1
Number of Crimes in Portland and Milwaukie, January–June 2007
Serious Crimes

Property Crimes

Misdemeanors

Total

Portland
Downtown

476

2,229

1,717

4,422

Hosford-Abernethy

59

756

159

974

Brooklyn

25

223

44

292

Sellwood-Moreland

60

684

180

924

13

For the City of Portland, serious crimes include murder, sexual assault, molestation, robbery, and aggravated assault.
Property crimes include residential burglary, non-residential burglary, arson, theft from automobiles (car prowl), bike
theft, motor vehicle theft and vandalism. Misdemeanors include arson and other larceny incidents. For the City of
Milwaukie, serious crimes include rape, robbery, aggravated assault, and sex crimes. Property crimes include simple
assault, weapons laws, drug laws, liquor laws, disorderly conduct, trespass/threats, curfew and runaway.
Forgery/counterfeit and fraud were not included in the analysis.
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Serious Crimes

Property Crimes

Misdemeanors

Total

Eastmoreland

6

237

71

314

Ardenwald

5

37

4

46

Ardenwald1

4

57

36

97

McLoughlin Industrial

1

5

2

8

Historic Milwaukie

1

12

4

17

Island Station

1

4

7

12

332

1,491

232

2,055

Milwaukie

Clackamas County
99E Patrol District (larger
area including Oak Grove
and Oak Lodge)

Sources: Portland Police Bureau, 2007. Clackamas County Sheriff’s Office, 2006.
1

A portion of the Ardenwald neighborhood is within the City of Portland and the City of Milwaukie.

In the City of Portland, property crimes and misdemeanors make up the majority of total crimes and
are concentrated in the downtown area. Other than downtown Portland, few serious crimes are
reported for all neighborhoods. However, somewhat higher levels of property crimes and
misdemeanors are shown in the Hosford-Abernethy and Sellwood-Moreland neighborhoods,
compared to other neighborhoods along the project corridor, although these are not reported per
capita. Property crimes and misdemeanors reported near the Ardenwald neighborhood make up the
majority of total crimes within the City of Milwaukie. There are relatively few property crimes in the
Historic Milwaukie neighborhood and a minimal number of crimes reported in the Island Station
neighborhood.
Clackamas County crime statistics are reported at the patrol district level and are not available at the
neighborhood level, so comparisons to other neighborhood crime levels along the corridor are not
appropriate. Property crimes make up over 70 percent of the total crime for the three categories of
reported crime in the 99E Side patrol district. The most frequently occurring crime types in the 99E
patrol district which includes the Oak Grove and Oak Lodge neighborhoods are (in order of
frequency): theft, criminal mischief, burglary, stolen vehicle, identify theft, and assault.
3.16.2 Impact Assessment
Public safety and security planning are major considerations in the development of light rail projects
such as the Portland-Milwaukie Light Rail Project. Public involvement efforts for the project have
also highlighted a number of questions and concerns from the community about how the project will
manage safety and security, including:
x

Isolation of transit stations and passengers on light rail trains

x

Crime along the light rail corridor, including increased incidence of crime

x

Livability concerns with drunkenness, loud verbal assaults, nuisance behavior

x

Unavailability of local jurisdictions to respond to 9-1-1 calls for assistance because of inadequate
staffing caused by the increased population density

x

Lighting at transit stations and at park and ride lots

x

Vehicular, pedestrian and bike crossings of the light rail alignment
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x

School children interaction with light rail trains and light rail alignment

x

Gated crossings along light rail alignment

x

Light rail transit station placement and access

x

Vandalism and graffiti of property, especially at proposed light rail stations

x

Homeless individuals’ presence and the public’s perception of safety near parks, trails, and
segments of Johnson Creek within vicinity of a proposed station

x

Car and bike prowls or theft near transit station locations

3.16.2.1 Long-Term Impacts

TriMet develops and operates its light rail projects to provide a transportation benefit to the
community, to support long-range land use plans and economic development goals, and to minimize
other environmental impacts. Based on the agency’s experience with its existing system and on
national information, crime levels along light rail project corridors are typically closely related to the
existing crime conditions that prevail in the surrounding community14. Light rail stations are places
that attract people and can be a place where incidents occur. Similarly, vehicles at a park and ride
can be a potential target for vandalism and theft.
TriMet considers safety and security management as an integral part of its mission for developing
and operating an effective light rail system. Safety and security are key factors in the planning and
design of light rail stations and other facilities. The agency uses a combination of design, public
education, and operations measures to lower the potential for crime and to minimize potential
conflicts among trains, people, and other vehicles. The agency also has an established transit rider
security program that combines TriMet enforcement with public safety resources from other
jurisdictions.
TriMet’s Transit Police Division (TPD) is a special unit within the Portland Police Bureau and is
made up of contracted law enforcement officers from other police agencies in the region. To provide
more focused deployment and presence, Eastside and Westside precincts have just been established
with offices in Hillsboro and Gresham. The TPD is currently being increased from 36 to 41 sworn
officers and will increase by another 10 percent with the opening of the I-205/Portland Mall MAX
Light Rail Project. TriMet’s Director of Safety and Security and the TPD commander meet regularly
with various community members, law enforcement agencies, and security partners to evaluate

14

Numerous reports have been written and studies conducted across the U.S. and Europe regarding general crime
patterns and criminal behavior. A study of transit security by the U.S. Department of Transportation noted that transit
stations with high crime rates are generally located in neighborhoods with high crime rates (USDOT: Transit Security: A
Description of Problems and Countermeasures Mauri, Ronald et a1 October 1984, reprint May 1985). Similarly, a study
of' the Los Angeles Green Line light rail revealed that inner city stations showed a decrease in crime that generally
followed a decrease in crime throughout Los Angeles County; crime in the higher income western suburbs did not
increase after the Green Line was built (Liggett, R , Loukaitou-Sideris, A, and Isek, H Journeys to Crime: Assessing the
Effects of a Light Rail Line on Crime in the Neighborhoods, 2002). In 2006, RTD of Denver which administers the
FASTRACKS light rail system conducted a review of one Denver light rail station and revealed that crime rates at the
station directly correlated to the amount of crime in the surrounding neighborhood (Denver Regional Transportation
District, Technical Memorandum: Neighborhood vs Station Crime Myths and Facts November 16, 2006).
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issues and collaborate on solutions. With the proposed opening of two light rail lines in Clackamas
County in upcoming years, a south police precinct is also likely.
Security improvements and crime reduction can be greatly affected by system design and
maintenance, technology, community outreach, and enforcement. While enforcement is critical, a
design that deters crime and promotes safety is of utmost importance. In planning the proposed light
rail alignment and station locations, TriMet is designing its facilities to be responsive to the
neighborhood context and to maximize community benefits. TriMet evaluates safety and security
considerations in making choices about station siting, layout, platform design, and park and ride
facilities, beginning with the project’s earliest planning stages. This allows crime prevention
principles to be fully incorporated into the project.
TriMet considers best practices related to security in the design of its stations. These are derived
from Crime Prevention Through Environmental Design (CPTED) concepts, which provide
guidelines to deter criminal activity in a number of areas, described as follows:
x

Design and Maintenance. Station security starts with good design and upkeep. Generally,
physical attributes that correlate with lower crime rates include well-kept and well-lit
neighborhoods, office and industrial parks, good building stock, and few vacant spaces.

x

Natural Surveillance. A concept that keeps activity areas and people visible at stations, in
parking areas, and while connecting to stations. Strategies include good platform visibility,
street-level windows, adequate lighting, and pedestrian friendly designs. The activity levels on
surrounding streets or neighborhoods, the presence of passersby, transit personnel, and other
riders waiting for transit or on transit all contribute to “the number of eyes,” helping to reduce
the potential for safety concerns.

x

Territorial Reinforcement. A concept that promotes a sense of ownership among users and that
translates into a deterrent to intruders. Examples include features that define property lines and
distinguish public from private spaces through the use of plantings, landscaping design,
pavement materials, and fencing.

x

Natural Access Control. A concept that denies access to potential targets and creates a sense of
risk in potential offenders. This is achieved by clearly delineating public routes through
landscaping and design and preventing access to private property through physical barriers.

x

Target Hardening. Concerns features that manage entry and access, and includes closed circuit
television (CCTV).

According to these principles, station areas should be easily accessible to law enforcement personnel
and should maximize opportunities for natural surveillance. The design of the station and
surroundings should promote personal safety and security by providing good sight-lines and
avoiding conditions such as tall landscaping or other features that could obscure the presence of
individuals and block CCTV cameras from capturing activity on transit property. Well-lit, bright
environments with high degrees of visibility from nearby streets or public areas also help deter
vandalism and increase the perception of security. Though the lights from stations should be
shielded from adjacent neighborhoods, the safety of pedestrians walking to those neighborhoods
must be considered in design. Bright designated station areas and walkways with appropriate
landscaping, free of entrapment areas, deter crime. Stations should be kept clean, and signs of
vandalism should be removed immediately to send the message that the community is in control.

3-186

Portland-Milwaukie Light Rail Project SDEIS

May 2008

No-Build Alternative

With future growth in households and employment in the corridor, there would be increased demand
for emergency services and law enforcement services. As the population grows, there is the potential
for the incidence of crime to grow as well. Increased traffic would be a byproduct of growth and is
likely to increase congestion on roadways, which has the potential to slow emergency response
times, as discussed in more detail in Section 3.14. Because no new light rail stations or facilities
would be built along the corridor with the No-Build Alternative, local opportunities to improve
conditions through light rail-related improvements to streets, intersections, sidewalks and lighting,
additional safety and security patrols in station areas, and overall higher activity levels would not
occur.
2003 Locally Preferred Alternative

As stated above, households and employment growth are forecast to be the same under both the
Light Rail and No-Build Alternatives. As with No-Build, regionally and locally there will be
increased demand for public safety and security services to meet the demands of growth. Increased
traffic would also occur at levels similar to No-Build, which is likely to increase congestion on
roadways and slow emergency response times, as discussed in more detail in Chapter 4,
Transportation, and Section 3.14, Public Services.
The rates and types of existing crimes in future station areas provide one measure of the potential for
crime. When stations are developed in these areas, TriMet’s Transit Police Division would provide
security, as they currently do throughout the MAX system. Maintaining security and providing for
emergency responses at all of the stations would be handled through TriMet’s established fire, life
and safety programs, which feature cooperative and ongoing planning between TriMet and local
jurisdictions. This allows TriMet and its local partners to identify and address safety concerns and
response needs at all phases of systems development and operation.
In general, the majority of crimes that occurred during in 2006 to 2007 were reported in the
downtown Portland area, which is typical of urban centers where large numbers of people are
present and overall activity levels are high. There were somewhat higher numbers of crimes
committed in the statistical areas that encompass the proposed sites for the Lincoln, RiverPlace,
OMSI, Clinton and Rhine Stations. The proposed Holgate, Harold and Bybee Stations, as well as the
Tacoma Station and Park and Ride, are located in or adjacent to neighborhoods with relatively few
crimes committed.
The Lincoln and RiverPlace stations would be street-oriented stations in areas that currently have
dense mixed-use environments, with residential and commercial uses nearby and high levels of
activity. No unique concerns are anticipated.
A new bridge crossing of the Willamette River, with or without buses, would also have a pedestrian
and bike trail. The bridge would be designed to allow for effective emergency detection and
response. To respond to safety and/or security emergencies on the bridge, TriMet will work
cooperatively with the City of Portland to develop and conduct emergency response plans.
The OMSI Station would be at street level, with streetcars and bus stops nearby. There would also be
a new trail connection to the existing Willamette River Greenway Trail and the Springwater Trail.
Overall activity levels would be higher than today, which is expected to improve visibility and
reduce the potential for crime during evening off-peak hours, when the area currently is less active.
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The Clinton, Rhine and Holgate Stations are located on currently active transit routes and would all
be street-oriented stations. The lighting and amenities at stations, taken with the higher activity
levels that accompany light rail, would be an improvement over existing transit stops in these areas,
and no unique concerns are anticipated.
The optional Harold Station and the Bybee Station are surrounded by neighborhoods that currently
have lower incidents of crime. Each of the station sites is somewhat removed from adjacent
neighborhoods, which reduces natural surveillance opportunities from surrounding uses. The Harold
Station would be more visible to travelers on SE McLoughlin Boulevard, compared to the Bybee
Station, but design and operating measures are available for either station to provide patrons with
well-lit and visible station areas and accessways.
The Tacoma Street Station and Park and Ride and the Milwaukie Station and Park and Ride would
be located in areas that currently are largely industrial, although residential areas are located to the
east. While SE McLoughlin Boulevard and SE Tacoma Street are active roadways, activity levels in
the surrounding area for the Tacoma Station are relatively low outside of daytime hours. The
Milwaukie Station is more central to the industrial area, with higher activity levels during the
daytime, but lower levels at night. As with other park and ride stations in the MAX system, the
stations and park and rides would be designed to maximize visibility, provide for safe and
convenient access for patrons, and reduce potential property loss or damage to parked vehicles.
Other potential measures could include access controls, the use of CCTV, and frequent security
patrols.
The proposed Harrison Station and the Lake Station and Park and Ride would be located in a
downtown Milwaukie neighborhood with a relatively low incidence of crime. Both of the stations
would be located adjacent to existing streets and are in areas that afford good visibility from
SE Harrison Street. Both stations would be sited along an existing and active rail corridor with
nearby schools, and both would feature gated crossings of existing streets and sidewalks. The
stations and the gated crossings for light rail would incorporate a combination of design, education
and operating measures to minimize potential safety concerns to students and others who may access
light rail or cross the corridor. This includes outreach and education programs targeted directly to
students and community members to help them better understand light rail operations and safety
issues.
While somewhat higher levels of transit use are anticipated in downtown Milwaukie relative to
existing or future No-Build conditions, the populations served would be similar. The presence of
light rail stations would increase overall activity levels on streets and public areas leading to the
proposed light rail stations at SE Harrison Street and SE Lake Road. Potential for trespass would be
discouraged with signage, landscaping or other measures at access points to or from the light rail
station. Station access would be oriented to existing streets and sidewalks and all grade crossings
will be gated and clearly designated. The station and the light rail alignment would also feature
physical barriers to prevent patrons from crossing directly across the tracks from the station or onto
school grounds, and these barriers would also prevent children from crossing onto the tracks from
the school grounds.
The Lake Road Station and Park and Ride would be in area that is highly visible and is accessible by
existing streets. No unique public safety considerations are anticipated.
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For downtown Milwaukie overall, the more frequent service levels provided by light rail are also
expected to reduce waiting times for patrons, compared to the existing transit center, which has the
potential to reduce real or perceived opportunities for loitering or nuisance behavior.
Willamette River Crossing Options

The Willamette River crossing options would not likely have appreciably different effects on safety
and security compared to the 2003 LPA bridge crossing. However, the South Waterfront station
options would be sited in an area that is not yet developed, and it is assumed that planning for
surrounding developments and infrastructure would be coordinated to maximize opportunities to
provide for safe, visible and accessible stations and for safe light rail crossings of future streets.
2003 Locally Preferred Alternative (LPA) with Extension to Park

The 2003 LPA to Park would provide a Washington Street Station instead of the 2003 LPA’s
Harrison Street and Lake Road Stations. This would result in lower ridership levels overall in
downtown Milwaukie. Other considerations, including gated crossings for pedestrians, vehicles and
bicyclists, similar to those provided with the 2003 LPA.
The proposed Bluebird Station would be located along SE McLoughlin Boulevard while the Park
Avenue Station and Park and Ride would be located near the Oak Lodge neighborhood in
unincorporated Clackamas County, south of downtown Milwaukie. The stations would be sited in
areas visible from nearby streets and surrounding businesses and/or residences. However, an
elevated Bluebird Station would be less visible to passersby on SE McLoughlin Boulevard than an
at-grade station. Final design would address access and emergency response. The Park Avenue
Station and Park and Ride would be designed similar to other park and ride stations in the MAX
system, incorporating TriMet’s best practice measures to maximize visibility, provide safe and
convenient access for patrons, and reduce potential property loss or damage to parked vehicles.
Tillamook Branch Line Alignment

The Tillamook Branch Line Alignment would have a Tacoma Station with a different site layout and
higher park and ride capacity than the 2003 LPA Tacoma Station, but overall safety and security
conditions would be similar. The Tacoma Station platform for the Tillamook Branch Line Alignment
would be located farther from existing streets, particularly SE McLoughlin Boulevard, making it less
visible to passersby. Although less visible, the larger park and ride would increase overall activity
levels in the parking areas and on the platform and the higher numbers of people would support
natural surveillance. The station would employ the same design and security measures as the 2003
LPA.
The Tillamook Branch Alignment would not feature a Milwaukie Station or park and ride, and it
would feature a Monroe Street Station rather than a Harrison Street Station. The Monroe Station
would be similar to the Harrison Station but would be more central to the commercial core of
downtown Milwaukie. As with the Harrison Station, the station and the light rail alignment would
feature physical barriers to prevent patrons from crossing directly across the tracks from the station
or onto school grounds, and station access would be oriented to existing streets and sidewalks.
The Tillamook Branch Line alignment would have a Lake Road Station and Park and Ride, the same
as the 2003 LPA. As it extends south, it would differ from the 2003 LPA to Park because it would
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not have a Bluebird Station, but it would have a Park Avenue Station with the same safety and
security considerations as discussed for the 2003 LPA to Park.
Maintenance Base

The Light Rail Alternative would require expansion of the existing Ruby Junction maintenance
facility on NW Eleven Mile Avenue in Gresham. The light rail vehicles using the maintenance
facility would not be carrying any passengers, and the proposed expansion would not result in any
adverse effects to safety and security.
3.16.2.2 Short-Term Impacts (Construction)
No-Build Alternative

There would be no construction impacts with the No-Build Alternative.
2003 Locally Preferred Alternative

Short-term construction impacts related to the Portland-Milwaukie Light Rail Project will be
addressed by TriMet’s Safety Engineer and Risk Manager using construction, contractor, and safety
management plans written specifically for this project. Fences and barriers will secure construction
areas from public access and signage will redirect vehicles, bicycles, and pedestrians as needed.
Persons with disabilities will be provided for as well.
3.16.2.3 Secondary and Cumulative Impacts

Secondary impacts are reasonably foreseeable effects that occur as a result of an action or not doing
an action, but which are removed from the direct impacts of a project in place or time.
Cumulative impacts are the sum of effects from past, current and other expected improvements or
public actions. Light rail projects typically encourage nearby development. The current light rail
alignments have generated more than $6 billion of investment with more than $1.5 billion in public
and private funds occurring in developments along the Downtown Transit Mall. If station areas
experience redevelopment, the uses would typically be denser and involve higher levels of activity,
but no major changes in crime rates would be expected.
3.16.3 Mitigation Measures
The potential mitigation measures are based on TriMet’s existing programs and its responses to
ongoing safety and security issues throughout the MAX system. These measures also reflect public
concerns and questions regarding safety issues related to specific conditions affecting the PortlandMilwaukie Light Rail Project Alternative and options. The public involvement program for the
project has featured a Safety and Security Task Force, which met regularly during the development
of the SDEIS and provided feedback on:
x

Design principles to enhance safety and security at station areas.

x

A report documenting community input about stations in each segment, and overall alignment
issues and operations as they relate to safety and security.

x

Elements for outreach and education strategy for safety and security.
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The task force developed suggestions for the project, which are attached as Appendix J and
recommended actions for addressing specific safety issues during the development of the light rail
project:
x

Use CPTED principles, which are the industry’s accepted strategies to promote safety and
security, throughout the design process.

x

Work with the Union Pacific Railroad to ensure that standards for safe operations in shared
corridors are met.

x

Include a multidisciplinary review of safety and security practices and design during SDEIS.

x

Install CCTV cameras at all stations.

x

Use quad gates to prevent vehicles from “running” the gates.

x

Include better way-finding at platforms to help pedestrians find bus connections and other
destinations.

x

Place ticket machines away from platforms, so anyone on the platform will already have
purchased a ticket.

x

If stations are not access-restricted, clearly delineate platform area and communicate that only
paying customers are allowed in the platform area.

Except for the use of quad gates at crossings, the Task Force mitigation suggestions for
consideration in the SDEIS are addressed in TriMet’s current practices and policies for security
along the existing system. TriMet is committed to making continued improvements to help maintain
a safe and effective transit system. Other suggestions will be considered during the FEIS and design
and construction or as a systemwide change.
Mitigation measures were also shaped by comments and suggestions from the other jurisdictions and
by the project’s Citizen and Technical Advisory Committees and the Steering Committee.
The project team also held two community workshops in Southeast Portland focused on station area
attributes and characteristics. Residents and stakeholders suggested the following mitigation
measures to address safety and security:
x

Provide good lighting in station areas and at park and rides.

x

Consider using an underpass to route bikes and pedestrians under railroad tracks.

x

Add lighting on SE Powell Boulevard pedestrian bridges, along the trail beside the Willamette
River Bridge, and at the street level on SE 17th Avenue.

x

Attract businesses such as coffee shops and news stands on the platforms to enhance security by
providing “eyes” on station activities.

Station area meetings in Milwaukie and Oak Grove in March 2008 have also garnered similar
information for the south end of the alignment.
As the project continues through a Final EIS and into final design, TriMet will continue to develop
and refine specific safety and security measures in consultation with the public and the corridor
jurisdictions. Security measures will take into account and respond to the ideas from the Safety and
Security Task Force Report. These efforts will include the following:
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x

As part of the Final EIS and preliminary engineering efforts, TriMet will form a Project Safety
and Security Committee comprising internal operations staff, staff from local jurisdictions,
project design staff, and maintenance staff. The committee will be charged with ensuring that
CPTED principles and lessons from past projects are being applied to the project. The committee
will help to further refine the mitigation commitments for the Preferred Alternative in the Final
EIS.

x

To enter final design, TriMet will be required by FTA to prepare a Safety and Security
Management Plan. This plan will define the safety and security activities and methods for
identifying, evaluating and resolving potential safety hazards and security vulnerabilities, and
establishing responsibility and accountability for safety and security during each phase—
preliminary engineering through startup. A Safety and Security Certification Program, also a
required element, will verify that identified safety-critical items have been designed and
constructed into the system. These reports will be reviewed by the FTA’s Project Management
Oversight Committee and FTA staff.

x

During final design, TriMet engineering staff will meet regularly with a Fire, Life and Safety
Committee comprised of police, firemen, and safety personnel along with internal staff to ensure
that project operations will be safe. During operations, a similar committee structure is used
system wide to review procedures, staffing levels, and safety and security measures. This allows
TriMet and its partners to identify and respond to localized security concerns that may occur
over time.

Other potential measures to address safety and security concerns along the Portland-Milwaukie Light
Rail Project include the following:
x

To address the issue of light rail safety for school children, TriMet would educate new users,
especially children, on how to be safe around its system, particularly before opening a new light
rail extension. By collaborating with teachers and parents, TriMet has developed an extensive
safety outreach program especially for schools located close to light rail service.

x

To address the issue of safe roadway crossings, TriMet would convey to the public that light rail
trains pass through gated crossings with a brief signal cycle. The system would operate with
computer controls and operator procedures that minimize the potential for conflicts.

x

To address the issue of safe pedestrian crossings, TriMet would evaluate the pedestrian and
bicycle network along the proposed light rail alignment and add Z-crossings where needed. After
station platforms have been sited, the pedestrian network may be re-evaluated and the Zcrossings refined. The Z-crossings control movements of pedestrians by turning pedestrians
toward the direction of approaching trains before they cross each track. Z-crossings may be used
at locations where pedestrians are likely to run unimpeded across the tracks, such as at isolated,
midblock or pedestrian-only crossings.

x

To address the issue of vandalism and graffiti, TriMet has quick clean-up response time
mechanisms in place. Murals and etched glass are used at station platforms to deter vandalism.

x

To address the issue of isolation of passengers on light rail trains at night, TriMet would
encourage riders to implement personal safety strategies such as choosing to sit near the driver in
the front of the train. Since 2003, TriMet has used an educational campaign “See Something, Say
Something” to encourage riders to play a more active role in reporting suspicious activity to
TriMet personnel. TriMet has also increased the penalty for disruptive behavior on buses and
light rail to help maintain the safety and integrity of the transit system. TriMet employs more
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than 2,600 staff members who receive system safety and security training. Most of the
employees work in the community and serve as “eyes and ears” and are visible deterrents to
crime.
x

Consistent with TriMet’s commitments and practices throughout the MAX system, TriMet will
provide police and security officers and fare inspectors on the light rail system. A visible security
presence helps to reduce the potential for crimes against transit users, school children or
otherwise. The staffing levels, hours, routes and locations for security personnel are continuously
monitored by TriMet and its partners to help address emerging concerns throughout the light rail
system.
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4. TRANSPORTATION
This chapter describes the effects that the PortlandMilwaukie project would have on the regional
transportation system. This includes effects on transit,
traffic movements, freight movement, and navigable
waterways in the corridor.
For more detailed information on transportation impacts
see the following results reports: Transit Impacts and
Travel Demand Forecasting Results Report, Metro, May
2008, and Local Traffic Impacts Results Report, Metro,
May 2008. Additionally, the traffic results report
documents improvements to the bike and pedestrian
system that could be made to enhance bike and
pedestrian access to the proposed LRT stations.
4.1 AFFECTED ENVIRONMENT
This section summarizes characteristics of the existing
transportation system and behavior within the region
and corridor.
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4.1.1 Public Transportation
Transit service in the corridor is primarily provided by fixed-route, fixed-schedule buses operating in
mixed traffic on freeways, highways, arterials, and collectors. Intra-suburban trips are served by
feeder bus lines that connect suburban residential neighborhoods with transit centers in Milwaukie
and in Oregon City. These transit centers are linked to downtown Portland with high-frequency
trunk line service. The Clackamas County trunk lines primarily operate on SE McLoughlin
Boulevard and Highway 224.
4.1.1.1 Public Transportation Providers

There are three fixed route transit providers in the Portland-Milwaukie corridor. The Tri-County
Metropolitan Transportation District of Oregon (TriMet) is the mass transit operating agency in the
Portland/Vancouver metropolitan area. It is the largest transit district in Oregon and the fifth largest
on the West Coast. Under Oregon law (ORS 267), TriMet is a non-profit, municipal corporation
operating in the urbanized portion of three Oregon counties: Multnomah, Clackamas, and
Washington. Its operating area covers approximately 575 square miles and it serves a population of
approximately 1.3 million. Oregon Health and Science University (OHSU), through an
Intergovernmental Agreement (IGA) with the City of Portland, operates the Portland Aerial Tram,
while the city is responsible for maintenance and provides oversight.
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4.1.1.2 Transit Lines, Operations, and Facilities

TriMet’s current fleet of 606 buses serves 92 bus lines and seasonal shuttles with 7,630 bus stops
and 1,040 bus shelters. There are 164 miles of frequent service bus lines on 16 routes that provide
15-minute or better service seven days a week. The 64-station MAX Light Rail system is 44 miles
long and also operates at least every 15 minutes. In addition to fixed-route bus and MAX service,
TriMet operates 258 LIFT vehicles, providing door-to-door service for people with special needs.
Table 4.1-1 summarizes TriMet’s fixed route service. Overall, 90 percent of people within the
TriMet district live within one-half mile of TriMet service.
Table 4.1-1
2007 Fixed Route Service Summary
Streetcar

MAX LRT

Frequent Bus Service

Standard Service
Bus

Routes

1

3

16

76

Length

8 mi

44 mi

164 mi

728 mi

Source: TriMet, 2007; Portland Streetcar, Inc. 2008

The Portland Streetcar operates along 8 miles between the intersections of NW 23rd Avenue and
NW Northrup Street and SW Moody and SW Lowell Street in the South Waterfront. Streetcars run
every 13 minutes during most of the day and less frequently in the evening and weekends.
The aerial tram operates between South Waterfront and the OHSU campus on SW Sam Jackson Park
Road on Marquam Hill.
4.1.1.3 Current Ridership, Operating Revenue, and Operating Expenses

In fall 2007, TriMet weekday system boarding rides (bus and light rail) averaged approximately
308,900 boarding rides. Light rail ridership averaged 106,800 weekday, 82,300 Saturday, and 53,400
Sunday boardings. Streetcar ridership averaged 10,900 weekday boarding rides for fall 2007; aerial
tram ridership averaged 4,425 boarding rides per day.
Between fiscal year (FY) 1998 and FY 2007, TriMet’s annual systemwide farebox revenues
increased from $35.5 million to $74.8 million. Costs for operations and maintenance during this
period increased from $114.1 million to $217.8 million. Fare revenue as a percentage of the cost of
operation and maintenance improved from 31.1 percent to 34.3 percent and the average operations
cost per boarding ride for the entire system increased from $1.65 to $2.25, reflecting inflation and
service expansion to lower ridership areas and times. Cost per boarding ride for LRT, at $1.48, is
lower than that for buses, at $2.66 (FY 2007).
4.1.2 Travel Behavior
The basic unit of measurement used in describing travel behavior is the “person trip,” which is made
by one person from a point of origin to a destination, via any travel mode. Several trip variables,
including the origin, destination, mode and purpose of the trip, further describe travel behavior.
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For 2005 (the base year for this SDEIS), the transportation facilities in the Portland-Milwaukie
Corridor have been estimated to carry 69,000 person trips between the corridor and the CBD on an
average weekday. Of these, approximately 11,100 (16 percent) were on the transit system. Of 17,100
daily work trips between the corridor and the Central Business District (CBD), 4,800 (28 percent)
were on transit.
4.1.3 Roadways
The Portland-Milwaukie project corridor is served by a network of roads under the jurisdiction of the
Oregon Department of Transportation (ODOT), Clackamas and Multnomah Counties, the City of
Portland, and the City of Milwaukie.
The transportation analysis collected existing conditions information, including traffic volumes,
intersection performance (signalized and unsignalized), access, and collision or accident locations.
The inventory is described in detail in the Local Traffic Impacts Results Report.
4.1.3.1 Regional Highway Network

The regional facilities in the corridor include the Marquam Bridge (I-5), Ross Island Bridge (US 26),
I-405, Highway 224, and SE McLoughlin Boulevard (Highway 99E).
4.1.3.2 Local Street Network

This SDEIS analyzes motor vehicle performance for regional and local streets potentially affected by
the Portland-Milwaukie project. The major facilities and the subareas analyzed are shown on Figure
4.1-1.
Motor vehicle performance on local streets is characterized by intersection level of service (LOS), or
volume to capacity (V/C) ratio. LOS and V/C ratio for local streets is based on an assessment of
delay and available capacity for existing or forecasted traffic volumes, consistent with the Highway
Capacity Manual methodology.
Intersections are categorized as either signalized (i.e., controlled by a traffic signal) or unsignalized
(i.e., controlled by stop and/or yield signs, or uncontrolled). Delay is used to define the level of
service at intersections, which is a measure of operational conditions and how those conditions are
perceived by motorists. Delay at signalized intersections depends on the capacity of the intersections
(as defined by the number of lanes) and signal timing. For unsignalized intersections, delay is also
determined by street capacity and the type of stop or yield sign used to control the intersection. Level
of service for an intersection is classified into ratings that range from “A” to “F” where “A”
represents the least congested and “F” the most congested operations.
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Motor Vehicle Operations

Existing P.M. peak-hour traffic counts were conducted between October 2006 and May 2007 at 71
study area intersections. All of the study area intersections met local jurisdictional standards with the
exception of the following:
x

SE 11th Avenue/SE Clinton Street (two-way stop intersection)

x

SE 12th Avenue/SE Clinton Street (two-way stop intersection)

x

SE Bybee Boulevard/SE 27th Avenue (two-way stop intersection)

x

SE 32nd Avenue/SE Johnson Creek Boulevard (all-way stop intersection)

x

SE Washington Street/SE Oak Street (two-way stop intersection)

x

SE Park Avenue/SE Oatfield Road (two-way stop intersection)

For a more detailed analysis of existing transportation operating conditions see the Local and
Systemwide Traffic Impact Results Report (DKS Associates, 2008).
Queuing

In addition to the intersection operations, P.M. peak queuing was assessed at study area intersections
to determine the 95th percentile queues. 1 The following locations have existing queuing occurring:
x

SW Naito Parkway/SW Harrison Street – southbound direction

x

SE Johnson Creek Boulevard/SE 32nd Avenue – southbound direction

x

SE McLoughlin Boulevard northbound Ramps/SE Tacoma Street – eastbound direction

x

SE McLoughlin Boulevard/SE Ochoco Street – eastbound direction

x

SE McLoughlin Boulevard/SE Milport Road – westbound direction

x

SE McLoughlin Boulevard /SE Holgate Boulevard – southbound direction

x

SE McLoughlin Boulevard/SE 17th Avenue/SE Harrison Street – southbound direction

x

SE McLoughlin Boulevard/SE Washington Street – westbound direction

x

SE McLoughlin Boulevard/SE Park Avenue – eastbound direction

Warrants

Signal warrants were conducted for the P.M. peak hour on unsignalized intersections along the
corridor to determine if any intersection that did not meet jurisdictional standard met the P.M. peak
hour warrant for installation of a signal. 2 Turn lane warrants were also conducted for unsignalized

1

95th percentile queuing analysis conducted using Synchro, which is based on the Highway Capacity Manual
methodology.
2
Signal warrants based on 2003 Manual of Uniform Traffic Control Devices (MUTCD), and turn lane warrants based on
Highway Research Board methodology.
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intersections that did not meet jurisdictional standard. The following locations met warrants for the
P.M. peak hour:
x

SE 12th Avenue/SE Clinton Street – eastbound left turn lane warrant

x

SE Johnson Creek Boulevard/SE 32nd Avenue – signal warrants met

x

SE Harrison Street/SE 21st Avenue – westbound left turn lane warrant

Access Spacing

Study area roadways were evaluated for compliance with current access spacing standards by
jurisdiction. Although the City of Portland does not have access spacing standards, all access points
are reviewed and approved by a City Engineer. Therefore, all City of Portland
driveways/intersections are assumed to be compliant. Access spacing standards for other
jurisdictions vary based on the functional classification of the roadway. Higher speed roadways that
typically have higher volumes usually have longer distances between access points. The following
summarizes the existing access spacing deficiencies within the study area. For a complete listing of
all existing access spacing deficiencies please refer to the Local Traffic Impact Results Report (DKS
Associates, 2008).
x

Interstate 405 interchange access ramps at SW 4th Avenue, SW 5th Avenue, SW 6th Avenue and
SW Broadway do not meet ODOT’s access spacing standards

x

SE McLoughlin Boulevard at SE Bybee Street and SE Tacoma Street do not meet ODOT’s
access spacing standards

x

Most local roadways within the City of Milwaukie

Weave analysis was also conducted for the I-405 on/off-ramp access to I-5. In the northbound
direction, the weaving segment on I-405 between I-5 and SW 4th Avenue operates at LOS D
conditions during the A.M. and P.M. peak hours. In the southbound direction, the weaving segment
on I-405 between SW 5th Avenue and I-5 operates at LOS F conditions during the A.M. and P.M.
peak hours due to the existing configuration and short spacing of the segment.
Collisions

Collisions at study area intersections were evaluated for a 3-year period between January 2004 and
December 2006. Typically, a calculated collision rate of 1.0 or higher indicates an intersection with a
high collision rate. Only the intersection of SE Clinton Street/SE 11th Avenue met this criteria;
however, there were some locations that did have fatalities and/or bicycle or pedestrian related
collisions. The following summarizes those locations:
x

SE McLoughlin Boulevard/SE 17th Avenue (fatality)

x

SE Holgate Boulevard/SE Holgate Boulevard (pedestrian collision)

x

SE McLoughlin Boulevard/SE Harrison Street (pedestrian collision)

x

SE Harrison Street/SE Main Street (pedestrian collision)

x

SE McLoughlin Boulevard/SE Park Avenue (pedestrian collision)
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4.1.4 Bicycle Activities
Bicycle activity data were collected at study area intersections and compiled for the P.M. peak hour.
Bicycle counts were the highest in downtown Portland, near Portland State University. Intersections
farther away from downtown Portland generally had less bicycle activity than those closer to
downtown Portland. Streets and facilities with comparatively high bicycle volumes include SW
Lincoln Street, the Eastbank Esplanade and Springwater Corridor Trail, SE Division Street, SE 17th
Street, and SE Holgate Avenue.
4.1.5 Pedestrian Activities
As part of the transportation data collection effort for the intersections studied, pedestrian trips were
counted and compiled for the P.M. peak hour. Similar to the bicycle count data, pedestrian counts
were the highest in downtown Portland, and within other activity centers along the corridor.
Intersections farther away from the downtown areas had fewer pedestrian trips than those closer to
the downtown area. Pedestrian volumes are highest near Portland State University, including SW
Jackson Street and SW Lincoln Street. Other locations with pedestrian activity included SE
Milwaukie Avenue/SE Powell Boulevard, SE Gideon Avenue/Milwaukie Avenue, SE 17th
Avenue/SE Center Street, and SE Milwaukie Avenue/SE Holgate Boulevard.
An inventory of pedestrian functional classification and existing sidewalks was also conducted that
identified the roadways providing pedestrian connectivity, as well as the potential gaps in the
sidewalk network. For a more detailed analysis of pedestrian facilities and activity, see the Local and
Systemwide Traffic Impact Results Report (DKS Associates, 2008).
4.1.6 Parking
There is on-street parking on many of the roadways that would parallel and intersect the light rail
alignment. Table 4.1-2 documents the supply and utilization of on-street parking in the vicinity of
the proposed project in the Portland-Milwaukie corridor.
Many of the proposed transit station locations have adjacent on-street parking, some of which have
time restrictions and others allow unrestricted use. Off-street parking in the corridor is generally
privately owned and typically serves commercial activity. In general, off-street parking spaces in
downtown Portland are priced or are provided for the exclusive use of one or more adjacent
businesses. Almost all of the existing off-street parking lots in the corridor are not priced, with the
exceptions of downtown Portland, and three lots in downtown Milwaukie.
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Table 4.1-2
Existing Portland-Milwaukie Project Station Area On-Street Parking Spaces and Use
Option

Spaces Within
500 Feet1

Utilization (%)
Within 500 Feet2

Spaces Within
1,000 Feet1

Utilization (%)
Within 1,000 Feet2

LPA

21

91%

92

78%

RiverPlace

LPA

29

86%

52

83%

Harbor Drive

LPA

38

87%

52

83%

Station
Lincoln

3

ALTC

0

0%

0

0%

Porter-Caruthers 4

ALTC

0

0%

0

0%

Meade-Sherman

LPA

0

0%

26

42%

OMSI Meade-Sherman 3

2003 LPA OMSI

ALTC

28

57%

60

62%

4

61%

OMSI Porter-Caruthers

ALTC

17

41%

59

Clinton

LPA

174

48%

336

47%

Rhine

LPA

274

25%

345

29%

Holgate

LPA

54

74%

264

66%

Harold

LPA

40

23%

345

17%

Bybee

LPA

128

23%

203

24%

2003 LPA Tacoma 5

LPA

0

0%

0

0%

Milwaukie

LPA

72

47%

120

55%

Harrison

LPA

15

53%

135

35%

Monroe

LPA

57

37%

178

51%

Washington

LPA

136

46%

243

49%

Lake Road

LPA

98

41%

231

50%

Bluebird

LPAP/Tillamook

82

9%

150

10%

Park Avenue

LPAP/Tillamook

40

5%

119

17%

LPA = 2003 Locally Preferred Alternative; ALTC = Alternative bridge crossing alignment; LPAP = LPA to Park alignment.
Source: DKS Associates, August 2007
1

2
3
4
5

Approximate number of on-street spaces near proposed station location. Includes all spaces within 1,000 feet of station (i.e. 25 spaces from 0-500 feet
from station + 25 spaces from 500 to 1,000 feet from station = 50 total spaces at 1000 feet from the station.)
Weekday, midday estimate of utilization, August 2007.
This is representative of the Meade-Caruthers alignment as well because the station is in the same location.
This is representative of the Porter-Sherman alignment as well because the station is in the same location.
McLoughlin Boulevard blocks all access to on-street parking within 1,000 feet of the proposed station location. This is representative of the Tillamook
alignment for this station as well because the spaces would be approximately the same.

4.1.7 Freight Facilities
Freight movement within the project area includes railroad and truck modes.
The primary railroad facility within the study area is Union Pacific Railroad’s (UPRR) Brooklyn
Yard, located east of SE 17th Avenue between SE Powell Boulevard and SE Harold Street. This area
is a designated by the City of Portland as a freight district. The existing railroad lines within the
project area are owned by UPRR, East Portland Traction Company, Oregon Pacific Railroad (OPR),
and Portland and Western Railroad Company.
All build alternatives include an at-grade LRT crossing of the Oregon Pacific Railroad (OPRR),
closure/at-grade LRT crossing of the Darigold Spur and shared freight and LRT at-grade road
crossings. The Tillamook Branch alignment option in the North Industrial area of Milwaukie would
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require shortening the Unisource Spur. The project will pursue supplemental safety measures at road
crossings between Division and 12th Avenue in Portland and between Highway 224 and Lake road in
Milwaukie to obtain a waiver from requirements that LRT horns must be as loud as freight horns at
road crossings.
The Federal Railroad Administration (FRA) is likely to assert jurisdiction over any at-grade
LRT/Freight rail crossing and shared LRT/Freight rail roadway crossings. The project will require
review and coordination with FRA and ODOT Rail Division. Additionally, FRA would need to
review supplemental safety measures and approve an LRT horn noise waiver.
The highest levels of trucking activity occurred outside of downtown. Generally, truck activity is
higher on the east side of the river, specifically south of SE Division Street. The highest truck
activity occurs at SE Milwaukie Avenue/SE Powell Boulevard, but represents only 3 percent of the
total intersection volumes, while the highest truck percentage occurs on SE Division Place (13
percent), still relatively low. Other active freight routes are found along SE McLoughlin Boulevard,
SE 17th Avenue. The intersections of SE McLoughlin Boulevard/SE Ochoco Street SE
Main/Milport, and SE Holgate/McLoughlin Boulevard also had high levels of freight activity.
4.1.8 Navigable Waterways
All build alternatives include a new transit and pedestrian/bicycle bridge over the Willamette River
between the Marquam and Ross Island Bridges (River Mile [RM] 13.5 and 14, respectively). Work
to date has studied the impacts of two fixed-span bridge clearance conditions: maximum vertical
clearance of 65 feet or maximum vertical clearance of 72 feet. The bridges have also been assumed
to alter the horizontal clearances provided on the river due to the placement of one to four bridge
piers in the river.
Federal authority to permit new bridges is delegated to the U.S. Coast Guard (USCG), according to
Section 9 of the Rivers and Harbors Act of 1899 and the General Bridge Act of 1946. The purpose of
the two acts is to preserve the public right of navigation and to prevent interference with interstate
and foreign commerce. The Willamette River to RM 183.2 is designated a navigable waterway by
the USCG. None of the other streams crossed by the project are navigable. Issuance of the bridge
permit that defines the required clearances is based on the USCG consideration of existing
navigation uses. This consideration includes vessel heights, location of onshore facilities, frequency
of use, seasonality of use, availability of alternative facilities or operation, and other factors.
In the vicinity of the proposed crossing, the lift span of the Hawthorne Bridge has the highest
clearance at 159 feet, when the deck is raised. Operators raise the bridge an average of 200 times per
month (300 times per month in the summer). Both the Ross Island and Marquam Bridges (which
would be immediately adjacent to a proposed transit bridge) have maximum vertical clearances of
120 feet. Adjacent spans on both bridges have lower vertical clearances but wider horizontal
clearances.
The lowest vertical clearance in the vicinity of the new crossing is at the Sellwood Bridge at 75 feet.
The Sellwood Bridge is scheduled for replacement through a separate project. There are a few
navigational uses between the proposed bridge and the Sellwood Bridge. If the proposed new transit
bridge has a clearance matching the Sellwood Bridge clearance or greater, the constraint would be
shared at both locations and limit use between them by taller vessels.
A survey of river users (including commercial and recreational users) found that recreational uses
would be accommodated with a 65- to 72-foot clearance. Some ships arriving for the Rose Festival
have higher clearances than are proposed. Several industrial users may be affected because their
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operations periodically use crane barges that require higher clearance requirements at high water.
Follow-up work is being conducted with users having potential conflicts to determine the extent of
the impacts to river users. The Coast Guard will make the final decision. At this point, it appears that
most users could be accommodated with a clearance of approximately 75 feet. The River Users
Survey Report (Prepared by Riverwise LLC for TriMet, 2008) provides additional information on
existing and future river traffic, including the first step in establishing appropriate navigational
clearance.
4.2 TRANSPORTATION IMPACTS
This section presents the impacts that the Portland-Milwaukie project would have on the transit
system, traffic movements, freight movement, and navigable waterways in the corridor. Transit
impacts are defined by measures of demand including congestion of streets, freeways, and
intersections; parking loss; and parking-demand reduction. Impacts to freight railroads and truck
delivery are discussed, as well as issues relating to the height of the proposed Willamette River
bridge crossing.
4.2.1 Service Characteristics
The No-Build Alternative represents the service characteristics of the financially constrained transit
network associated with the 2004 Regional Transportation Plan (Metro) (see Figures 4.2-1 and 4.22), without the planned investment in light rail to Milwaukie. The Light Rail Alternative comprises
several alignment options, terminus options, and river crossing options. The supporting bus network
is slightly different between the Light Rail Alternative and the No-Build Alternative. See Section 2.1
for a detailed description of the options. Differences between the transit networks for the No-Build
and LRT options are shown in the Detailed Definition of Alternatives Report. Transit service
considerations in this section include the amount and coverage of transit service, travel time, and
reliability.
4.2.1.1 Amount of Service

The amount of transit service provided is measured by daily vehicle hours traveled (VHT) in
revenue service, daily vehicle miles traveled (VMT) in revenue service, and daily place-miles of
service. Daily VHT are the cumulative time that transit vehicles are in service and daily VMT are the
distance they travel, independent of the size of the vehicle. “Daily” is defined as an average weekday
in the year 2030. Place-miles refers to the total carrying capacity (seated and standing) of each bus or
train and is calculated by multiplying the vehicle capacity of each bus or light rail vehicle by the
daily VMT. Place-miles highlight differences between alternatives caused by a different mix of
vehicles and levels of service. Table 4.2-1 summarizes these transit service characteristics.
4.2.1.2 Service Growth

Service growth under the No-Build Alternative would be constrained by available revenue sources,
consistent with the financially constrained transit network in Metro’s 2004 RTP. With the No-Build
Alternative, weekday corridor transit VMT and VHT would increase compared to existing levels by
34 and 49 percent, respectively (see Chapter 2). The greater percentage increase in VHT compared
to VMT indicates that transit speeds in the corridor would slow relative to existing conditions due to
increasingly congested and slowing traffic on highways, arterials, and local streets.
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Table 4.2-1
Average Weekday Corridor1 Transit Service Characteristics, Year 2030
2003 LPA with
Willamette River Crossing Options

2003 LPA
Existing
(2005) No-Build No Bus2

Attribute

3

Bus

2003
LPA to
Meade- MeadePorterPorterSherman Caruthers Sherman Caruthers Park

2003 LPA
with
Tillamook

Transit VMT (Weekday)
Bus
LRT

9,734

13,010

12,392

11,910

12,265

12,242

12,299

12,269

11,910

11,910

0

0

721

721

883

873

899

885

861

850

9,734

13,010

13,113

12,631

13,148

13,115

13,198

13,154

12,771

12,760

N/A

33.7%

0.8%

-2.9%

1.1%

0.8%

1.4%

1.1%

-1.8%

-1.9%

793

766

726

749

747

750

749

726

725

2

Total
5

% Change

Transit VHT (Weekday)
Bus
LRT

532
4

Total
% Change5

0

0

31

31

41

41

42

42

36

34

532

793

797

757

790

788

792

791

762

759

N/A

49.1%

0.5%

-4.5%

-0.4%

-0.6%

-0.1%

-0.3%

-3.9%

-4.3%

681,560

655,050

674,575

673,310

676,445

674,795

655,050

655,050

6

Place Miles (Weekday)
Bus
LRT

535,370
4

Total
% Change5

715,550

0

0

191,786

191,786

234,878

232,218

239,134

235,410

229,026

226,100

535,370

715,550

873,346

846,836

909,453

905,528

915,579

910,205

884,076

881,150

N/A

33.7%

22.1%

18.3%

27.1%

26.5%

28.0%

27.2%

23.6%

23.1%

Source: Metro, 2008.
Note: LRT = light rail transit; VMT = vehicle miles traveled in revenue service; VHT = vehicle hours traveled in revenue service; N/A = not applicable.
1
2

3
4
5
6

Excludes Portland CBD, Lloyd District, and Portland Central Eastside Industrial District.
No Bus refers to the 2003 LPA alignment without buses routed over the new river crossing. Routing for bus lines 9, 17, and 19 are identical to the NoBuild.
Bus refers to the 2003 LPA alignment with bus lines 9, 17, and 19 routed over the new river crossing.
For LRT, transit VMT is measured in train miles, rather than in car miles.
For the No-Build Alternative, the % change is from existing; for all other alternatives, the % change is from the No-Build Alternative.
Place miles = transit vehicle capacity (seated and standing) for each vehicle type multiplied by VMT for each vehicle type. Bus capacity =55, LRT capacity
=266 (LRT consists of two-car trains; each car carries 133 people).

The Light Rail Alternative includes an approximately 6.4- to 6.8-mile (depending on river crossing
option), double-tracked LRT alignment between downtown Portland and downtown Milwaukie, with
two alignment alternatives extending up to 0.9 mile farther to Park Avenue. In peak periods in 2030,
two-car trains would operate every 7.5 minutes in the peak direction. The bus feeder network would
be reconfigured to provide better connectivity with LRT stations and transit centers. Bus service that
would be parallel to and duplicative of light rail service would be eliminated (see Section 2.1.1.5 for
details). New park and ride lots would be constructed adjacent to LRT stations.
4.2.1.3 Travel Time

Transit and auto travel time are assessed using in-vehicle time and total travel time, as shown in
Table 4.2-2. This table summarizes the change in P.M. peak hour in-vehicle and total travel time
between the No-Build Alternative and the Light Rail Alternative. The travel time data are shown
between SE Lake Road and SE Park Avenue in Milwaukie and selected locations in Portland (i.e.,
Pioneer Square, Portland State University, and South Waterfront).
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Table 4.2-2
Transit and Auto Average Weekday P.M. Peak Hour Travel Times to Selected Corridor Locations from
Selected Portland CBD Locations, Year 2030
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4.2.1.4 Reliability

In the TriMet system, existing light rail lines, which use reserved or separated right-of-way, exhibit
greater percentages of on-time arrivals than do trunkline and local buses operating in mixed traffic.
For FY 2007, on-time performance for light rail was 90 percent, while bus on-time performance was
78 percent. Transit service that would utilize no or small amounts of reserved right-of-way would
operate in mixed traffic and would be subject to traffic congestion and delay.
Table 4.2-3 summarizes three measures of transit reliability in the corridor: miles of LRT right-ofway, the number of passenger miles that would occur on that LRT right-of-way, and the percentage
of passenger miles that would occur on the LRT right-of-way. The No-Build Alternative would
provide no LRT passenger miles in the corridor. The Light Rail Alternative would add up to 7.2
additional miles of LRT right-of-way, which would result in up to 79,800 additional passenger miles
on LRT compared to the No-Build Alternative. Of the average weekday passenger miles within the
corridor in 2030, approximately 19 to 24 percent would be on light rail with the Light Rail
Alternative.
Table 4.2-3
Measures of Transit Reliability in Corridor1, 2

LRT
Right-of-Way
Measure

2003 LPA with
Willamette River Crossing Options

2003 LPA
NoBuild

No Bus

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003 LPA
to Park

2003
LPA with
Tillamook

Miles

0

6.4

6.4

6.7

6.6

6.8

6.7

7.2

7.1

Average
Weekday
Passenger
Miles (2030)

0

62,800

61,600

77,900

77,100

79,200

78,100

79,800

76,900

% of Total
Corridor
Passenger
Miles

0

19%

20%

23%

23%

23%

23%

25%

24%

Source: Metro, 2008
1
2

LRT provides an exclusive grade and/or barrier-separated transit right-of-way.
Excludes Districts 1-3 to isolate transit lines that primarily serve the corridor.

Table 4.2-4 summarizes the miles of exclusive transit right-of-way and the number of passenger
miles by mode (LRT, bus, streetcar) that would occur in the bridge crossing area. With alternatives
including buses on the bridge, the bridge would provide an additional 1.1 to 1.3 miles of bus travel
in exclusive right-of-way, and an additional 14,430 to 18,490 daily bus passenger miles in exclusive
right-of-way. With all build alternatives, the bridge would provide a connection for the proposed
Portland Streetcar Loop between the Central Eastside Industrial District and South Waterfront. This
connection would result in 0.4 to 0.5 miles of new streetcar exclusive right-of-way and an additional
1,880 to 2,290 daily passenger miles in exclusive transit right-of-way.
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Table 4.2-4
Measures of Transit Reliability in Bridge Area (Miles of Exclusive Right-of-Way and Average Weekday
Passenger Miles on Exclusive Right-of-Way in Bridge Area, 2030)1

Exclusive
Right-of-Way
Measure
LRT

2003 LPA with
Willamette River Crossing Options

2003 LPA
NoBuild

No
Bus

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPAPark

2003 LPA
with
Tillamook

2

Miles

0

1.1

1.1

1.3

1.2

1.4

1.3

1.1

1.1

Passenger
Miles

0

23,990

22,260

17,020

15,280

17,800

16,830

25,490

24,590

Miles

0

0

1.1

1.3

1.2

1.4

1.3

1.1

1.1

Passenger
Miles

0

0

18,490

15,000

14,430

15,890

15,070

18,450

18,450

Bus

3

Streetcar

4

Miles

0

0.4

0.4

0.5

0.5

0.5

0.5

0.4

0.4

Passenger
Miles

0

1,880

1,810

2,130

2,030

2,290

2,150

1,880

1,870

Miles

0

1.52

2.62

3.09

2.87

3.31

3.08

2.62

2.62

Passenger
Miles

0

25,870

42,560

34,150

31,740

35,980

34,050

45,820

44,910

Total

Source: Metro, 2008
1
2
3

4

Bridge area includes exclusive transit right-of-way between SW 1st Avenue/SW Lincoln Street and SE 8th Avenue/SE Division Street.
LRT provides an exclusive grade and/or barrier-separated transit right-of-way.
Bus routes 9, 17, and 19 would operate in exclusive right-of-way between SW 1st Avenue/SW Lincoln Street and SE 8th Avenue/SE Division Street in
options with buses on bridge.
Streetcar would operate in exclusive right-of-way between the RiverPlace/South Waterfront Station and the OMSI Station in all build options.

4.2.2 Transit Ridership
This section evaluates several types of transit ridership: Portland-Milwaukie LRT ridership, total
corridor transit ridership, total transit system ridership, work and non-work transit trips and mode
share, and Portland-Milwaukie LRT station boardings and peak load points.
4.2.2.1 Portland-Milwaukie Light Rail Line and LRT System Ridership

Eight alternatives were modeled for potential ridership. The LRT ridership figures presented in
Table 4.2-5 includes average weekday boardings for the line between the proposed Lincoln Street
station and the terminus in Milwaukie. The highest boarding line would be the 2003 LPA to Park,
with projected LRT boardings of 25,770; the lowest would be the 2003 LPA with buses on the
bridge, with projected LRT boardings of 22,390 (Figure 4.2-3).
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Table 4.2-5
Average Weekday LRT Ridership, Year 2030
2003 LPA with
Willamette River Crossing Options

2003 LPA
NoBuild
Average Weekday Ridership
2
Portland-Milwaukie LRT

No Bus

Bus

24,360

22,390

2003
LPAPark

2003 LPA
with
Tillamook

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

23,580

23,650

23,580

23,860

25,770

24,660
15,200

1

N/A

Interstate Max (Yellow
3
Line)

15,640

15,180

15,190

15,120

15,120

15,120

15,120

15,190

I-205 LRT (Green Line)

46,310

45,940

45,780

45,890

45,860

45,940

45,920

45,860

45,920

105,590

105,270

105,190

105,580

105,510

105,580

105,640

105,320

105,220

37,580

37,400

37,400

37,580

37,580

37,580

37,600

37,470

37,470

East-West Max (Blue Line)
Airport Max (Red Line)
Mall Circulator
Total LRT system

330

320

330

330

320

320

330

330

330

205,450

228,470

226,280

228,080

228,040

228,110

228,460

229,930

228,800

1,830

1,840

1,850

1,840

1,840

2,280

2,170

4

P.M. Peak-Hour, Peak-Direction Peak-Load Point
2
Portland-Milwaukie LRT
N/A
1,910
Interstate Max (Yellow
3
Line)

910

940

940

940

940

940

940

940

940

I-205 LRT (Green Line)

2,220

2,240

2,190

2,210

2,200

2,210

2,210

2,240

2,250

East-West Max (Blue Line)
EB

2,810

2,780

2,760

2,770

2,770

2,770

2,780

2,780

2,780

East-West Max (Blue Line)
WB

3,180

3,170

3,170

3,170

3,170

3,170

3,170

3,160

3,160

Airport Max (Red Line) – EB

620

610

610

610

610

610

610

610

610

Airport Max (Red Line) –
WB

690

690

690

690

690

690

690

690

690

Source: Metro, 2008.
Note: LRT = Light Rail Transit; N/A = not applicable.
1
2

3

4

LRT ridership is boarding rides per line. Linked trips are counted twice if the passenger transfers from one LRT line to another LRT line.
Portland-Milwaukie LRT will connect to the Interstate Max (Yellow Line) at the southern end of the transit mall. Portland Milwaukie LRT ridership consists of
trips that would board or deboard south of the transit mall.
Portland-Milwaukie LRT will connect to the Interstate Max (Yellow Line) at the southern end of the transit mall. Interstate Max (Yellow Line) ridership
includes trips that would not travel south of the transit mall.
The peak-load points for each line would be in the following locations: Portland-Milwaukie LRT -- south of Rhine St. station (near Powell Blvd) for all options
with buses on bridge, north of Lafayette St. station for 2003 LPA; Yellow Line -- north of Rose Quarter; Green Line -- south of Gateway; Blue Line West - west of Goose Hollow; Blue Line East -- east of Lloyd Center; Red Line West -- west of Goose Hollow; Red Line East -- east of Lloyd Center.

Figure 4.2-3
Average Weekday Portland-Milwaukie LRT Ridership, Year 2030
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2003
LPA-Park

PorterCaruthers

PorterSherman

MeadeCaruthers

MeadeSherman

2003 LPA
Bus

2003 LPA
No Bus

27,000
26,000
25,000
24,000
23,000
22,000
21,000
20,000
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4.2.2.2 Corridor and Total Systemwide Ridership

Total transit ridership in the corridor would increase over the No-Build Alternative by 7,300 to
11,200, with the 2003 LPA to Park the highest and the 2003 LPA without buses on the bridge the
lowest (Table 4.2-6). Total transit ridership in the system would increase over the No-Build
Alternative by 8,000 to 12,100, with the 2003 LPA to Park the highest and the 2003 LPA without
buses on the bridge the lowest (Figure 4.2-4).
Table 4.2-6
Average Weekday Total Systemwide and Portland-Milwaukie Corridor Transit Trips1, Year 2030
2003 LPA with
Willamette River Crossing Options

2003 LPA
Existing
(2005)
Total Corridor Transit
Trips (originating rides)

NoBuild

No Bus

Bus

MeadeMeadePorterPorterSherman Caruthers Sherman Caruthers

2003
LPAPark

2003 LPA
with
Tillamook

138,800

290,500 297,800 298,600

299,600

299,500

299,600

299,800

301,800

301,000

Change from Existing

N/A

151,700 159,000 159,900

160,900

160,700

160,900

161,000

163,000

162,200

% Change from
Existing

N/A

+109%

+115%

+115%

+116%

+116%

+116%

+116%

+117%

+117%

Change from No-Build

N/A

N/A

7,300

8,100

9,100

9,000

9,100

9,300

11,200

10,500

% Change from NoBuild

N/A

N/A

+3%

+3%

+3%

+3%

+3%

+3%

+4%

+4%

553,500

553,200

553,500

553,600

555,200

554,400

Total Systemwide
Transit Trips

270,200

543,100 551,100 552,100

Source: Metro, 2008.
1

Transit trips are one-way linked trips from an origin (e.g., home) to a destination (e.g., place of work or school), independent of whether the trip requires a
transfer or not. A person traveling from home to work and back counts as two trips. Total corridor transit trips include all light rail, bus, and streetcar trips
produced in or attracted to the Milwaukie-Portland corridor. Intra-CBD trips are not included.

Figure 4.2-4
Average Weekday Corridor and System Transit Trips1: Change from No-Build, Year 2030
Corridor Transit Trips

System Transit Trips

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0
2003 LPA
No Bus
1

2003 LPA
Bus

MeadeSherman

MeadeCaruthers

PorterSherman

Porter2003 LPA- Tillamook
Caruthers
Park

Transit trips are one-way linked trips from an origin (e.g., home) to a destination (e.g., place of work or school), independent of whether the trip
requires
a transfer or not. A person traveling from home to work and back counts as two trips. Total corridor transit trips include all light rail, bus, and streetcar trips
produced in or attracted to the corridor. Intra-CBD trips are not included.
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4.2.2.3 Bridge Ridership

Table 4.2-7 illustrates the average daily ridership by transit mode across the new bridge that would
be constructed as part of the project. The routing of buses on the bridge would increase total bridge
crossings by 12,100 to 15,100 over the LPA without buses on the bridge, accounting for 38 to 40
percent of the bridge crossings. Streetcar, which would utilize the bridge in all alternatives, would
carry nine to eleven percent of riders with alternatives without buses, and would carry 18 percent of
riders crossing the bridge with the LPA without buses.
Table 4.2-7
Average Weekday Willamette River Crossing1 Ridership by Transit Mode (2030)
2003 LPA with
Willamette River Crossing Options

2003 LPA

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPAPark

2003 LPA
with
Tillamook

Measure

No Bus

Bus

MeadeSherman

Total Bridge
Crossings

23,200

36,400

35,500

35,700

35,300

35,700

39,000

38,300

LRT

19,100

17,700

18,100

18,200

18,000

18,200

20,200

19,500

% LRT
Bus

2

% Bus

82%

49%

51%

51%

51%

51%

52%

51%

0

14,700

14,200

14,400

14,100

14,200

14,700

14,700

0%

40%

40%

40%

40%

40%

38%

38%

Streetcar

4,100

3,900

3,200

3,200

3,200

3,200

4,100

4,100

%Streetcar

18%

11%

9%

9%

9%

9%

11%

11%

3

Source: Metro, 2008
1
2
3

River crossing is the new bridge that would be constructed with the Light Rail Alternative (any option).
Bus routes 9-Powell, 17-Holgate, and 19-Woodstock.
Portland Streetcar Loop.

4.2.2.4 Transit Trip Productions

Figure 4.2-5 shows the change in transit trip productions (i.e., where trips would originate) for the
2003 LPA with buses on the bridge compared to the No-Build Alternative. The map indicates which
areas within the Portland-Milwaukie Corridor would benefit from the project, and, conversely,
which areas would see a loss in transit ridership production compared to the No-Build Alternative.
Of the 218 transportation analysis zones (TAZ) in the corridor, 82 zones would see an increase of
more than 25 average weekday transit trip productions compared to the No-Build Alternative, for a
total of 6,900 additional productions. Four zones in the corridor would see a reduction of more than
25 transit trip productions, for a total of 316 fewer productions. In addition, 24 zones outside of the
corridor would gain more than 25 transit trip productions, for a total of 1,359 new productions. In
general, increases in transit trip productions would be due to improvements in travel time and
accessibility with the proposed LRT line. Reductions in transit trip productions would have two
causes: (1) to the east of the Willamette River, three zones would have indirect access to the LRT
and would have less frequent bus service compared to the No-Build Alternative and (2) on the west
side of the river, one zone would have reduced bus service due to the rerouting of buses on the
bridge to access the larger market in the South Waterfront. That zone (TAZ 65), however, would
continue to be served by 14 bus lines. The pedestrian access between TAZ 65 and the Lincoln Street
Station will be examined for future model runs. The Lincoln Street Station would serve the new LRT
line and could potentially serve the three bus lines re-routed from zone 65. It would be located across
I-405 from TAZ 65, one-fifth of a mile north of current stops serving the rerouted bus lines. Changes
in zone connections and bus routing would impact the transit productions from zone 65.
May 2008
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Figure 4.2-5
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0
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4.2.2.5 Work and Non-Work Transit Trips and Mode Share

Table 4.2-8 shows corridor transit trips and transit mode share for trips produced in the PortlandMilwaukie Corridor that would be destined to Portland’s central business district (CBD) for work
and non-work purposes. The CBD is projected to have 139,770 jobs in 2030, accounting for 41
percent of the jobs in the corridor. The Light Rail Alternative would have higher transit mode shares
for both home-based work and non-work trips destined to the CBD, compared to the No-Build
Alternative.

Table 4.2-8
Average Weekday Work and Non-Work Corridor Transit Trips and Transit Mode Share
to Portland CBD (2030)
2003 LPA with
Willamette River Crossing Options

2003 LPA
Existing
(2005)

Attribute

NoBuild

No Bus

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPAPark

2003 LPA
with
Tillamook

1

Home-Based Work
Transit

4,780

11,420

12,930

12,970

12,850

12,870

12,850

12,860

14,110

13,950

Total
Person

17,090

24,790

24,590

24,640

24,510

24,510

24,510

24,510

24,790

24,890

28%

46%

53%

53%

52%

53%

52%

52%

57%

56%

Transit

6,310

13,940

15,380

15,540

15,370

15,380

15,370

15,390

15,820

15,800

Total
Person

51,940

86,720

86,370

86,830

86,270

86,270

86,270

86,270

87,000

87,050

12%

16%

18%

18%

18%

18%

18%

18%

18%

18%

Mode
Split
2

Non-Work

Mode
Split
Total
Transit

11,100

25,360

28,320

28,510

28,220

28,250

28,220

28,250

29,930

29,750

Total
Person

69,040

111,510

110,960

111,470

110,790

110,790

110,790

110,790

111,790

111,940

16%

23%

26%

26%

25%

25%

25%

25%

27%

27%

Mode
Split

Source: Metro, 2008
1
2

Home-based work trips are defined as trips taken directly between one's home to one's place of work.
Non-work trips are defined as all trips that are not home-based work trips.

4.2.2.6 Station Usage and Mode of Access and Egress

Table 4.2-9 summarizes individual station use, trip levels, and mode of access and egress to the
Portland-Milwaukie LRT for each option.
With all alignment options terminating at Lake Avenue, the most frequently used station would be in
downtown Milwaukie (Harrison/Monroe/Washington), with 16 to 18 percent of riders. With options
terminating at SE Park Avenue, the Park Avenue Station would be the most frequently used, with 18
to 21 percent of riders.
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99% Walk
0% Bus Transfer
1% Auto

66% Walk
31% Bus Transfer
2% Auto

88% Walk
7% Bus Transfer
5% Auto

44% Walk
5% Bus Transfer
51% Auto

16% Walk
34% Bus Transfer
50% Auto

21% Walk
79% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

Rhine St.

Holgate Blvd.

Bybee St.

Tacoma St.

Milwaukie P&R

Harrison St.

Monroe St.

Washington St.

May 2008

Source: Metro, 2008

33617
46% Walk
42% Bus Transfer
12% Auto

Walk
Bus Transfer
Auto

Park Ave.

Total Ons/Offs
Mode of Access,
All Stations

Walk
Bus Transfer
Auto

Bluebird St.

3% Walk
84% Bus Transfer
14% Auto

61% Walk
37% Bus Transfer
1% Auto

Clinton St.

Lake Rd.

80% Walk
20% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

South Waterfront

OMSI

Walk
Bus Transfer
Auto

54% Walk
46% Bus Transfer
0% Auto

Harbor

RiverPlace

Station
Lincoln

2003 LPA

5068

5629

3137

3248

3696

2250

1884

1999

1623

3451

15%

17%

9%

10%

11%

7%

6%

6%

5%

10%

% of
% by Mode of Station
Total
Access
Ons/Offs Ons/Offs
68% Walk
1632
5%
32% Bus Transfer
0% Auto

No Bus

30832
43% Walk
43% Bus Transfer
14% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

3% Walk
84% Bus Transfer
14% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

21% Walk
79% Bus Transfer
0% Auto

16% Walk
34% Bus Transfer
50% Auto

44% Walk
5% Bus Transfer
52% Auto

91% Walk
4% Bus Transfer
5% Auto

78% Walk
20% Bus Transfer
2% Auto

98% Walk
0% Bus Transfer
2% Auto

52% Walk
47% Bus Transfer
2% Auto

72% Walk
28% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

47% Walk
53% Bus Transfer
0% Auto

5026

5559

3110

3223

3475

1919

1683

1543

1141

2704

16%

18%

10%

10%

11%

6%

5%

5%

4%

9%

% of
% by Mode of Station
Total
Access
Ons/Offs Ons/Offs
68% Walk
1449
5%
32% Bus Transfer
0% Auto

Bus

33260
47% Walk
40% Bus Transfer
13% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

2% Walk
84% Bus Transfer
14% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

21% Walk
79% Bus Transfer
0% Auto

16% Walk
34% Bus Transfer
50% Auto

43% Walk
5% Bus Transfer
52% Auto

91% Walk
4% Bus Transfer
5% Auto

73% Walk
25% Bus Transfer
2% Auto

98% Walk
0% Bus Transfer
2% Auto

51% Walk
48% Bus Transfer
1% Auto

67% Walk
33% Bus Transfer
0% Auto

83% Walk
17% Bus Transfer
0% Auto

31% Walk
69% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

4947

5690

3125

3234

3466

1848

1692

1651

1020

4026

1196

15%

17%

9%

10%

10%

6%

5%

5%

3%

12%

4%

Meade-Sherman
% by
Mode of Station % of Total
Access Ons/Offs Ons/Offs
72% Walk
1365
4%
28% Bus Transfer
0% Auto

Portland-Milwaukie LRT Average Weekday Station Usage (Ons and Offs) by Mode of Access and Egress, Year 2030

Table 4.2-9

4944

5697

3133

3238

3474

1907

1684

1611

998

3968

1206

15%

17%

9%

10%

10%

6%

5%

5%

3%

12%

4%

33302
47% Walk
40% Bus Transfer
13% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

2% Walk
84% Bus Transfer
14% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

21% Walk
79% Bus Transfer
0% Auto

16% Walk
34% Bus Transfer
50% Auto

43% Walk
5% Bus Transfer
52% Auto

91% Walk
4% Bus Transfer
5% Auto

73% Walk
25% Bus Transfer
2% Auto

98% Walk
0% Bus Transfer
2% Auto

49% Walk
50% Bus Transfer
1% Auto

67% Walk
33% Bus Transfer
0% Auto

83% Walk
17% Bus Transfer
0% Auto

32% Walk
68% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto
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33243
47% Walk
40% Bus Transfer
13% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

2% Walk
84% Bus Transfer
14% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

21% Walk
79% Bus Transfer
0% Auto

16% Walk
34% Bus Transfer
50% Auto

43% Walk
5% Bus Transfer
52% Auto

91% Walk
4% Bus Transfer
5% Auto

70% Walk
28% Bus Transfer
2% Auto

98% Walk
0% Bus Transfer
2% Auto

51% Walk
48% Bus Transfer
1% Auto

66% Walk
34% Bus Transfer
0% Auto

84% Walk
16% Bus Transfer
0% Auto

31% Walk
69% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

4928

5672

3116

3230

3462

1838

1727

1636

1015

4118

1185

15%

17%

9%

10%

10%

6%

5%

5%

3%

12%

4%

Porter-Sherman
% by
Mode of Station % of Total
Access Ons/Offs Ons/Offs
72% Walk
1375
4%
28% Bus Transfer
0% Auto

Willamette River Crossing Options
Meade-Caruthers
% by
Mode of Station % of Total
Access Ons/Offs Ons/Offs
72% Walk
1383
4%
28% Bus Transfer
0% Auto

33708
47% Walk
40% Bus Transfer
13% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

2% Walk
84% Bus Transfer
14% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

21% Walk
79% Bus Transfer
0% Auto

16% Walk
34% Bus Transfer
50% Auto

43% Walk
5% Bus Transfer
52% Auto

91% Walk
4% Bus Transfer
5% Auto

73% Walk
25% Bus Transfer
2% Auto

98% Walk
0% Bus Transfer
2% Auto

50% Walk
49% Bus Transfer
1% Auto

66% Walk
34% Bus Transfer
0% Auto

79% Walk
21% Bus Transfer
0% Auto

38% Walk
62% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

4952

5702

3129

3238

3457

1855

1703

1672

996

4630

992

15%

17%

9%

10%

10%

6%

5%

5%

3%

14%

3%

Porter-Caruthers
% by
Mode of Station % of Total
Access Ons/Offs Ons/Offs
72% Walk
1382
4%
28% Bus Transfer
0% Auto

35604
47% Walk
34% Bus Transfer
19% Auto

42% Walk
19% Bus Transfer
39% Auto

27% Walk
73% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

21% Walk
79% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

18% Walk
27% Bus Transfer
54% Auto

34% Walk
4% Bus Transfer
62% Auto

90% Walk
5% Bus Transfer
5% Auto

70% Walk
28% Bus Transfer
2% Auto

98% Walk
0% Bus Transfer
2% Auto

46% Walk
53% Bus Transfer
1% Auto

67% Walk
33% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

46% Walk
54% Bus Transfer
0% Auto

6270

1444

5808

2801

4168

3525

1969

1743

1880

1313

3026

18%

4%

16%

8%

12%

10%

6%

5%

5%

4%

8%

% of
% by Mode of Station
Total
Access
Ons/Offs Ons/Offs
68% Walk
1657
5%
32% Bus Transfer
0% Auto

2003 LPA - Park

33948
47% Walk
35% Bus Transfer
18% Auto

38% Walk
27% Bus Transfer
36% Auto

Walk
Bus Transfer
Auto

2% Walk
84% Bus Transfer
14% Auto

Walk
Bus Transfer
Auto

21% Walk
79% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

34% Walk
8% Bus Transfer
58% Auto

91% Walk
4% Bus Transfer
5% Auto

70% Walk
28% Bus Transfer
2% Auto

98% Walk
0% Bus Transfer
2% Auto

48% Walk
51% Bus Transfer
1% Auto

69% Walk
31% Bus Transfer
0% Auto

Walk
Bus Transfer
Auto

Walk
Bus Transfer
Auto

46% Walk
54% Bus Transfer
0% Auto

7281

3588

3985

4324

3507

1949

1723

1774

1259

2937

21%

11%

12%

13%

10%

6%

5%

5%

4%

9%

% of
% by Mode of Station
Total
Access
Ons/Offs Ons/Offs
69% Walk
1621
5%
31% Bus Transfer
0% Auto

2003 LPA w/ Tillamook
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The routing of buses on the new bridge would increase the share of riders accessing the PortlandMilwaukie LRT by bus transfer from 22 percent (2003 LPA without buses on the bridge) to 34 to 43
percent. Park and ride lot access to LRT would account for 12 to 14 percent of Portland-Milwaukie
LRT riders with all the alternatives terminating in Milwaukie; the 2003 LPA to Park and the
Tillamook Branch Line Alignment would have 19 and 18 percent accessing light rail by
automobiles, respectively. Walk access would account for 43 to 47 percent of station usage in all
alternatives.
4.2.3 Highway and Street Impacts
This section evaluates the impacts to the highway and street network based on the PortlandMilwaukie project alternatives and design options. Impacts to the highway and street system have
been separated into systemwide and local impacts. Transit improvements in the Portland-Milwaukie
Corridor could affect traffic operations and congestion in two basic ways. First, these improvements
could divert trips from automobiles to transit, resulting in reduced systemwide vehicular travel, as
discussed in Section 4.2.3.1. Second, transit facilities could also affect localized traffic operations on
highways and streets in the study area. These localized effects are discussed by segment and
alternative in Section 4.2.3.5.
4.2.3.1 Systemwide Impacts

Systemwide traffic impacts could result from transit alternatives that substantially affect the way
transportation choices are made. Two systemwide traffic measures, change in roadway VMT, and
change in traffic across selected screenlines are presented in Tables 4.2-10 and 4.2-11.

Table 4.2-10
2030 Average Weekday Regional Roadway Data (2030)
2003 LPA

Willamette River Crossing Options
MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPA-Park

2003 LPA
with
Tillamook

Attribute

No-Build

No Bus

Bus

MeadeSherman

2

58,445,500

58,399,100

58,394,600

58,386,300

58,385,400

58,386,600

58,387,800

58,376,300

58,376,800

N/A

-46,400

-50,900

-59,200

-60,100

-58,900

-57,700

-69,200

-68,700

VMT

Change
from No1
Build
2

2,255,110

2,250,720

2,250,430

2,249,660

2,249,510

2,249,800

2,249,670

2,248,820

2,248,860

Change
from No1
Build

N/A

-4,390

-4,680

-5,450

-5,600

-5,310

-5,440

-6,290

-6,250

Vehicle
Hours of
2,3
Delay

40,290

39,990

39,970

39,950

39,950

39,960

39,930

39,830

39,840

Change
from No1
Build

N/A

-300

-320

-340

-340

-330

-360

-460

-450

VHT

Source: Metro, 2008
1
2
3

The change in all measures is based on the No-Build Alternative.
Based on average weekday conditions in 2030.
Based on P.M. peak-hour conditions in 2030 on freeways, major and minor arterials and collector streets.
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Table 4.2-11
2030 Average Weekday P.M. Peak Vehicle Volumes at Select Corridor Screenlines by Alternative
2003 LPA
Bus

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPAPark

2003 LPA
with
Tillamook

20,000

20,000

20,000

20,000

20,000

20,000

19,900

19,900

17,000

17,000

17,000

17,000

17,000

17,000

16,900

16,900

No
Bus

E-20: SE
McLoughlin Blvd.
and Parallel
Streets at SE
1
Powell Blvd

20,500

E-22: SE
McLoughlin Blvd.
and Parallel
Streets north of
2
Milwaukie

17,300

Attribute

Willamette River Crossing Options
MeadeSherman

NoBuild

Source: Metro, 2008
1

Screenline E-20 comprises the following roadways: SE McLoughlin Boulevard, SE Milwaukie Avenue and SE 17th Avenue.

2

Screenline E-22 comprises the following roadways: SE 17th Avenue, SE McLoughlin Boulevard, SE Main Street, and SE 32nd Avenue.

Table 4.2-10 shows the projected change in regional roadway VMT with the Light Rail Alternative
compared with the No-Build Alternative. The Light Rail Alternative would reduce the number of
VMTs on the region’s roadways by between 46,400 and 69,200 vehicle miles per day. The 2003
LPA to Park, which would carry the greatest number of transit trips, would cause the largest
decrease in regional VMT.
Table 4.2-11 shows the total 2030 traffic volumes forecasted at two screenline locations in the
Portland-Milwaukie Corridor, one south of SE Powell Boulevard, and one north of downtown
Milwaukie. The Light Rail Alternative shows a decrease in P.M. peak 2-hour vehicle volumes at
both screenline locations, with the alternatives that carry the highest transit readership (2003 LPA to
Park and the Tillamook Branch Line Alignment) showing the greatest reduction in traffic volumes,
with 400 to 600 fewer peak-period vehicles across the screenlines compared to the No-Build
Alternative.
4.2.3.2 Pedestrian Impacts and Potential Mitigation

Gaps in the existing sidewalk system are located south of SE Clinton Street, on SE 11th Avenue, and
on SE Gideon Street north of SE 12th Avenue. There are also segments of missing sidewalk west of
the proposed station on SE Clinton Street between the rail line and SE 12th Avenue. There is also a
gap between SE 8th Avenue/SE Division Place and the Clinton Street Station.
Within the Downtown Milwaukie area, less potential for conflict between pedestrians and motor
vehicles exists at the Monroe Station than at the other proposed downtown LRT stations because the
traffic volumes on this road would be lower than those on SE Harrison Street, SE Washington Street,
or SE 21st Avenue.
The alignments and design options have the potential to affect pedestrian activities, facilities and
connections within the corridor. Table 4.2-12 summarizes the potential mitigation related to
pedestrian facilities and connectivity within the Portland-Milwaukie Corridor.
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Clinton Station

Tacoma Station

z

z

z

z

z

z

z

2003 LPA w/Tillamook

LPA to Park

Alt. Bridge Crossing

Location

2003 LPA

Table 4.2-12
Potential Pedestrian Mitigation Locations by Transit Alignment

z

z

Potential Mitigation
Relocate the proposed pedestrian crossing from SE Milwaukie Avenue/SE
Gideon Avenue to the south leg of the signalized intersection at SE Clinton
Street/SE 11th Avenue.
th
Provide pedestrian connection from relocated crosswalk at SE 11 Avenue/SE
th
Clinton Street to Clinton Street Station (crossing SE 12 Avenue on north leg
at SE Gideon Avenue).

Provide pedestrian access along the Tacoma Street station access ramp from
SE Tacoma Street to the station. This may include a multiuse path along the
north edge of the Tacoma park and ride connecting the access road to the
Tacoma Station.

Indicates alternative with project related mitigation.

In addition to the potential mitigation, the project would provide the appropriate pedestrian warning
and conflict prevention at intersections where LRT crosses the existing pedestrian network for safe
and adequate crossings of pedestrians.
4.2.3.3 Bicycle Impacts and Potential Mitigation

The following section summarizes impacts and potential mitigation related to bicycle facilities and
connectivity within the Portland-Milwaukie project corridor. The existing streets would provide
adequate routes of access to surrounding areas for station locations.
Modification of SE Main Street from SE Hanna Harvester Drive north to SE Beta Street, and on SE
Milport Road from SE McLoughlin Boulevard to SE Hanna Harvester Drive should include bicycle
accommodations per the City of Milwaukie TSP designation. These may include bike lanes or an
alternative north/south route through the area. An exception from the City of Milwaukie’s TSP
response to the Transportation Planning Rule requirement for bicycle lanes on arterials may be
required.
While a street may be designated by a jurisdiction to include bicycle facilities, it may not mean that
actual bicycle lanes would need to be implemented. Other potential options exist that could be
explored to accommodate bicycles. These options would need to be coordinated with the governing
jurisdiction of the facility.
In addition to mitigating the bicycle network impacted by the project, that the project would provide
the appropriate conflict prevention at locations where LRT crosses the existing bicycle network
would be accommodated to provide for as close to 90 degree crossings as possible. The following
table summarizes potential mitigation by alignment.
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2003 LPA w/Tillamook

LPA to Park

Location

2003 LPA

Alt. Bridge Crossing

Table 4.2-13
Potential Bicycle Mitigation Locations by Transit Alignment

Milwaukie Station

z z z

Portions of SE Main Street being reconstructed should include the provision of
bike lanes or alternate north/south access as designated in the City of Milwaukie
TSP.

SW 5th Avenue and
SW Lincoln Street

z z z z

Design and construction of the light rail alternative include measures to
minimize the impacts of light rail tracks and potential conflicts with bikes.

z

Potential Mitigation

Indicates alternative with project related mitigation.

4.2.3.4 Parking Impacts and Potential Mitigation

The transit alignment alternatives and design options have the potential to impact both on and offstreet parking within the project area. Additional coordination with local jurisdictions and
neighborhoods would be needed to minimize the impacts to parking around stations. The following
section summarizes impacts and potential mitigation related to the transit alignment alternatives and
parking within the proposed station areas along the transit alternatives. More detail on parking
impacts and mitigation can be found in the Traffic Results Report (DKS Associates, April 2008).
Subarea A - Portland State University to SE Powell Boulevard

The 2003 LPA alignment would remove on-street parking in some locations and affect off-street
parking lots within the subarea. Approximately 30 on-street parking spaces would be removed on
SW Lincoln Street and SW River Parkway.
On the east side of the river, the LPA alignment has two alternatives for the OMSI Station (one atgrade option and one elevated option); the at-grade alignment would affect 40 parking spaces on the
southern edge of the west OMSI parking lot. An additional 10 parking spaces in the east OMSI
parking lot would also be affected. Another off-street parking lot located between SE 11th Avenue
and SE 12th Avenue, south of SE Clinton Street, would remove 20 parking spaces. Two of the
Willamette River Crossing options (Meade-Caruthers and Porter-Caruthers) would affect 20 spaces
in the Portland Opera parking lot. No on-street parking impacts would occur for either of these
options. The other two crossing options (Meade-Sherman and Porter-Sherman) cross SE Water
Avenue at SE Sherman Street and would not have parking loss.
Subarea B - SE Powell Boulevard to SE Tacoma Street

All alignment options would remove all on-street parking along SE 17th Avenue (approximately 160
parking spaces). Off-street parking impacts would occur primarily in two parking lots on the west
side of SE 17th Avenue near SE Center Street. Other off-street parking would be removed; however,
because the land use would be changed, the demand for parking would be eliminated. The two offstreet lots on SE 17th Avenue are exclusively for TriMet employees (near TriMet’s administration
building and bus maintenance facility). These lots currently are near 100 percent occupancy and
approximately 110 parking spaces would be lost. An additional 20 off-street parking spaces might be
affected near the SE Harold Street/SE McLoughlin Boulevard intersection on property owned by
Union Pacific Transportation Company; however occupancy in this lot would remain below 50
percent with the impact.
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Subarea C - SE Tacoma Street to Highway 224

The 2003 LPA alignment would remove parking primarily along SE Main Street in the City of
Milwaukie. Approximately 110 on-street and off-street parking spaces would be removed along SE
Main Street between SE Milport Road and SE Beta Street.
Three off-street parking lots are planned for the immediate area where parking would be lost with
the 2003 LPA and LPA to Park alignments. A total of 101 off-street parking stalls would be
constructed in addition to the 600 parking spaces to be provided in the park and ride parking garage.
These would be in a parking lot (65 spaces) near the Milwaukie Station and on the east side of SE
Main Street between SE Mailwell Street and SE Beta Street (36 spaces). Excluding the park and ride
spaces, there would be a net loss of approximately nine parking spaces for the area. The resulting
occupancy of the replaced parking would then be approximately 82 percent.
The Tillamook Branch Line alignment has no impact within this area.
Subarea D - Highway 224 to SE Park Avenue

Approximately six spaces would be removed from the west side of SE 21st Avenue, south of SE
Adams Street. On-street parking spaces would also be removed from the light rail crossing points on
SE Monroe Street and SE Washington Street. Off-street parking impacts in this subarea would result
from the addition of the LRT tracks parallel to the existing freight rail tracks. All of the off-street
parking spaces (34 spaces) that would be lost are located between SE Harrison and SE Washington
Streets. These parking spaces are City of Milwaukie-managed long-term permit parking spaces.
Potential Mitigation

Table 4.3-5 summarizes potential options to help mitigate the impact to on-street and off-street
parking near the proposed stations.
Table 4.2-14
Potential On/Off-Street Parking Mitigation Locations by Transit Alignment

OMSI Station

2003 LPA w/Tillamook

LPA to Park

Alt. Bridge Crossing

Location

2003 LPA

Alternative

Under the Porter-Caruthers and Mead Caruthers alignment, replace and/or
reconfigure Portland Opera parking lot to accommodate displaced 24 offstreet parking spaces.

z

OMSI Station

z

Potential Mitigation

z z

Potentially shift alignment approximately 10 feet south to avoid impacting
the existing east and west parking lots, or re-stripe the west parking lot to
include angled parking and reconfigure east parking lot to replace displaced
parking

Holgate Station

z z z z

Potentially relocate displaced TriMet off-street parking to another off-street
location nearby

Milwaukie Station

z z z

Replace displaced off-street parking on SE Main Street with surface lot (65
spaces)

z

Indicates alternative with project related mitigation.
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With the exception of the parking displaced along the SE 17th Avenue area, all other subareas appear
to have adequate supply of on-street and off-street parking to accommodate displaced parking. Other
parking mitigation strategies that could be implemented if parking supply were to become overutilized once the project is in place include replacement of off-street and on-street parking, parking
management strategies, and/or parking restrictions. TriMet would work with the local jurisdiction to
determine the appropriate parking mitigation strategy (if any).
4.2.3.5 Motor Vehicle Impacts and Potential Mitigation

Motor vehicle operations were evaluated at all study area intersections under 2003 No-Build
conditions as well as all transit alternatives and design options. In addition to traditional intersection
operations (LOS and V/C ratio), additional operations and safety aspects were evaluated. These
additional factors were queuing, signal warrants, turn lane warrants, and access spacing. The
following section summarizes the potential impacts by subarea and potential mitigation strategies
based on these impacts. More detail is available in the Traffic Impacts Results Report.
Corridor Segments and Subareas

Because the corridor crosses two city boundaries, the study area is discussed in two segments:
Portland to Milwaukie, and Milwaukie Terminus. Each segment contains two smaller subareas.
These smaller areas allow for a more focused analysis of traffic conditions along the entire corridor.
The Portland to Milwaukie Segment has been divided into subareas A and B and includes the City of
Portland sections on the west and east side of the Willamette River. The segment extends from
Portland State University to SE Tacoma Street and falls within the jurisdiction of the City of
Portland and ODOT. Major roadways within this segment include the I-405 on-/off-ramps,
SW Harbor Drive, SW Moody Avenue, Marquam Bridge (I-5), Ross Island Bridge (US 26), and
SE Powell Boulevard (US 26).
The Milwaukie Terminus Segment has been divided into subareas C and D. The segment extends
from SE Tacoma Street to SE Park Avenue. This segment falls within the jurisdiction of the ODOT,
the City of Portland, the City of Milwaukie, and Clackamas County. Major roadways in this segment
include SE McLoughlin Boulevard, SE Tacoma Street, SE Johnson Creek Boulevard, SE Ochoco
Street, SE Main Street, SE Milport Road, SE 17th Avenue, SE Harrison Street, SE 22nd Avenue,
SE River Road, SE Park Avenue, SE Lake Road, SE Washington Street and SE Monroe Street.
Subarea A – Portland State University to SE Powell Boulevard

Under the No-Build Alternative five intersections would not meet jurisdictional performance
standards. Table 4.2-15 summarizes potential impacts.
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Table 4.2-15
PSU to SE Powell Boulevard Potential Motor Vehicle Impacts by Transit Alignment

2003 LPA w/ Tillamook

LPA to Park

Intersection/Location

Alt. Bridge Crossing

2003 LPA

Alternative



Additional motor vehicle delay in eastbound direction for
shared lane due to LRT operations.



Additional motor vehicle delay associated with LRT
operations to eastbound left turn and northbound/
southbound through movements.



Eastbound motor vehicle movements over capacity creating
queuing and delay.



Delay and queuing in eastbound/westbound directions
associated with LRT operations and phasing necessary at
intersection.
Delay and queuing in eastbound and northbound directions
associated with LRT operations and phasing necessary to
accommodate streetcar, buses, LRT and motor vehicles at
intersection.











SW Lincoln Street/SW 1st Avenue

SW Naito Parkway/SW Lincoln Street





SW River Parkway/SW River Drive



SW River Parkway/SW Moody Avenue


Potential Impact







SW Lincoln Street/SW 4 Avenue



th

 Indicates alternative with project related impact.

The following locations that also warrant additional discussion:
x

I-405 on-/off-ramps with SW 4th/SW 5th /SW 6th/SW Broadway. These ramps were evaluated
for the peak hour operations due to peak directional usage. The additional delay from LRT
operations did not have operational or queuing impacts at these intersections.

x

SE 5th Avenue/SW Lincoln Street. The proposed project identified two traffic signals on
Lincoln Street at SW 5th Avenue and SW Grant Street. South of the intersection, SW 5th Avenue
splits to the I-405 on-ramp. Under 2030 operations, the intersection could operate adequately and
accommodate all movements and pedestrian crossings with the addition of LRT. If the second
signal is constructed at SW Grant Street, further coordination with the City of Portland would be
required.

x

SW River Parkway/SW Moody Avenue. The LPA alignment of SW River Parkway between
SW River Drive and SW Moody Avenue would be complex. LRT, streetcar, bicycle lanes,
sidewalks, and motor vehicles would be all inter-acting in a limited space as the bridge crossing
comes to grade. Several different signal phases would be required to safely accommodate
movements of various travel modes in addition to motor vehicles. Phases include the outbound
streetcar as it maneuvers from the south side of the roadway to the north side of the roadway to
utilize the transit bridge, outbound (eastbound) buses as they exit the exclusive LRT track-way
from the north side of the roadway to the south side, and the LRT which would have a gated
crossing. With the given number of travel lanes the intersection at SW River Parkway/SW
Moody Avenue would experience large delays associated with the gate controlled crossing for
the LRT and traffic signal phase accommodations for streetcar and bus movements.
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Figure 4.2-6 illustrates the conflicting movements and phasing at this intersection for all movements.
The intersection would have an impact compared to the No-Build conditions and would fail to meet
jurisdictional standard.
SW River Parkway/SW River Drive

In the 2003 LPA, the intersection at SW River Parkway/SW River Drive has conflicting movements
that require complex traffic signal phasing. Delay would occur as a result of the exclusive nature of
LRT and bus transit movements. Estimates also project that peak period queues would extend
through and block the adjacent signalized intersection at SW River Parkway/SW Moody Avenue.
SE Clinton Street/SE 12th Avenue and SE Milwaukie Avenue/Gideon Street

Three traffic signals are proposed adjacent to the Clinton Street Station to accommodate LRT
operations. Although the signals operate adequately based on LOS analysis, the signals are spaced
less than 200 feet apart and two of the three intersections would have queuing deficiencies in the
P.M. peak hour. The northbound queue at SE Clinton Street/SE 12th Avenue exceeds the available
distance between the adjacent signalized intersection at SE Milwaukie Avenue/SE Gideon Street,
and the southbound left queue at SE Milwaukie Avenue/SE Gideon Street would block the adjacent
intersection at SE Clinton Street/SE 11th Avenue. Signal coordination and priority for transit would
be needed.
SE Powell Street/SE 8th Avenue

The proposed traffic signal at SE Powell Boulevard/SE 8th Avenue would be located approximately
930 feet from SE Powell Boulevard/SE Milwaukie Avenue and would not meet signal spacing
standards for a principal arterial facility. Coordination with ODOT would be required to be able to
install a signal at this location to ensure adequate operations of the new signal allow progression
along SE Powell Boulevard and meet sight distance requirements. The south leg of the intersection
would be restricted to a right-in/right-out only driveway. The southbound approach would require
the construction of a bus-only left turn lane and channelization on SE Powell Boulevard that
southbound buses can navigate.
Other Potential Impacts

Delays from gated crossings would add approximately 50 seconds of delay per LRT occurrence
and/or 20 seconds per bus occurrence (if bus crossings for the dedicated transitway are gate
operated) to truck/motor vehicles. These would occur along SE Water Avenue (north of SE
Caruthers Street) and SE 8th Avenue (south of SE Division Street). All other LRT crossings are
proposed to occur at signalized locations. All study area intersections were evaluated to determine
the operating conditions for the No-Build Alternative and Light Rail Alternative.
Potential Mitigation

Based on the previously outlined impacts to motor vehicle operations, Table 4.2-16 summarizes the
potential mitigation strategies to minimize the impacts associated with the build alternative(s) and
allow for operations similar to the No-Build condition.
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Figure 4.2-6

River Pkwy/Moody Ave
Potential Intersection
Phasing

Coordinate signal timing and implement transit priority

Add eastbound left turn pocket

200 ft

4

LOS D

LOS D
4
200 ft

LOS D.
4
200 ft

LOS D

N/A

LOS B

LOS F

LOS B

LOS D

No
Build

LOS A

LOS E

LOS F

LOS F

LOS E

Proposed
Project
(UnMitigated)

Operations

<200 ft

LOS C

N/A

N/A

LOS D

Proposed
Project
(Mitigated)





Optimize signal timing.
Construct separate eastbound left turn pocket (100 ft)

LOS D
250 ft.

N/A
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Jurisdictional operational standard.
LOS = Level-of-service based on average intersection delay.
3
V/C = Volume-to-capacity ratio
4
The distance to the adjacent intersection is 200 ft.
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Install traffic signal at LRT crossing and construct an eastbound
left turn pocket and westbound right turn pocket



SE 4 Ave/SE Caruthers St (LRT crossing for
Meade-Caruthers and Porter-Caruthers)

th

Implement special traffic control for LRT and buses for full
transit priority at SW Meade Street of SW Porter Street



SW Moody Avenue/LRT crossing (SW Meade
Street or SW Porter Street)

LOS D

LOS D

N/A

N/A

Willamette River Crossing Alternatives
The Willamette River Crossing Alternatives would require the same mitigations found in both the LPA alignment with and without buses for the following intersections:
th
x SW 4 Avenue/SW Lincoln Street
st
x SW Lincoln Street/SW 1 Avenue
x SW Naito Parkway/SW Lincoln Street
th
x SE Clinton Street/SE 12 Avenue and SE Milwaukie Avenue/SE Gideon Street
th
The intersections of SW Moody Avenue/LRT crossing, and SE 4 Avenue/SE Caruthers Street would require different mitigation from the LPA alternatives.

SW Naito Parkway/SW Lincoln Street

LOS D

LOS A

LOS D

May 2008

Operations/
Safety related
mitigation
Operations/
Safety related
mitigation

LOS B
Eastbound 100 ft

LPA (Buses)
The LPA alignment with buses would require same mitigations for all of the same intersections as LPA alignment without buses, with the exception of the intersection of SW Naito Parkway/SW
Lincoln Street.

SE Clinton Street/SE 12 Avenue and SE
Milwaukie Avenue/SE Gideon Street





th

SW 4 Avenue/SW Lincoln Street

th





SW River Parkway/SW Moody Avenue

Maintain elevated track section from SW Naito Parkway to
Willamette River crossing (LPA alignment)
or
Select alternative Willamette River Crossing Option

Optimize signal timing.
Maintain elevated track section from SW Naito Parkway to
Willamette River crossing (LPA alignment)
or
Select alternative Willamette River Crossing Option via SW
Porter Street or SW Meade Street





Proposed Mitigation



Operations

SW River Parkway/SW River Drive

st

Queuing

SW Lincoln Street/SW 1 Avenue

LPA (No Buses)

Alternative/Intersection

Access

Reason to
Mitigate
Warrants

Table 4.2-16
PSU to SE Powell Boulevard – Summary of 2030 Impacts and Proposed Motor Vehicle Mitigation by Alternative
Criteria to Meet

Subarea B – SE Powell Boulevard to SE Tacoma Street

Under the No-Build Alternative, three intersections do not meet jurisdictional performance
standards, and one additional intersection would have long queues for a turning movement. Table
4.2-17 summarizes potential impacts beyond the operations found in the No-Build Alternative by
transit alignment. Within this area, light rail would affect operations on SE 17th Avenue between
SE Schiller Street and SE McLoughlin Boulevard.
Table 4.2-17
SE Powell Boulevard to SE Tacoma Street Potential Motor Vehicle Impacts by Transit Alignment

2003 LPA w/ Tillamook


Additional motor vehicle delay on multiple approaches due
to LRT operations.
Additional capacity constraints and queuing (specifically in
the westbound and northbound directions) due to LRT
operations.



Queuing in southbound direction that spills back to new
signal at SE Schiller Street.



LPA to Park



Alt. Bridge Crossing


Potential Impact

Queuing in northbound direction with LRT that queues back
over LRT crossover point on SE 17th Avenue.






th

LRT gate closure on SE 17 Avenue
between SE Schiller Street and SE
McLoughlin Boulevard



th

SE 17 Avenue/SE Schiller Street





SE McLoughlin Boulevard/SE 17th
Avenue



SE Holgate Boulevard/SE 17 Avenue



th



Intersection/Location



2003 LPA

Alternative

Queuing in northbound direction spilling back to SE
McLoughlin Boulevard/SE 17th Avenue.

 Indicates alternative with project related impact.

SE 17th Avenue – SE Schiller Street to SE McLoughlin Boulevard

In this short segment there are two signals (one existing and one proposed) and a light rail crossing
all within 400 feet. These conditions lead to multiple impacts associated with operating LRT in the
area. First, the southbound left queuing at SE McLoughlin Boulevard/SE 17th Avenue extends
beyond the proposed signal at SE Schiller Street. Prior to the proposed signal at SE Schiller Street,
the southbound left queue extended through the unsignalized intersection, but would not be
considered an impact because an adjacent signal was not being blocked. Secondly, the northbound
queue created by the proposed LRT crossing on SE 17th Avenue extends south approximately 400
feet from SE McLoughlin Boulevard. And finally, the northbound traffic on SE 17th Avenue queues
from the SE Schiller Street signal to beyond the proposed LRT crossover.
SE McLoughlin Boulevard/SE 17th Avenue

The LRT crossover with gates in the northbound lane on SE 17th Avenue just north of
SE McLoughlin Boulevard would create the potential for queues to extend to SE McLoughlin
Boulevard, thereby increasing the delay for northbound SE 17th Avenue. While the system impacts
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of the gated crossing are not part of the intersection capacity assessment, it does affect queuing that
would spill back to SE McLoughlin Boulevard.
Other Potential Impacts

The modification of driveways from full access to right-in/right-out along SE 17th Avenue would
create out of direction travel for some trips where left turn access was restricted. At most this out of
direction travel would be approximately three blocks. Streets modified to right-in/right-out access
include: SE Pershing Street, SE Haig Street, SE Lafeyette Street, SE Rhone Street, SE Bush Street,
SE Boise Street, SE Mall Street, and SE Pardee Street. Delay may also be experienced due to
priority for light rail trains at gated crossings, such as SE 18th Avenue. This delay may amount to 50
seconds per motor vehicle/truck in the case of an LRT gate closure.
Potential Mitigation

While the intersections of SE McLoughlin Boulevard/SE 17th Avenue and SE 17th Avenue/SE
Schiller Street are not shown on the previous table as an operations impact, other operational
constraints such as queuing create an impact. Mitigations could be developed to address the queuing
issues, but must address the relationship between the intersections and the queuing.
In order to mitigate the southbound left queue at SE 17th Avenue/SE McLoughlin Boulevard, a
second southbound left turn pocket is recommended. This pocket allows for adequate southbound
queuing that does not back up over the proposed signal at SE Schiller Street. Then to mitigate the
LRT crossover impact, the crossover was moved north to at least SE Schiller Street. Using the 95th
percentile queue length, a queue of approximately 400 feet would be expected from the LRT
crossover.
SE McLoughlin Boulevard/SE 17th Avenue

Potential mitigation at this intersection includes permitted left turn phasing from SE 17th Avenue to
minimize impacts to available timing on SE McLoughlin Boulevard. Implementing protected left
turns would require additional time that may need to be allocated from SE McLoughlin Boulevard.
This type of phasing and timing would need to be coordinated with ODOT through the FEIS
process.
By moving the LRT crossover north to at least the SE Schiller Street intersection, the northbound
queue on SE 17th Avenue could be mitigated and would no longer interfere with either the LRT
crossover or the SE McLoughlin Boulevard intersection. Under these mitigations, the LRT crossover
brings the light rail to the east side of SE 17th Avenue at the SE Schiller Street intersection to be side
running and then rejoining with the original alignment south of SE Schiller Street. This mitigation
may require SE 17th Avenue to be shifted to the west slightly from SE Schiller Street to SE
McLoughlin Boulevard to minimize property impacts to the east.
Table 4.2-18 summarizes the potential mitigation strategies to minimize the impacts associated with
the Light Rail Alternative and allow for operations similar to the No-Build Alternative.
The mitigation proposed for the intersection of SE Holgate Boulevard/SE 17th Avenue still results in
a level of service that would not meet the City of Portland jurisdictional standards. An exception for
operations would need to be sought for this intersection.
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th

Operations


17 Avenue/Schiller Street and LRT
th
crossing of SE 17 Avenue between
SE McLoughlin Boulevard and SE
Schiller Street

Relocate LRT crossing north to at least SE Schiller Street

or

th

Set up clear out phase for SE 17 Avenue northbound traffic.

Coordinating light rail operations with traffic movement on SE
McLoughlin Boulevard.

Lengthen westbound right turn lane on SE McLoughlin
Boulevard to 500 feet.

Add second southbound left turn lane for approximately 250
feet.

Move light rail crossover north to at least SE Schiller Street.

Coordinate light rail operations with north-south vehicle
phases.

Lengthen southbound left turn lane to approximately 600
feet.

Add separate northbound right turn lane

Add a westbound left turn lane (warranted under No-Build
Alternative)

Coordinate cycle length at 150 seconds with SE McLoughlin
Boulevard

Proposed Mitigation

Notes: LOS = Level of service based on average intersection delay; V/C = Volume to capacity ratio.

The Tillamook Alignment would require the same mitigations for all of the same intersections as the LPA Alignment.

Tillamook Branch (2003 LPA with Tillamook)

The LPA to Park Alignment would require the same mitigations for all of the same intersections as the LPA Alignment.

LPA to Park

th





Queuing

17 Ave/McLoughlin Blvd

th

SE 17 Avenue/SE Holgate Blvd

LPA

Alternative/Intersection

Access

Reason to
Mitigate

Warrants

No blockage
of OR 99E

SB 400ft

V/C 1.1

LOS D

NB
Queue =
n/a

V/C 1.05
SB
Queue
>500 ft

LOS D

No
Build

LOS C

V/C 1.02

LOS F

Proposed
Project
(UnMitigated)

V/C 1.02

LOS E

Proposed
Project
(Mitigated)

NB Queue = 225 ft

NB Space = 350 ft

crossing relocation)

(with LRT

SB Queue = 250 ft

Operations

Table 4.2-18
SE Powell Boulevard to SE Tacoma Street Summary of 2030 Impacts and Proposed Motor Vehicle Mitigation by Alternative
Criteria to Meet

Subarea C – SE Tacoma Street to Highway 224

Under the No-Build Alternative the intersection of Johnson Creek Boulevard and SE 32nd Avenue
does not meet jurisdictional performance standards. Traffic volumes along SE McLoughlin
Boulevard are projected to continue increasing. Additional projected traffic growth from 2020 (prior
South Corridor forecast year) to 2030 would use most of the intersection capacity along this corridor
and in some locations the demand is projected to exceed capacity. Table 4.2-19 summarizes potential
impacts of the Light Rail Alternative.
Table 4.2-19
SE Tacoma Street to Highway 224 Potential Motor Vehicle Impacts by Transit Alignment

2003 LPA w/Tillamook

Alt. Bridge Crossing

LPA to Park

Intersection is over capacity due to the motor vehicle trips
associated with the Milwaukie Park and Ride
2003 LPA: No additional impacts beyond needs in NoBuild





SE Johnson Creek Blvd/SE 32nd
Avenue

Potential Impact



SE McLoughlin Boulevard/SE Milport
Road



Intersection/Location



2003 LPA

Alternative

LPA to Park and Tillamook Alignments: Intersection has
additional delay due to the motor vehicle trips associated
with the Tacoma Park and Ride
 Indicates alternative with project related impact.

SE Johnson Creek Boulevard/SE 32nd Avenue

The intersection of SE Johnson Creek Boulevard/SE 32nd Avenue currently meets signal warrants today,
and will continue to meet P.M. peak hour signal warrants in the future even without the proposed
project. A signal alone in the future No-Build Alternative would not allow for adequate jurisdictional
operations and additional capacity would be necessary to reduce potential delay.
The addition of project-related traffic with the 2003 LPA creates additional delay at the intersection, but
does not create an impact assuming similar types of improvements are in place for the No-Build
Alternative to allow for adequate operations. Because the signal is currently warranted, the project
should only be responsible for a proportionate share of the cost of mitigating the intersection under the
2003 LPA Alternative. The addition of park and ride related trips associated with the LPA to Park and
Tillamook alignment options (larger 1,000 space park and ride) increases delay at this intersection
beyond 10 seconds of delay (over the No-Build Alternative with potential improvements) and triggers
the need for the project to provide mitigation. The City of Portland and the City of Milwaukie may
develop other mitigation strategies for this intersection and Johnson Creek Boulevard to address
performance standards under the No-Build conditions.
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In addition to testing the 1,000 space park and ride alternatives associated with the LPA to Park and
Tillamook alignment options, sensitivity testing was done for this intersection to explore the potential
impacts associated with a Tacoma Park and Ride of up to 1,250 spaces. This sensitivity analysis
indicated that slightly higher delay and queuing would be associated with the larger park and ride, but
that similar mitigation that was developed for the LPA to Park and Tillamook alignment options would
allow for similar operations with the larger park and ride.
In the 2003 LPA, the project would contribute approximately seven percent of the motor vehicle traffic
at this intersection. In the LPA to Park and Tillamook alignment options, the project would contribute
about 12 percent of the motor vehicle traffic at the intersection.
SE McLoughlin Boulevard/SE Milport Road

The 2003 LPA and LPA to Park alignments propose a 600 space park and ride at the Milwaukie Station.
This size of park and ride would generate enough P.M. peak hour trips where the intersection of SE
McLoughlin Boulevard/SE Milport Road would be over capacity and not meet jurisdictional standards.
Without adjusting any signal timing, the intersection would be able to accommodate a park and ride of
approximately 410 spaces before creating an impact. If signal timing were to be adjusted to allow for
some additional side street timing (utilized from the main street movement), a park and ride of
approximately 500 spaces could be accommodated. Changing signal timing would require a signal
progression analysis to determine if there were any impacts to the mainline operations and would need
to be approved by ODOT.
The rerouting of SE Main Street would also cause out of direction travel (approximately 2,600 feet) for
drivers traveling from the eastern sector of the Milwaukie North Industrial Area to the intersection of SE
McLoughlin Boulevard/SE Milport Road. The out of direction travel along the new SE Main Street
alignment could increase travel time by approximately 70 seconds. Additional delay could also result
from the light rail crossing on the realigned SE Main Street. This delay could be up to 50 seconds due to
LRT gate closures.
Other Potential Impacts

Increased delay could also affect motor vehicle and freight operations at the intersection of SE
McLoughlin Boulevard/SE Milport Road. The delay for the side street movements could increase as a
result of the additional vehicles from the Milwaukie Park and Ride in the 2003 LPA and LPA to Park
alignment options. However, the redesign of Main Street so that it connects directly to McLoughlin
Boulevard (not the current connection via Milport Road east of McLoughlin Boulevard) would provide
for additional queuing space for all northbound vehicles on Main Street approaching the signal at
McLoughlin Boulevard.
The Tillamook Branch Line alignment option would not require any gated crossings in this area and
would not affect motor vehicle and freight operations.
The 2003 LPA and LPA to Park alignments would involve the closure of SE Moore Street at SE
McLoughlin Boulevard. This closure better conforms to ODOT spacing standards. This closure could
cause vehicles currently using SE Moore Street to access SE McLoughlin Boulevard to incur out of
direction travel (approximately 800 feet) as a result of rerouting to SE Ochoco Street. The total
additional travel time associated with out of direction travel could be up to 70 seconds during the P.M.
peak.
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Potential Mitigation

Based on the previously outlined impacts to motor vehicle operations, Table 4.2-20 summarizes the
potential mitigation strategies to minimize the impacts associated with the Light Rail Alternative and
allow for operations similar to the No-Build Alternative.
SE McLoughlin Boulevard/SE Milport Road

Potential mitigation at this intersection includes permitted left turn phasing from SE Milport Road to
minimize impacts to available timing on SE McLoughlin Boulevard. Implementing protected left turns
would require additional time that may need to be allocated from SE McLoughlin Boulevard. This type
of phasing and timing would need to be coordinated with ODOT through the FEIS process.
Subarea D – Highway 224 to SE Park Avenue

Under the No-Build Alternative, five intersections do not meet jurisdictional performance standards,
and one other intersection shows the potential for queuing.
Volumes along SE McLoughlin Boulevard are projected to increase under the No-Build Alternative,
using much of the intersection capacity along this corridor and creating new demand-to-capacity
constraints. This affects intersections of SE McLoughlin Boulevard/SE Harrison Street, McLoughlin
Boulevard/SE Sparrow Street, SE McLoughlin Boulevard/SE Washington Street, and
SE McLoughlin Boulevard/SE Park Avenue. In addition to locations along SE McLoughlin
Boulevard, the intersection of SE Harrison Street/SE 21st Avenue also has delay constraints under
the No-Build alternative.
Table 4.2-21 summarizes potential impacts beyond the operations found in the No-Build Alternative
by transit alignment.
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Operations

Signalize Intersection.

Tacoma Park and Ride south access

Consolidate business accesses south of Park and
Ride with access road

Add westbound right turn pocket of 100 feet.



nd




or
Construct a grade separation option at SE Ochoco
Street including connecting ramps to SE
McLoughlin Boulevard (more detail on grade
separation options can be found in the Milwaukie
TSP in the Freight Access Alternative section)
or
Tillamook Alignment

SE Johnson Creek Blvd/SE 32 Ave


or
Modify Signal Timing (add green time to minor
street)

Add SB Through Lane

Reduce size of park and ride lot to 500 spaces and
modify signal timing (add green time to minor
street) and modify westbound approach geometry
to dual westbound left turns and a shared
through/right.

Develop smart recovery strategy for traffic signal to
reduce side street delay impacts without impacts to
SE McLoughlin Boulevard.




Or

Reduce size of park and ride lot to 410 spaces and
modify westbound approach geometry to dual
westbound left turns and a shared through/right.

Potential Mitigation











Queuing

SE McLoughlin Blvd/SE Ochoco St

SE McLoughlin Blvd/SE Milport Rd

LPA

Alternative/Intersection

Access

Reason to Mitigate

Warrants

990 ft

LOS D

V/C 1.10

V/C 1.10

n/a

LOS F

V/C 1.01

V/C 0.95

No Build

n/a

LOS F

V/C 1.01

V/C 1.20

Proposed
Project
(UnMitigated)

Operations

Table 4.2-20
SE Tacoma Street to Highway 224 Summary of 2030 Impacts and Proposed Motor Vehicle Mitigation by Alternative
Criteria to Meet

990 ft access
spacing

LOS D

V/C 1.02

V/C 0.95

V/C n/a

V/C 0.96

V/C 1.0

V/C 1.0

Proposed
Project
(Mitigated)







Warrants

Queuing

Operations

Consolidate access points into a single access
point 300 or more feet from the existing driveway to
the north

Close the Milwaukie Park and Ride north access
and consolidate it with the access on Hanna
Harvester Road

or

Align the Bus Layover access across from the
Milwaukie Park and Ride access to create a four
legged intersection

Potential Mitigation

300 ft

300 ft

n/a

n/a

No Build

n/a

n/a

Proposed
Project
(UnMitigated)

Operations

Add northbound right turn pocket of 100 feet.
Signalize Intersection.







Add westbound right turn pocket of 100 feet.



LOS D

LOS F

LOS F

LOS D

300 ft access
spacing

300 ft access
spacing

Proposed
Project
(Mitigated)

Signalize Intersection.
No mitigation required.

Add northbound right turn pocket of 100 feet.







Add westbound right turn pocket of 100 feet.



Notes: LOS = Level of service based on average intersection delay; V/C = Volume to capacity ratio.

SE McLoughlin/SE Milport

SE 32 Avenue/SE Johnson Creek
Boulevard

nd

V/C 1.10

LOS D

V/C 0.95

LOS F

V/C 0.95

LOS F

V/C 0.95

LOS D

The intersections of SE McLoughlin Boulevard/SE Milport Road and SE 32 Avenue/SE Johnson Creek Boulevard would require different mitigation from the LPA alternative mitigation.

nd

The Tillamook Alignment would require the same mitigations for all of the same intersections as the LPA Alignment, with the exception of the following intersections:

Tillamook Branch (2003 LPA with Tillamook)

SE 32 Avenue/SE Johnson Creek
Boulevard

nd

The LPA to Park Alignment would require the same mitigations for all of the same intersections as the LPA Alignment, with the exception of the following intersections:

LPA to Park

Milwaukie Station Mitigation Parking for
lost on-street parking spaces

Milwaukie Park and Ride north
access/Bus Layover access

Alternative/Intersection

Access

Reason to Mitigate
Criteria to Meet

Table 4.2-21
PSU to SE Powell Boulevard Potential Motor Vehicle Mitigation Locations by Transit Alignment

2003 LPA w/Tillamook


LPA to Park


Alt. Bridge Crossing




SE McLoughlin Blvd/SE Washington
Street

Intersection is over capacity due to additional park and ride
related trips.





Delay at intersection increases due to additional park and
ride related trips from Milwaukie Park and Ride.


Egress (left turns) from the park and ride is blocked due to
queuing along SE Washington Street












Lake Road Park and Ride access on





SE Harrison Street/SE Main Street

Intersection is over capacity due to additional park and ride
related trips.
Intersection is over capacity due to heavy southbound
volumes, some of which are associated with park and rides
to the north.

SE McLoughlin Blvd/SE Sparrow Street

SE McLoughlin Blvd/SE Park Avenue

Potential Impact



Intersection/Location



2003 LPA

Alternative

At-grade intersection option is over capacity due to LRT
operations, and has queuing in the southbound direction
that spills back to SE Washington Street.

SE Washington Street
SE McLoughlin Blvd/SE 22nd Ave

 Indicates alternative with project related impact.

The following intersections have more complex operations due to park and ride locations:
SE Harrison Street/LRT Crossing

The LRT crossing at Harrison Street could back up vehicles that block the driveway of the Spring
Creek apartments on the southeast corner of the SE Harrison Street rail crossing when the crossing
gates are down. The Spring Creek apartments have alternative access on SE Monroe Street.
SE Harrison Street/SE Main Street

Additional trips along SE Main Street associated with the Milwaukie park and ride create additional
delay for eastbound and westbound movements at the intersection (in addition to northbound and
southbound movements). It is this delay in the eastbound/westbound direction that creates the impact
at the intersection.
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SE McLoughlin Boulevard/SE Washington Street

Westbound queuing at this intersection would be present under the No-Build Alternative and would
continue to present an ingress/egress blockage for the Lake Road Park and Ride access under the
2003 LPA and Tillamook Branch Line alignment options. The 2003 LPA and the other options all
impact the intersection.
Additional capacity at this intersection is needed and/or the potential to reallocate signal timing
through different phasing or shifting of green time from the mainline (SE McLoughlin Boulevard) to
the side street (SE Washington Street). In order to reallocate green time from the mainline roadway a
signal progression analysis would be needed that shows the mainline operations would not be
impacted. This signal progression analysis would need to be reviewed and approved by ODOT.
Lake Road Park and Ride

Proposed access points for the Lake Road Park and Ride on SE Washington Street are blocked from
left turn egress due to queuing on SE Washington Street. Relocation of the park and ride access to
SE Main Street would allow for egress from the park and ride. Access on SE Washington Street
could remain as a right-in/right-out driveway to minimize inbound out of direction travel from SE
McLoughlin Street. Rather than two access points on SE Washington Street, right-in/right-out access
could be consolidated to one driveway and use an existing access point that is approximately midblock.
SE McLoughlin Boulevard/SE 22nd Avenue

The Tillamook Branch Line alignment includes a design option that includes an at-grade rail
crossing at the intersection of SE McLoughlin Boulevard/SE 22nd Avenue. This intersection design
option would degrade the intersection operations beyond those in the No-Build Alternative and
create an impact that would need to be mitigated.
The at-grade rail crossing at this intersection would require the closure of the entire intersection for
passing light rail trains, except for the southbound right turn movement. Because the taper for the
southbound right turn pocket starts less than 200 feet from the gate and the usable portion is less than
100 feet from the gate, it would take four or five southbound through vehicles to block this turn
pocket when the gate is down during rail crossings. The delay caused by the light rail crossing would
cause the demand to capacity ratio for this intersection to exceed jurisdictional standards.
Potential delay could result from disruptions to traffic flow during gate closures at the proposed atgrade LRT crossing design option on SE McLoughlin Boulevard. These closures could add more
than 120 seconds of approach delay to the delay that would occur under the 2030 No-Build
Alternative. The adjacent signalized intersection of SE McLoughlin Boulevard/SE River Road
would need to be coordinated including a clear out phase to ensure that southbound vehicles do not
queue onto the light rail tracks. Additional capacity would be needed at this intersection in the
southbound direction to allow for adequate intersection operations. This would include widening the
southbound approach to three lanes to provide needed capacity to service the southbound demand for
vehicles due to reduced green time because of light rail crossings. A widening of this nature would
impact the existing heavy rail overpass abutment located on the west side of SE McLoughlin
Boulevard.
A grade separated alignment would allow for this intersection to operate within jurisdictional
standards and would have similar effects as the No-Build Alternative.
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Other Potential Impacts

Proposed at-grade LRT crossings associated with all transit alignments would create additional delay
on eastbound/westbound travel along SE Harrison Street, SE Monroe Street, and SE Washington
Street.
The Tillamook alignment has an at-grade LRT crossing on SE McLoughlin Boulevard at
approximately SE 22nd Avenue. This at-grade crossing would create additional delay for vehicles
and queuing along SE McLoughlin Boulevard.
Potential Mitigation

Based on the previously outlined impacts to motor vehicle operations, Table 4.2-22 summarizes the
potential mitigation strategies to minimize the impacts associated with the Light Rail Alternative and
allow for operations similar to the No-Build Alternative.
4.2.3.6 Freight Impacts and Potential Mitigation

The alignments and design options have the potential to affect freight operations within the corridor.
The following section summarizes potential impacts and mitigation related to freight operations within
each subarea of the Portland-Milwaukie project. Similar to motor vehicle operations, freight operations
would be impacted due to LRT gate closures, roadway realignments creating out of direction travel,
and/or potential roadway closures creating out of direction travel. These impacts have been identified in
the motor vehicle section.
Freight Activity

Freight activity is generally low through study area intersections on the west side of the river. Local
delivery access may be affected along SW Lincoln Street where the center-running LRT would restrict
access to right-in/right-out movements only and increase the potential for out of direction travel.
On the east side of the Willamette River, the area is a Freight District with SE 11th Avenue and 12th
Avenue classified as major truck streets by the City of Portland. All streets within a freight district are
intended to allow truck movements. The LPA alignment would not affect freight route alignments,
although some intersections would be reconstructed.
McCoy Millworks is located on the south side of SE Caruthers Street; all of the freight access and
loading occurs on the south side of SE Caruthers Street. The driveway and full access would be retained;
however, there may be some restrictions to movements due to the proximity to the LRT crossing.
Apple Foods located on the south side of SE Caruthers Street utilizes private property on the north side
of SE Caruthers Street. Loading movements may be affected by the project.
Freight operations could be potentially affected from driveway access changes. Along SE 17th Avenue,
most of the driveways and unsignalized intersections would be modified to right-in/right-out access due
to the center-running light rail alignment. Because of the change in access several businesses with
driveways on SE 17th Avenue might be affected, and some out of direction travel could result.
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SE McLoughlin Boulevard/SE Sparrow
Street



SE McLoughlin Blvd/SE Park Ave

Queuing






Access

Add westbound left turn lane

Add eastbound left turn lane

Add eastbound right turn lane

or

Add westbound shared through/right turn lane

or

Signalize intersection

Relocate east full access driveway on SE Washington
Street to existing access driveway mid-block and modify to
right-in/right-out access

Relocate west full access driveway from SE Washington
Street to SE Main Street at approximately SE Adams Street

Make intersection right-in right-out

Remove and relocate west leg of intersection (currently
City of Milwaukie is pursuing this)

Second westbound left turn lane

Proposed Mitigation

V/C 0.99

LOS D

300 ft

V/C 0.99

V/C 1.10

V/C 1.00

LOS E

n/a

V/C 1.53

V/C 1.10

No Build

V/C 1.06

LOS F

n/a

V/C 2.12

V/C 1.21

Proposed
Project (UnMitigated)

SE McLoughlin Boulevard/SE Sparrow Street (current design indicates closure, however intersection could operate within jurisdictional standard as right-in/right-out, but would create
some out of direction travel for inbound/outbound left turn movements).

x

The intersection of SE McLoughlin Boulevard/SE Park Avenue would require additional mitigation beyond the LPA alternative mitigation.

SE McLoughlin Boulevard/SE Washington Street (no mitigation necessary)

x

V/C 1.00

LOS C

n/a

V/C 0.11

V/C 1.05

Proposed Project
(Mitigated)

Operations

The LPA to Park Alignment would require the same mitigations for all of the same intersections as the LPA Alignment, with the exception of the following intersections:

LPA to Park



SE Harrison Street/SE Main Street

Lake Road Park and Ride



Operations

SE McLoughlin Boulevard/SE
Washington Street

LPA

Alternative/Intersection

Warrants

Reason to Mitigate

Table 4.2-22
Highway 224 to SE Park Avenue Summary of 2030 Impacts and Proposed Motor Vehicle Mitigation by Alternative
Criteria to Meet



SE McLoughlin Blvd/SE Park Ave

Access

Queuing

Implement Traffic Demand Management strategies

Add southbound right turn lane

Add westbound left turn lane

Add eastbound left turn lane

Proposed Mitigation

V/C 0.99

V/C 1.00

No Build

V/C 1.09

Proposed
Project (UnMitigated)


Add eastbound left turn lane

Implement Traffic Demand Management strategies

Add southbound right turn lane

Add westbound left turn lane

V/C 0.99





No mitigation necessary

Coordinate signal timing with SE McLoughlin Boulevard/SE
River Road to allow for northbound clear out phase

Eastbound approach geometry to have left turn pocket and
shared left/right turn lane

Signalize intersection

Realignment of SE 22 Avenue to a 90-degree intersection

nd

Separate southbound right turn pocket

Add southbound through lane

Notes: LOS = Level of service based on average intersection delay; V/C = Volume to capacity ratio.

Grade separated crossing

At-grade crossing

V/C 0.13
Queue 1,275
ft
Queue
1,250 ft
Queue
1,375 ft

Queue 1,450
ft

V/C 1.17

V/C 0.10

Queue
1,250 ft

V/C 0.10

V/C 1.06

V/C 1.10

Queue
1,375 ft

V/C 1.10

The LRT crossing options at SE McLoughlin Boulevard are independent from the alignment options and could be implemented as such.

LRT Crossing at SE McLoughlin Boulevard

SE McLoughlin Blvd/SE Park Ave

V/C 1.00

Queue 1,275 ft

V/C 0.13

Queue 375 ft

V/C 0.86

V/C 0.99

SE McLoughlin Boulevard/SE Sparrow Street (current design indicates closure, however intersection could operate within jurisdictional standard as right-in/right-out, but would create
some out of direction travel for inbound/outbound left turn movements).

x

The intersection of SE McLoughlin Boulevard/SE Park Avenue would require additional mitigation beyond the LPA alternative mitigation.

SE McLoughlin Boulevard/SE Washington Street (no mitigation necessary)

x

V/C 0.99

Proposed Project
(Mitigated)

Operations

The Tillamook Alignment would require the same mitigations for all of the same intersections as the LPA Alignment, with the exception of the following intersections:

Tillamook Branch (2003 LPA with Tillamook)

Operations

Alternative/Intersection

Warrants

Reason to Mitigate
Criteria to Meet

Potential impact to freight operations could result from disruptions during gate closures at LRT crossing
points. These gate closures would occur at SE Ochoco Street and SE Main Street with the 2003 LPA and
2003 LPA to Park alignment options. At the gated crossing on the realigned SE Main Street, an
approach delay would be about 50 seconds for the southbound direction, and the expected queue would
be approximately five vehicles during an LRT occurrence.
The impact of the SE Moores Street closure in the 2003 LPA and LPA to Park options is lessened by
allowing access that better meets ODOT standards to SE McLoughlin Boulevard at the intersection of
SE McLoughlin Boulevard/SE Ochoco Street. The realignment of SE Main Street also limits the effect
on freight operations by creating an increased queuing area (approximately 400 feet) on the east side of
the intersection of SE McLoughlin Boulevard/SE Main Street. This improves access to the signal on SE
McLoughlin Boulevard compared to the existing short stacking and stop signs that have the potential to
create queuing and access problems.
Railroad Facility

Local freight access and circulation within downtown Milwaukie could be affected by gate closures
at SE Harrison Street (a minor local freight route). During the P.M. peak hour, the maximum queue
length on SE Harrison Street that could be expected is 23 vehicles, and the average delay could be
approximately 18 seconds for the peak vehicle direction during the P.M. peak hour.
As previously mentioned, the FRA will have jurisdiction over any at-grade LRT/Freight rail crossing
and shared LRT/Freight rail roadway crossings, as well as approval authority over proposed
supplemental safety measures. The project would coordinate with the FRA, and ODOT Rail
Division regarding light rail operations, including crossings, along the corridor.
All build alternatives include closure or an at-grade LRT crossing of the Darigold freight rail spur.
The Darigold Spur, if abandoned, would eliminate the potential rail service to two parcels south of
SE Caruthers Street. One of the property owners has indicated that rail service is not required and the
other parcel is inactive. Rail service has not been observed on the spur since July 2007.
LRT crossing the OPRR at-grade and Darigold Spur at-grade could cause delays to freight trains
using these spur lines. Prior to abandonment, freight use of the Darigold Spur was a single operation
in early morning. This may be able to be scheduled during LRT non-revenue hours that typically
occur between 1-4 A.M. OPRR currently accesses its yard once or twice per day, typically in the
morning. Total time for OPRR to cross LRT is estimated to be approximately five minutes for an
average train. Designs and operation planning for the at-grade crossing would seek to minimize
delay to OPRR and to light rail.
The Tillamook Branch alignment option, between SE Tacoma Street and Highway 224, is assumed
to require the shortening of the Unisource Spur. This would reduce the rail car storage in the area
and eliminate potential rail service to the southernmost building within the adjacent industrial park.
Shared LRT/Freight road crossings would require maintenance coordination to address regular
maintenance and well as to respond to malfunctioning equipment. As some equipment may be
shared, and some not shared, procedures and agreements will need to be put in place to minimize
response time with this more complex arrangement.
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Proximity of LRT and freight tracks means general alignment maintenance will have to be
coordinated as well. In addition, maintenance activities from each will need to be adapted and
performed so that materials, equipment, and personnel do not unnecessarily interfere with the
operation of the adjacent facility.
Potential Mitigation

It is not expected that any additional mitigation beyond that already assumed under the motor
vehicle analysis would need to occur to address freight impacts. It is expected that the motor vehicle
mitigation would allow for adequate freight operations. Either the LPA to Park or Tillamook Branch
Line alignment options with the light rail overcrossing of SE McLoughlin Boulevard would mitigate
the at-grade rail crossing option.
4.2.3.7 Navigation Impacts

Through a survey implemented in fall 2007, commercial and recreational users were asked to
characterize their use of the Willamette River and clearance needs at the proposed transit bridge
location. Table 4.2-23 outlines the route, frequency, and vertical clearance requirements for selected
operators on the Willamette River in the project area.
Table 4.2-23
Reported Navigational Uses in the Lower Willamette River
Operator

Willamette Route
and Frequency

Origins/Destinations

Vessel Height “Standard Vertical Clearance
Requirements

Ross Island Sand and
Gravel

Daily tugboat trips

Ross Island – Columbia River

32 ft and 65 ft

1-2 annual trips for
dredging

Various

79 ft
Can be adjusted to utilize a 75 ft bridge
clearance (not a vessel height)

Zidell Marine Corp

4-6 annual trips

Downstream of Ross Island

50 ft for standard barge;
75 ft for crane barge (potentially adjustable)

Larson’s Marine Services

4 monthly trips for
tugboat; crane barge
frequency not
reported

Routes between Lake
Oswego and Newberg

Tugboats and boathouse below 40 ft, Noted
that some crane barges require 75 ft

Shaver Transportation

2-3 annual trips

Routes between RM 8 and
RM 14

Five tugs 50-55 ft

Combined Forestry &
Marine Services Inc

2-10 monthly trips

Routes upriver from
Columbia to Newberg

Up to 65 ft (LCI 713, a historic naval vessel),
crane barges up to 60 ft

Portland Spirit

10 daily trips

Between confluence with
Columbia River and
Wilsonville, generally
upstream of Steel Bridge

Fleet ranges from 22 – 58 ft

Lady Washington and
Hawaiian Chieftain

Rose festival route
(began in 2005)

Between Portland seawall
and Sellwood

75 ft and 87 ft, respectively

Promise Charters

10 annual

Varies between Oregon City
and Astoria

68 ft.

Recreational sailboats

Varies

Varies

Varies; survey respondent reported 65 ft

In order to understand bridge vertical clearance requirements (“bridge clearance”), both vessel
height and river level must be considered. Vessel heights are referred to as “Standard Vertical
Clearance” in surveys, which can be confusing as it refers to the height of the vessel from the

May 2008

Portland-Milwaukie Light Rail Project SDEIS

4-49

waterline. The actual space needed for a vessel to pass under a bridge is actually obtained by adding
the river level at the time of passage to the vessel height or “Standard Vertical Clearance.” River
levels vary daily, seasonally, and over longer time periods depending on annual climate events like
snowfall, and longer term climactic cycles like “El Nino,” drought cycles, and potentially long-term
climate change. For reference, daily maximum river level data from approximately 1998-2007 shows
that ordinary high water, a defined river level of 14.78 feet, was reached or exceeded 13 days in this
9.9-year period and the arithmetic river level average of the 3,614 days analyzed was 6.6 feet.
Many vessels and in the case of tugs, towed, or pushed cargos (barges, crane barges, dredge rigs,
etc.) can reduce their clearance by lowering booms, antennas or other equipment. In some cases this
height is reported as a “Minimum Clearance.” Configuring a vessel to operate with minimum
clearance can require a range of time and effort depending on the vessel and amount of modification
needed, and the overall endpoints and purpose of the trip it is making.
Based on the data for existing users and river levels, while there are a limited number of infrequent
users that may require higher clearances, several large industrial users as well as smaller commercial
users are important contributors to the local economy whose shipping and manufacturing operations
could be affected by a bridge with a bridge clearance of 65 feet and much less so with a bridge
clearance of 72 feet. While some shipments could be sent via ground or rail instead of via water, the
costs and logistics of doing so have not been evaluated. Zidell’s delivery of barges is unlikely to
have an alternative to river transport. These deliveries are mostly constrained by the clearance
requirements of the barge crane, rather than the barge products themselves. The river users survey
provides more detailed information on navigational issues at the river crossing.
4.3 SHORT-TERM IMPACTS (CONSTRUCTION)
Light rail construction would result in temporary short-term impacts to local and regional
transportation operations. These impacts could potentially include temporary lane closures,
temporary signals, detours, and disruption of traffic during peak and/or non-peak times. Potential
outcomes of these impacts could result in the temporary intrusion into local neighborhoods due to
congestion and/or detours, disruption of access by motorized and non-motorized modes to local
businesses, and the temporary loss of on-street parking. Construction impacts along the corridor fall
into three primary categories: station areas, corridors/streets, and intersections.
4.3.1 Station Area Impacts
Construction impacts related to station areas are spot/location specific and would occur where new
park and ride stations and/or transit stations are being proposed. Impacts associated with park and
ride lot construction (surface or garage) would potentially include (but is not limited to) temporary
impacts such as increased freight within the surrounding area, detours, lane closures, and/or loss of
on-street parking. Transit station construction impacts are similar to park and ride lot impacts;
however, there could be fewer impacts with the transit station construction due to less freight activity
for construction. Most of these construction impacts would be temporary and would be related to the
construction of the station areas.
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4.3.2 Corridor/Street Impacts
The construction impacts for these areas are defined as a length of roadway that would be affected
due to construction of a transit alternative beyond a single location, such as an intersection. Transit
alternatives that affect a corridor could have construction impacts such as temporary detours, lane
closures, intrusion into local neighborhoods due to congestion, and loss of on-street parking. Most of
these impacts would be temporary with the exception of the loss of some on-street parking in certain
locations. Please refer to the parking impacts discussion in Section 4.1.6 to see which areas would be
affected by loss of on-street parking.
4.3.3 Intersection Area Impacts
The implementation of transit alternatives has some adverse operational effects as specific
intersections within segments. The operations at these intersections may require mitigation at
intersections, which could be additional lanes and/or new signals. The construction of these
mitigation measures would create short-term temporary construction impacts at individual
intersections. These temporary construction impacts would generally be related to lane closures,
temporary signals, and/or detours. These impacts would be temporary during the implementation of
the mitigation measures at intersections.
4.3.4 Potential Mitigation
Several mitigation measures could be explored to help minimize construction impacts within the
study areas/transit alignments. The mitigation strategies range from the provision of temporary
facilities to replace affected facilities to limiting work areas and working hours. The following is a
list of some potential construction mitigation measures, and will be refined as the project advances.
x

During construction, affected transit stops would be temporarily relocated to the nearest possible
location on the same transit route without interfering with the construction process.

x

During construction, temporary sidewalks and/or pathways would be provided to replace any
sidewalks and/or trails adjacent to the project that are affected by construction.

x

To minimize the amount of truck excavation trips to/from the site, efforts should be made to
recycle as much of the excavated earth from the project sites as possible.

x

Construction truck trips could be monitored on a regular basis so that they minimize impacts to
normal traffic operations.

x

A public outreach program would be developed to inform local residents and businesses of
potential delays and impacts to the local street network due to temporary construction.

x

To help minimize on-street parking impacts, temporary parking should be identified to mitigate
the temporary loss of on-street parking due to construction.

x

Staging areas should be identified along the alignment within the subareas to help minimize the
impact of materials and/or equipment intruding into surrounding residential/commercial areas.
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5. FINANCIAL ANALYSIS AND EVALUATION OF ALTERNATIVES
This chapter presents the financial analysis and
evaluation of the alternatives and alignment options for
the Portland-Milwaukie Light Rail Project. Section 5.1,
Financial Analysis, provides information to assess the
fiscal feasibility of construction and operations. Section
5.2, Evaluation of Alternatives and Alignment Options,
synthesizes key findings of the other chapters of this
SDEIS to address measures of the effectiveness of each
alternative and alignment option in meeting the PortlandMilwaukie Light Rail Project’s objectives, presents
equity considerations, and assesses the major tradeoffs
between the alternatives and alignment options.

CHAPTER CONTENTS
5.1 Financial Analysis......................................... 5-1
5.1.1 Costs ..................................................... 5-2
5.1.2 Currently Available Resources............... 5-6
5.1.3 Existing Revenue Shortfalls ................... 5-9
5.1.4 Opportunities for Additional Revenues 5-11
5.1.5 Conclusions ......................................... 5-13
5.2 Evaluation of Alternatives and Alignment
Options...................................................... 5-15
5.2.1 Effectiveness in Meeting Corridor
Objectives..................................................... 5-15
5.2.2 Significant Design Considerations ....... 5-36
5.2.3 Significant Tradeoffs Between the
Alternatives and Options............................... 5-38

5.1 FINANCIAL ANALYSIS
This section presents the analysis of financing scenarios for the Portland-Milwaukie Light Rail
Project alternatives and alignment options. The analysis is conducted in two parts, a Project Capital
Funding Analysis and a System Funding Analysis, to clearly differentiate between one-time project
capital cost requirements and ongoing system fiscal costs.
Project Capital Funding Analysis

The Project Capital Funding Analysis focuses on whether there are adequate capital resources to
construct the light rail and, if not, the options that will be considered during preliminary engineering
(the next phase of project development) for resolving the capital shortfall. Capital costs are only
those costs associated with constructing the light rail.
The Project Capital Funding Analysis is based on the following key elements:
x Construction Schedule. For all alternatives, alignment options and river crossing options,
estimates of capital costs in year-of-expenditure (YOE) dollars are based on a schedule under
which civil construction and vehicle acquisition is assumed to occur between 2011 and 2015, with
the initiation of revenue service assumed for September 2015.
x Construction Cost Inflation. All construction costs are projected to inflate at 5 percent per year
between 2007 (the date of the capital cost estimate in current year dollars) and September 2015,
when project construction would be complete and revenue operations would begin.
System Funding Analysis

The System Funding Analysis focuses on whether there are adequate resources to operate and
maintain the entire transit system, including operations of the Portland-Milwaukie Light Rail Project,
over the 23-year planning period and, if not, the options to be considered during preliminary
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engineering for resolving the system revenue shortfall. System costs include all transit operating and
maintenance costs and all transit capital expenditures through fiscal year (FY) 2030 except for
Portland-Milwaukie Light Rail Project capital costs. The System Funding Analysis is based on the
following key elements:
x Annual Transit Service Increase. Beginning in FY 2011 and every year thereafter, bus service
(measured by revenue hours) is assumed to increase at 0.5 percent per year to meet peak-period
demand and regional growth needs; five new buses are assumed to be purchased to support the
annual service increases. In addition, the baseline transit network incorporates the start-up and
continuing operations of the I-205/Mall LRT Project (currently under construction), the
Wilsonville to Beaverton Commuter Rail line (currently under construction), and the extension of
high capacity transit into Vancouver, Washington (currently in project development).
Furthermore, existing rail operations would be expanded on an on-going basis in response to
increasing demand. The Portland-Milwaukie Light Rail Project alternatives and options would
also include the specific rail and bus service increases associated with the alternative or option.
x Operations Cost Inflation. Wages and benefit costs for FY 2008 reflect those used in the budget
for that year. For the period FY 2009 through FY 2030, it is assumed that agency personnel costs
would inflate as follows: (1) union wages would increase at 3 percent per year and management
salaries at 5 percent per year, (2) health benefits costs would increase 12 percent per year through
FY 2016 and 10 percent per year thereafter; (3) energy prices would increase at 7 percent per
year; and (4) materials and services would increase 3 percent per year.
x System Capital Cost Inflation. Transit capital costs other than for the Portland-Milwaukie Light
Rail Project are assumed to inflate at 3 percent per year.
x Tax Revenue Increases. The key assumptions underlying forecasts of payroll tax revenues, selfemployment tax revenues, and state in lieu of tax revenues are documented in Section 5.1.2.2.
x Fares. Fares are assumed to increase by 3 percent annually throughout the forecast period.
5.1.1 Costs
This section examines both Project Capital Costs and Systems Costs for each of the alternatives and
river crossing options. Costs are shown in 2007 dollars and YOE dollars. YOE dollars were
calculated by inflating 2007 dollar costs by the appropriate inflation index for that cost component.
5.1.1.1 Portland-Milwaukie Light Rail Project Costs

This section addresses the capital costs and the operations and maintenance (O&M) costs of the
Portland-Milwaukie Light Rail Project.
Portland-Milwaukie Light Rail Project Capital Costs

Table 5.1-1 shows the capital costs for the light rail alternative and alignment options. The capital
costs include all facility and system improvements, right-of-way costs, and vehicle purchases
required by each project alternative in excess of the already-committed capital costs associated with
the No-Build Alternative.
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Table 5.1-1
Capital Costs of Portland-Milwaukie Light Rail Project Alignment Options
in Millions of 2007 and Year-of-Expenditure Dollars
Alignment Option:

2003 LPA

Bridge Type Concept:

2003 LPA Park

2003 LPA
w/Tillamook

Cable

Cable

Cable

Concrete

Right-of-Way/Real Estate

$115.5

$115.5

$124.4

$111.0

Civil, Track, Signals, Electrification, and
Communications

$357.9

$311.9

$427.3

$423.7

$64.0

$64.0

$92.0

$84.0

Light Rail Vehicles (16-23)*
Operations and Maintenance Facility
Engineering and Administration
Contingency

$19.6

$19.6

$19.6

$19.6

$168.0

$168.0

$168.0

$168.0

$93.2

$81.7

$111.2

$110.6

Sub-Total in 2007 Dollars

$818.1

$760.7

$942.5

$916.9

Escalation to Year-of-Expenditure (YOE)

$291.9

$271.4

$336.3

$327.2

Finance Expenses
Total in Year-of-Expenditure Dollars

$145.0

$145.0

$145.0

$145.0

$1,255.1

$1,177.1

$1,423.8

$1,389.1

Note: Numbers may not add due to rounding.
Source: TriMet 2008
* More vehicles are needed for the longer alignments (to Park)

As shown in Table 5.1-1, the 2003 LPA is estimated to cost $1.255 billion in YOE dollars (including
finance costs), assuming a cable-stayed bridge type is selected. The 2003 LPA to Park alignment
option is estimated to cost $1.423 billion in YOE dollars, which is $168 million more than the 2003
LPA alternative primarily due to its longer length and 1,125 additional park and ride spaces. The
Tillamook Branch Line alignment option is estimated to cost $34.7 million less than the 2003 LPA
to Park alignment option because it incorporates fewer stations and park and ride spaces.
All capital costs estimates shown in Table 5.1-1 incorporate the river crossing associated with the
2003 LPA, which generally extends from SW River Parkway to OMSI. This SDEIS considers four
river crossing options as well as the 2003 LPA river crossing. Table 5.1-2 shows the estimated
capital costs, in YOE dollars, of the 2003 LPA incorporating these various river crossing options.
Costs for each of these options are shown for two bridge type concepts: concrete segmental and
cable-stayed.
Table 5.1-2
Capital Costs of River Crossing Options* by Bridge Type Concept
in Millions of Year-of-Expenditure Dollars
2003 LPA

MeadeSherman

Cable - Total Cost

$1,255.1

Concrete - Total Cost

$1,177.1
$78.0

River Crossing Alignment Option:

PorterCaruthers

MeadeCaruthers

PorterSherman

$1,277.6

$1,285.5

$1,284.5

$1,285.7

$1,222.8

$1,228.9

$1,228.0

$1,227.8

$54.8

$56.6

$56.5

$57.9

Bridge Type Concept

Added Cost of Cable vs. Concrete
Note: Numbers may not add due to rounding.
Source: TriMet 2008
* All options assume a terminus at Lake Avenue.
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As shown in Table 5.1-2, with a cable-stayed bridge, the estimated costs (in YOE dollars) of the four
southerly Willamette River Crossing Options are $22.5 to $30.6 million more than the 2003 LPA. If a
concrete segmental bridge is chosen, the estimated costs of the four southerly river crossing options fall
within a range of $45.7 to $51.8 million more than the 2003 LPA.
Table 5.1-2 also shows the added cost for the cable-stayed over the concrete segmental bridge type.
Depending on the river crossing option, the cable-stayed bridge adds $54.8 to $78.0 million to the
project capital cost compared to a concrete segmental bridge.
While the cost estimates shown for the river crossing options in Table 5.1-2 assume the 2003 LPA as
the underlying alternative, the river crossing options can also be incorporated into the 2003 LPA to
Park and Tillamook Branch Line alignment options, which result in a range of capital costs for these
options similar to the range shown for the 2003 LPA.
Portland-Milwaukie Light Rail Project Operating & Maintenance Costs

Table 5.1-3 shows year 2030 transit O&M costs in 2007 dollars for each alternative and alignment
option. These O&M costs include the cost of operating and maintaining the light rail line, where
applicable, and the buses in the Portland-Milwaukie Corridor.
Table 5.1-3
2030 Corridor Operations and Maintenance Cost by Alternative and Alignment Option
in Millions of 2007 Dollars
2003 LPA
Bus Crossing Option:

2003 LPA Park

2003 LPA
w/Tillamook

No-Build

No Bus

Bus

Bus

Bus

1

Corridor Bus O&M Cost

$32.38

$32.31

$32.31

$32.31

$32.31

Corridor LRT O&M Cost2

$00.00

$5.70

$5.59

$6.84

$6.62

Total Corridor O&M Cost

$32.38

$38.01

$37.90

$39.16

$38.93

Difference from No Build

N/A

$5.63

$5.52

$6.77

$6.55

Source: TriMet and Metro, 2008
1

2

Corridor Bus O&M Costs do not include the O&M costs of southeast Portland buses using the new river crossing; these O&M costs show in the
systemwide totals.
Corridor LRT O&M cost only includes costs for Portland-Milwaukie LRT.

Two options are shown in Table 5.1-3 for the 2003 LPA, one of which has the applicable bus lines
relocated to operate over the new bridge with light rail (Bus option) and one which leaves the bus
lines operating along their standard routes rather than on the new bridge (No Bus option). As shown,
the year 2030 O&M costs for the 2003 LPA are $5.52 to $5.63 million (2007 dollars) higher than the
No-Build Alternative due to the increased service levels of the 2003 LPA. Corridor buses would be
replaced by light rail. Allowing buses to operate on the new bridge would not affect the 2030
Corridor O&M costs.
Table 5.1-4 shows 2030 Corridor O&M costs for the four southerly river crossing options. As
shown, the river crossing options add between $40,000 and $110,000 per year (2007 dollars) to the
Total Corridor O&M Cost compared to the 2003 LPA due to their longer alignments and longer
running times.
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Table 5.1-4
2030 Corridor Operations and Maintenance Cost by River Alignment Crossing Option
in Millions of 2007 Dollars
River Crossing Option:

Meade-Sherman

Porter-Caruthers

Porter-Sherman

Meade-Caruthers

1

$32.31

$32.31

$32.31

$32.31

2

$5.70

$5.67

$5.69

$5.65

Total Corridor O&M Cost

$38.01

$37.98

$38.00

$37.96

Difference from No-Build

$5.62

$5.60

$5.62

$5.58

Corridor Bus O&M Cost

Corridor LRT O&M Cost

Source: TriMet and Metro, 2008
1

2

Corridor Bus O&M Costs do not include the O&M costs of southeast Portland buses using the new river crossing; these O&M costs show in the
systemwide totals.
Corridor LRT O&M cost only includes costs for Portland-Milwaukie LRT.

5.1.1.2 System Costs

System costs include all capital and O&M expenditures by TriMet over the 23-year planning period,
except the capital costs for building the Portland-Milwaukie Light Rail Project. Total system cost is
the aggregate of system operating costs and system capital costs. System operating costs is the
annual operations and maintenance of the TriMet system including Portland-Milwaukie Light Rail
Project. This includes the cost of operating and maintaining the existing transit and demandresponsive system, customary increases in transit service required to maintain headways and
capacity, expanded demand-responsive service, and expanded bus service. Table 5.1-5 shows the
cumulative system operating costs for each alternative and alignment option covering the period
between FY 2007 and FY 2030.
Table 5.1-5
Summary of Transit System Costs by Alternative and Alignment Option Cumulative Total from 2007
through 2030 in Millions of Year-of-Expenditure Dollars
No-Build
System Operating Costs*

2003 LPA

LPA to Park

2003 LPA
w/Tillamook

$18,346.2

$18,502.4

$18,536.8

$18,530.3

System Capital Costs

$1,539.6

$1,539.6

$1,539.6

$1,539.6

Total System Costs*

$19,885.8

$20,042.0

$20,076.4

$20,069.9

Source: TriMet, February 2008
* Includes savings from buses outside of the corridor that could use the new bridge.

Table 5.1-5 also shows the cumulative system capital costs of the alternatives over the 23-year
planning period in YOE dollars. System capital costs include all currently-committed capital projects
except the Portland-Milwaukie Light Rail Project, a regular schedule of vehicle replacement
purchases, and the purchase of additional vehicles required by customary service increases. As
shown in Table 5.1-5, the cumulative system capital cost of the alternatives and alignment options
are the same because there would be no need to upgrade any improvements associated with a
Portland-Milwaukie Light Rail Project prior to 2030. Consequently, all the alternatives would
require the same replacement and capital improvement program.
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The total system cost of an alternative is the sum of system capital costs and system operating costs.
Table 5.1-5 shows that the total system cost for the No-Build Alternative in YOE dollars (covering
the period FY 2007 through FY 2030) would be about $156 to $190 million less than the total
system cost for the 2003 LPA and alignment options.
5.1.2 Currently Available Resources
Two categories of available revenue resources are examined within this section, revenue resources
for Portland-Milwaukie Light Rail Project capital costs and revenue resources for its transit system
costs.
5.1.2.1 Currently Available Project Capital Revenues

There is currently $338 million available to pay Portland-Milwaukie Light Rail Project capital costs.
This consists of:
x $250 million in State Lottery Bond Proceeds. In June 2007 the Oregon Legislature passed
House Bill (HB) 5036 which authorized $250 million in lottery bonds for the Portland-Milwaukie
Light Rail Project. Under the bill, lottery bonds must be issued no later than June 30, 2009, and
proceeds must be deposited in an account dedicated to the project. These funds, including interest
earnings, must be provided to TriMet for the project, or a phase of the project, when TriMet has
established a finance plan to complete the project or phase. TriMet and the Oregon Department of
Transportation (ODOT) have executed an intergovernmental agreement that sets forth the detailed
terms and conditions for conveying the funds.
x $88 million in Lottery Revenues Used to Pay Construction-Period Finance Costs on State
Lottery Bonds and Interest Earnings on Lottery Bond Proceeds. During the construction
period, the state is required to pay finance costs associated with the lottery bonds, including
issuance, administrative, and interest costs. Under FTA policy such costs, net of any interest
earnings on the bond proceeds, constitute project costs (and are included in the capital cost
estimates shown in Tables 5.1-1 and 5.1-2). The revenues used to pay such costs constitute
project revenues. The estimated total of construction-period finance costs associated with the
lottery bonds is $76.6 million, net of interest earnings on the bond proceeds. The state will
provide lottery revenues to pay this cost. In addition, it is estimated that there will be $11.4
million in interest earnings on the lottery bond proceeds that will be applied to project costs.
5.1.2.2 Available Transit System Revenues

Available transit system revenues are derived from a variety of sources. The major sources of
available transit system revenue and the key assumptions used to forecast these revenues follow.
Payroll Tax Revenues

TriMet currently levies a 0.6618 percent tax ($6.618 per $1,000) on the gross payrolls of private
businesses and municipalities within its district. TriMet has an adopted an ordinance that increases
the payroll tax rate by one-hundredth of one percent per year, reaching a final tax rate of 0.7218
percent in FY 2014.
The payroll tax is dedicated to TriMet and is its largest source of operating revenue, accounting for
52 percent ($187.5 million) of its operating revenues in FY 2007. The payroll tax has been a
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growing revenue source and, since its inception, there have been only two fiscal years (1983 and
2002) during which payroll tax receipts declined.
Including the revenue increases resulting from the annual tax rate increases, payroll tax revenues are
projected to increase 6.6 percent in FY 2008, 7.1 percent in FY 2009, and 9.1 percent in FY 2010,
based on short-term forecasts commissioned by TriMet, and between FY 2010 and FY 2015, at an
average annual rate of 7.3 to 7.8 percent. After FY 2015, when the annual tax rate increases are fully
phased in, payroll tax revenues are forecast to grow at 6.2 percent per year.
Self-Employment Tax Revenues

TriMet also levies a 0.6618 percent tax on the gross profits earned by self-employed individuals. The
self-employment tax rate is scheduled to increase at the same rate as the payroll tax. Over the period
of FY 1990 to FY 2007, self-employment tax revenues grew by 5.5 percent annually but in FY 2007
self-employment tax revenues jumped to 21.3 percent.
Self-employment tax revenues are projected to increase by 13.7 percent in FY 2008, 10.4 percent in
FY 2009, and 8.3 percent in FY 2010, based on short-term forecasts commissioned by TriMet, and at
6.6 to 7.1 percent per year between FY 2010 and FY 2015. After FY 2015, when the annual tax rate
increases are fully phased in, self-employment tax proceeds are estimated to grow at 5.5 percent per
year.
State In-Lieu Revenues

State of Oregon government offices located within TriMet’s district boundaries are not subject to
payroll tax. Instead, state government offices make in-lieu tax payments to TriMet based on 0.6218
percent of their gross payrolls. From FY 1983 (when the program was instituted) through FY 1995,
state in-lieu proceeds increased by 8.24 percent per year. However, these receipts decreased in the
next two fiscal years due to the conversion of Oregon Health and Science University (OHSU) from a
state agency to a private employer paying the payroll tax. Since the conversion of OHSU, state inlieu proceeds have grown on average 5 percent per year.
Based on short-term projections commissioned by TriMet, state in-lieu revenues are projected to
increase 7.2 percent in FY 2008, 13.7 percent in FY 2009, and 15.4 percent in FY 2010. After FY
2010, state in-lieu proceeds are projected to increase 5 percent per year, the average annual rate of
growth since the conversion of OHSU.
Grants and Capital Reimbursement

Section 5307 Urbanized Area Formula Funds and Fixed Guideway Modernization Funds (“Mod
Funds”) are TriMet’s primary federal formula grant funds. For 5307 Funds, the forecast assumes that
TriMet’s annual apportionment will grow through FY 2009 in proportion to the amounts authorized
in SAFETEA-LU, the national transportation authorization act, and at 3 percent per year thereafter.
TriMet’s share of Mod Funds is based, in part, on the number of light rail and streetcar vehicle miles
operated within its district for at least for seven years. Thus, TriMet’s share of Mod Funds will
increase through FY 2012 as the Airport LRT Extension, Portland Streetcar, and Interstate MAX
complete their seventh year of operations. After FY 2012, Mod Funds are projected to grow at 4
percent annually.
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In addition, the amounts of STP funds currently approved by JPACT and Metro for TriMet’s
preventive maintenance program are assumed to continue throughout the forecast period. The
forecast also assumes the continuation of the regional allocation of the federal Congestion
Management Air Quality funds for the Travel Demand Management Program, the continued
allocation of other small federal and state grant programs, and certain one-time-only funds.
Passenger Revenues

Passenger fares (from LIFT, MAX, commuter rail, demand-responsive, and bus services) are
TriMet’s second largest revenue source and in FY 2007, contributed $75.9 million or 21 percent of
operating revenue. In 1990, TriMet implemented a policy of biennial fare increases and the revenue
forecast is based on a continuation of this policy. TriMet also increases fares to fund special service
needs. From FY 2005 through FY 2006, fares were increased three times to offset the rising cost of
diesel fuel. These fare increases have not resulted in a loss of ridership. The revenue forecasts in this
analysis are based on a 3 percent per year increase in fares.
Table 5.1-6 shows, based on the assumptions described above, that existing available transit system
revenue sources are projected to provide between $20.249 and $20.298 billion (YOE dollars)
between FY 2007 and FY 2030, depending on the alternative or alignment option. The difference
among alternative and alignment options reflects differences in passenger revenues and interest
earnings.
Table 5.1-6
Summary of Available Transit System Revenues by Alternative and Alignment Option Cumulative
Total from 2007 through 2030 in Millions of Year-of-Expenditure Dollars
No Build

2003 LPA

LPA to Park

2003 LPA
w/Tillamook

4,235.2

4,296.4

4,313.6

4,309.2

1

System Operating Revenues
Passenger Revenue
Other Operating Revenue

922.9

922.9

922.9

922.9

10,850.3

10,850.3

10,850.3

10,850.3

Self Employed Tax

606.9

606.9

606.9

606.9

State In-Lieu

122.2

122.2

122.2

122.2

Employer/Municipal Payroll Tax

Grants/Capital Reimbursement

1,657.9

1,657.9

1,657.9

1,657.9

Interest

197.1

171.5

167.3

167.8

ATP-Cigarette Tax, Agency

116.9

116.9

116.9

116.9

18,709.3

18,745.0

18,758.1

18,754.1

82.5

82.5

82.5

82.5

Sub-Total Operating Revenue
System Capital Revenues
Grants: State or Federal
Bond Proceeds

942.8

942.8

942.8

942.8

General Fund

514.2

514.2

514.2

514.2

1,539.6

1,539.6

1,539.6

1,539.6

20,248.8

20,284.6

20,297.7

20,293.7

Sub-Total Capital Revenue
Total System Revenues
Source: TriMet, January 2008
1

The revenues shown for the 2003 LPA assume the Bus option.
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5.1.3 Existing Revenue Shortfalls
This section discusses the additional Project and System revenues needed to make each alternative
and alignment option fiscally feasible. An alternative or alignment option is fiscally feasible if:
x Project capital revenues are sufficient to meet the capital cost of the alternative or alignment
option, and
x Ongoing revenues are sufficient to meet on-going total system costs, including the operations of
the Portland-Milwaukie Light Rail Project, plus maintain an ongoing beginning-year cash and
cash equivalent or beginning cash reserve of at least 20 percent of annual system operating costs
5.1.3.1 Existing Project Capital Revenue Shortfalls

Table 5.1-7 summarizes the capital funding shortfalls (currently available capital revenues minus
capital costs) for each alternative and alignment option in YOE dollars. High and low reflects the
range in costs of different river crossing options and bridge type concepts and are based on cost
differentials from Table 5.1-2. As shown in Table 5.1-7, project capital shortfalls would occur with
all the alternatives and alignment options, ranging from $839.1 million for the 2003 LPA to $1.116
billion for the 2003 LPA to Park. Opportunities for eliminating these shortfalls are discussed in
Section 5.1.4.
Table 5.1-7
Summary of Capital Revenue Shortfalls by Alternative and Alignment Option in
Millions of Year-of-Expenditure Dollars
Alignment Option:
Cost Range (1):
Capital Cost in Year of Expenditure Dollars

2003 LPA

2003 LPA Park

2003 LPA
w/Tillamook

Low

High

Low

High

Low

High

1,177.1

1,285.7

1,345.8

1,454.4

1,311.1

1,419.7

Available Revenues

338.0

338.0

338.0

338.0

338.0

338.0

Capital Revenue Shortfall

839.1

947.7

1,007.8

1,116.4

973.1

1,081.7

1

The cost range results from employing different river crossing options and bridge type concepts; generally "low" employs the 2003 LPA river crossing
option and the concrete segmental bridge type concept, and "high" employs the Porter-Sherman river crossing option and cable-stayed bridge type
concept.

5.1.3.2 Existing System Revenue Shortfalls

System costs and revenues were projected for each year of the 23-year planning period, based on the
assumptions described in previous sections. Identical analyses were prepared for all alternatives,
alignment options, and river crossing options.
Table 5.1-8 shows the Beginning Cash results expressed in YOE dollars and in percent of annual
operations. This table presumes no new transit operating funds beyond the currently authorized
incremental payroll tax increases through the year 2014. As mentioned previously, the fiscal
condition of transit system operations is considered adequate if the Beginning Cash is maintained at
20 percent of annual operations costs each year.
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Table 5.1-8
Total Systems Financial Feasibility Analysis by Alternatives and Alignment Options
in Millions of Year-of-Expenditure Dollars
No-Build

2003 LPA

No Bus
Fiscal
Year

No Bus

2003 LPA Park

2003 LPA w/Tillamook

Bus

Bus

Bus

Percent
Cash in
Percent
Percent
Percent
Cash in
Percent
Cash in
Cash in
Cash in
Millions of Operating Millions of Operating Millions of Operating Millions of Operating Millions of Operating
1
2
1
2
1
2
1
2
1
2
Expense
Dollars
Expense
Expense
Expense
Dollars
Expense
Dollars
Dollars
Dollars

FY2007

87.9

25

87.9

25

87.9

25

87.9

25

87.9

25

FY2008

89.9

23

89.9

23

89.9

23

89.9

23

89.9

23

FY2009

95.3

23

95.3

23

95.3

23

95.3

23

95.3

23

FY2010

88.0

20

88.0

20

88.0

20

88.0

20

88.0

20

FY2011

86.5

19

86.5

19

86.5

19

86.5

19

86.5

19

FY2012

89.4

18

89.4

18

89.4

18

89.4

18

89.4

18

FY2013

91.9

18

91.9

18

91.9

18

91.9

18

91.9

18

FY2014

107.0

20

107.0

20

107.0

20

107.0

20

107.0

20

FY2015

128.4

22

128.4

22

128.4

22

128.4

22

128.4

22

FY2016

150.2

25

150.2

25

150.2

25

150.2

25

150.2

25

FY2017

172.7

27

168.1

26

168.7

26

168.0

26

168.1

26

FY2018

196.1

29

186.4

27

187.6

27

186.1

27

186.3

27

FY2019

222.5

31

206.5

28

208.3

28

206.0

28

206.3

28

FY2020

240.8

31

217.9

28

220.5

28

217.3

28

217.6

28

FY2021

262.2

32

231.8

28

235.1

29

230.9

28

231.4

28

FY2022

284.5

33

246.0

28

250.2

29

244.9

28

245.4

28

FY2023

303.9

33

256.6

28

261.6

28

255.1

28

255.8

28

FY2024

326.8

34

270.0

28

275.9

28

268.1

27

269.0

27

FY2025

348.8

34

281.5

27

288.5

28

279.2

27

280.2

27

FY2026

369.6

34

291.1

26

299.2

27

288.2

26

289.5

26

FY2027

388.8

34

301.1

26

308.8

26

296.1

25

297.6

25

FY2028

406.0

33

308.3

25

316.5

25

301.9

24

303.6

24

FY2029

421.0

32

312.3

24

321.9

24

305.2

23

307.2

23

FY2030

433.5

31

312.5

22

324.2

23

305.3

22

307.5

22

Source: TriMet, February 2008
1
2

Beginning cash and cash equivalents
Percent of systemwide annual operations and maintenance costs.

As shown in Table 5.1-8, with existing system revenues the Beginning Cash for all alternatives and
alignment options dip slightly below the 20 percent goal in FY 2011 through FY 2013, which are prior
to the commencement of operations of the Portland-Milwaukie Light Rail Project. However, new
system revenues are not required for any of the alternatives or alignment options because the
Beginning Cash deficit in these years is small, the duration of the deficit is small, and the deficit is
eliminated prior to implementing the Portland-Milwaukie Light Rail Project.
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5.1.4 Opportunities for Additional Revenues
This section discusses opportunities for additional revenue that TriMet may seek to eliminate revenue
shortfalls.
5.1.4.1 Project Capital Revenue Options

All the alternatives and alignment options require additional capital revenues to cover the shortfalls
shown in Table 5.1-7. Potential sources to eliminate these revenue shortfalls include:
Section 5309 New Start Funds

FTA Section 5309 New Start funds are discretionary federal grants available for new fixedguideway transit systems and extensions to existing fixed-guideway systems that meet certain
requirements. Congress establishes the year-to-year availability and amount of New Start funds in
each federal transportation authorization act. The FTA disburses funds for a Full Funding Grant
Agreement (FFGA), establishing the maximum funding available to the project and the terms and
conditions of receiving the funds.
FTA also administers a rating system established by federal law to determine eligibility of the
project for a New Start grant. Among other factors, a project’s overall rating is chiefly affected by its
cost-effectiveness and financial plan ratings. For the Portland-Milwaukie Light Rail Project, these
ratings will occur in future stages of project development. The feasibility of obtaining a New Start
grant will not be settled until the rating is complete and FTA determines the rating to be sufficient.
The amount of funds available to the Portland-Milwaukie Light Rail Project depends on many
factors beyond the project itself, including the overall amount authorized and appropriated by
Congress and competing projects nationwide. While federal statutes allow up to 80 percent of
project costs to be paid by New Start funds, the FTA financial rating system prioritizes projects that
propose a New Start share of 60 percent or less of project costs, and FTA encourages a maximum
New Start share of 50 percent of project costs. Thus, Table 5.1-9 illustrates the potential amounts of
Section 5309 New Start funds that may be requested, based on both a 50 and 60 percent federal New
Start share of fixed-guideway costs.
As shown in Table 5.1-9, $588.6 to $642.9 million of Section 5309 New Start funds may be sought
for the 2003 LPA alternative assuming a 50 percent New Starts share, depending on the river
crossing option and bridge type concept selected. A 60 percent New Starts share would require an
additional $117.7 to $128.6 million in New Start funds. The 2003 LPA to Park alignment option
would require $84.4 to $101.2 million more New Starts funds than the 2003 LPA, depending on
whether a 50 or 60 percent share is sought The Tillamook Branch Line alignment option would
require $67.0 to $80.4 million more New Starts funds than the 2003 LPA alternative, again
depending on whether a 50 or 60 percent share is sought.
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Table 5.1-9
Range of Potential Section 5309 New Start Funds by Alternative and Alignment Option
in Millions of Year-of-Expenditure Dollars
Alternative:
1

Cost Range :

2003 LPA

2003 LPA Park

2003 LPA w/Tillamook

Low

High

Low

High

Low

High

$1,177.1

$1,285.7

$1,345.8

$1,454.4

$1,311.1

$1,419.7

50% New Start Share

$588.6

$642.9

$672.9

$727.2

$655.6

$709.9

60% New Start Share

$706.3

$771.4

$807.5

$872.6

$786.7

$851.8

Capital Cost-Year of Expenditure
Dollars

1

Range results from employing different river crossing options and bridge type concepts; generally "low" employs the 2003 LPA river crossing option and the
concrete segmental bridge type concept, and "high" employs Porter-Sherman river crossing option and cable-stayed bridge.

Regional and Local Funds

Tables 5.1-10 and 5.1-11 show regional and local funds that must be secured for each alternative and
alignment option, assuming a 50 and 60 percent New Start share. Potential sources of regional and
local revenues include the City of Portland, the City of Milwaukie, Clackamas County, Metro’s MTIP,
OHSU, and TriMet. The potential funding shares from these sources will be determined during
preliminary engineering. To the extent these funds are provided through borrowings, the revenues used
to pay construction-period finance costs would constitute local matching revenues, similar to lottery
funds used to pay debt service on the lottery bond, as discussed earlier.
For those alternatives exhibiting a larger funding gap than can be met with existing resources from
regional and local governments, a general obligation bond may be considered. If proposed, such a
bond would require the approval of the voters within the TriMet district.
Table 5.1-10
Preliminary Project Capital Funding Scenarios Assuming 50 Percent New Start Share 1
in Millions of Year-of-Expenditure Dollars
Alternative:
2

Cost Range :
Capital Cost in Year of
Expenditure Dollars

2003 LPA

2003 LPA Park

2003 LPA w/Tillamook

Low

High

Low

High

Low

High

$1,177.1

$1,285.7

$1,345.8

$1,454.4

$1,311.1

$1,419.7

Revenues
U

Section 5309 New Start
Funds

$588.6

$642.9

$672.9

$727.2

$655.6

$709.9

A

State Lottery Bond Proceeds

$250.0

$250.0

$250.0

$250.0

$250.0

$250.0

A

Local Funds for ConstructionPeriod Finance Costs

$88.0

$88.0

$88.0

$88.0

$88.0

$88.0

U

Regional and Local Funds

$250.6

$304.9

$334.9

$389.2

$317.6

$371.9

$1,177.1

$1,285.7

$1,345.8

$1,454.4

$1,311.1

$1,419.7

Total Revenues
1

2

The funding plan shown is conceptual and subject to refinement during preliminary engineering. "U" means funds are currently unavailable; "A" means
funds are currently available.
Cost range results from employing different river crossing options and bridge type concepts; generally "low" employs the 2003 LPA river crossing option
and the concrete segmental bridge type concept, and "high" employs Porter-Sherman river crossing option and cable-stayed bridge.
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Table 5.1-11
Preliminary Project Capital Funding Scenarios Assuming 60% New Start Share1
in Millions of Year-of-Expenditure Dollars
Alternative:
2

Cost Range :
Capital Cost in Year of Expenditure
Dollars

2003 LPA

2003 LPA Park

2003 LPA w/Tillamook

Low

High

Low

High

Low

High

$1,177.1

$1,285.7

$1,345.8

$1,454.4

$1,311.1

$1,419.7

Revenues
U

Section 5309 New Start
Funds

$706.3

$771.4

$807.5

$872.6

$786.7

$851.8

A

State Lottery Bond Proceeds

$250.0

$250.0

$250.0

$250.0

$250.0

$250.0

A

Local Funds for ConstructionPeriod Finance Costs

$88.0

$88.0

$88.0

$88.0

$88.0

$88.0

U

Other Regional and Local
Funds

$132.8

$176.3

$200.3

$243.8

$186.4

$229.9

$1,177.1

$1,285.7

$1,345.8

$1,454.4

$1,311.1

$1,419.7

Total Revenues
1

2

The funding plan shown is conceptual and subject to refinement during preliminary engineering. "U" means funds are currently unavailable; "A" means
funds are currently available.
Cost range results from employing different river crossing options and bridge type concepts; generally "low" employs the 2003 LPA river crossing option
and the concrete segmental bridge type concept, and "high" employs Porter-Sherman river crossing option

5.1.4.2 System Revenue Options

As shown in Table 5.1-8 and discussed in Section 5.1.3.2, TriMet will have sufficient system
revenues to operate the Portland-Milwaukie Light Rail Project and maintain adequate Beginning
Cash. Thus, no additional system revenues are required for the project.
5.1.5 Conclusions
A 23-year cash-flow analysis was prepared for each alternative, in which transit revenues (by source
expenditures, transit expenditures, and line item) were projected by year using key elements of the
fiscal analysis described in previous sections. The following paragraphs summarize the analysis.
5.1.5.1 Project Capital Funding Conclusions

The funding plans shown in Tables 5.1-10 and 5.1-11 are preliminary concepts and are shown for
illustrative purposes. Low and high reflects the range in costs of different river crossing options and
bridge type concepts. Specific funding amounts and sources for the other Regional and Local Funds
category would be examined in detail during preliminary engineering. A financial plan would be
proposed in the Portland-Milwaukie Light Rail Project Final Environmental Impact Statement
(FEIS). Table 5.1-10 is based on a 50 percent New Start share of project capital costs and Table
5.1-11 is based on a 60 percent New Start share.
Based on a 50 percent share from New Start funds, the 2003 LPA would require $250.6 to $304.9
million of Regional and Local Funds, depending on the choice of river crossing option and bridge
type concept.
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Based on a 60 percent share of Section 5309 New Start funds, the 2003 LPA would require $132.8 to
$176.3 million of Regional and Local Funds, depending on the river crossing option and bridge type
concept. The 2003 LPA to Park requires about $68 million more of Regional and Local Funds than
the 2003 LPA for the equivalent river crossing option and bridge type concept. The Tillamook
Branch Line alignment requires about $54 million more of Regional and Local Funds than the 2003
LPA for the equivalent river crossing option and bridge type concept.
Compared to a 50 percent share, a 60 percent share reduces the amount of Regional and Local Funds
needed for the Portland-Milwaukie Light Rail Project by $128-$145 million, depending on the
choices of alternative, alignment, river crossing option, and bridge type concept.
Even with a Full Funding Grant Agreement, a project must have New Start funds appropriated to it by
Congress on an annual basis to actually receive such funds. The appropriation is subject to budget
limits, the demand for appropriations from other projects, and other congressional dynamics. The
amount of New Start funds appropriated to a project in a given year may be less than the PortlandMilwaukie Light Rail Project requires that year.
In years when fewer New Start funds are appropriated for the project than are needed by the project, the
finance plan must use interim borrowing to maintain its optimum construction schedule. Interimborrowed funds would be repaid with later appropriated New Start funds, but the Portland-Milwaukie
Light Rail Project would incur interest costs during that interim. The cost estimates shown in Tables
5.1-1 and 5.1-2 include the finance costs associated with the interim-borrowing program.
5.1.5.2 System Fiscal Feasibility Conclusions

As explained in Section 5.1.3.2, the transit system cash flow analyses of all the alternatives and
alignment options found that there were sufficient Beginning Cash amounts to meet transit system
needs without any additional system revenues.
5.1.5.3 Implementation of the Finance Plan

Implementation of the funding plan would depend on successfully obtaining:
x A decision for a locally preferred alternative
x Agreement among the regional and local funding partners as to each entities share of regional and
local funds
x Formal commitments of capital funding from the regional and local funding partners, including, if
part of the final funding plan, voter approval of any general obligation bonds incorporated in the
funding plan
x A sufficient New Start rating to be eligible for New Start funding
x FTA and Congressional authority to proceed to construction
x A Full Funding Grant Agreement between TriMet and FTA that provides Section 5309 New Start
funds in the amount required by the finance plan
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5.2 EVALUATION OF ALTERNATIVES AND ALIGNMENT OPTIONS
This section presents an evaluation of effectiveness, equity, and major trade-offs of the alternatives
and alignment options under consideration for the Portland Milwaukie Light Rail Project.
5.2.1 Effectiveness in Meeting Corridor Objectives
Based on the Purpose and Need, seven objectives were established during the South Corridor Project
DEIS and remain the objectives of the Portland-Milwaukie Light Rail Project. Table 5.2-1 outlines
the criteria and measures that are associated with each objective and used to assess and compare the
effectiveness of the alternatives and design options under study in the Portland-Milwaukie Light Rail
Project.
Effectiveness is a measure of an alternative’s ability to meet the adopted project objectives. The
effectiveness evaluation methodology identifies two or more criteria for each objective and one or
more measures for each criterion. Most of the measures summarized in this section are based on
analyses in documented Chapter 2, Definition of Alternatives; Chapter 3, Environmental Analysis;
and Chapter 4, Transportation Analysis. See these chapters for more detail and, for the most
comprehensive information, the results reports prepared for each area of study.
Table 5.2-1
Objectives, Criteria, and Measures of Effectiveness
Objective/Criteria

Measure

Provide High Quality Transit Service
Access to and from the light rail
network

Change in households and employment with access to light rail station (2030)

Transferability

Ease of transfers

Travel times

Ability to provide park and ride access
In-vehicle travel times between major origins and destinations in the corridor
Total travel times between major origins and destinations in the corridor

Reliability

Miles of light rail right-of-way
Passenger miles on light rail right of way
Percent of total corridor passenger miles on light rail right of way

Ridership

Total systemwide average weekday transit ridership (2030)
Total systemwide average weekday light rail ridership (2030)
Transit mode share between the corridor and downtown Portland (2030)

Ensure Effective Transit System Operations
Operating effectiveness

Operational safety considerations
Operating considerations

Maximize the Ability of the Transit Network to Accommodate Future Growth in Travel Demand
Future Expansion Capability
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Objective/Criteria

Measure

Minimize Traffic Congestion and Traffic Infiltration through Neighborhoods
Highway System Use

P.M. vehicle volumes on parallel highways
Vehicle miles traveled
Vehicle hours traveled
Vehicle hours of delay

Traffic Infiltration into
Neighborhoods

P.M. peak volumes on local parallel streets

Promote Desired Land Use Patterns and Development
Support of Activity Centers

Ability to provide high-quality transit connections between the Central City, Regional
Centers, and Town Centers
Ability to be physically and functionally integrated into activity centers
Ability of transit stations and access points to be pedestrian accessible and visible

Support of Land Use Policies

Compatibility with state and regional land use plans and policies

Access to Labor Force and
Employment

Ability to provide residential areas with good access to jobs
Change in short-term and long-term employment

Provide for a Fiscally Stable and Financially Efficient Transit System
Other Cost-Effectiveness
Measures

Cost per Boarding Ride

Financial Feasibility

Capital costs
Operating and maintenance costs

Maximize the Efficiency and Environmental Sensitivity of the Engineering Design of the Proposed Project
Displacements

Number of residential units, businesses and public facilities displaced

Noise and Vibration

Number of receptors exposed to significant noise impacts without and with identified
mitigation
Number of structures exposed to significant vibration impacts without and with
identified mitigation

Air Quality

Reduction in CO emissions and support for Air Quality Plans

Ecosystems, Wetlands and Parks Acres of impacted wetlands
Cubic feet of fill in the 100-year floodplain
Number of and acres of parks used
Historic and Cultural Resources

Number of historic resources adversely impacted
Number of archaeologically sensitive areas potentially affected

Significant Design Considerations Major engineering considerations

5.2.1.1 Provide High Quality Transit Service

The effectiveness of providing high-quality transit service is evaluated on the basis of the following
five criteria:
x Access to and from the light rail transit network
x Transferability
x Travel times
x Reliability
x Transit ridership
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Change in Households and Employment with Access to Light Rail Stations

This criterion measures the ability of the transit system to provide direct access to transit service for
residential and employment sites (within one-half mile of a light rail station) and to accommodate
future growth within the region’s adopted urban growth boundary (UGB) as envisioned by state,
regional, and local land use plans. Under Metro’s 2040 Growth Concept, many fixed-guideway
stations would receive more intense and more broadly ranging mix of uses. Table 5.2-2 compares the
number of households and jobs in the Portland-Milwaukie Corridor for 2005 and 2030 within onehalf mile of proposed light rail transit stations for each alternative and option.
Because no light rail has been constructed in the Portland-Milwaukie Corridor (outside of downtown
Portland), all households and jobs illustrated in Table 5.2-2 would have no walking access to fixedguideway stations in the No-Build Alternative.
There is strong projected growth between 2005 and 2030 within one-half mile of the proposed light
rail station areas. Under the Light Rail Alternative, between 2005 and 2030 households are expected
to grow by between 6,340 and 8,610 and jobs by between 25,550 and 27,570.
Porter-Sherman, among the five river crossing options, would provide the highest number of
households and jobs within one-half mile of a station. The 2003 LPA to Park Avenue, among
terminus options, would provide the highest number of households and jobs within one-half mile of
a station.
Table 5.2-2
Households and Employment within One-Half Mile of Stations, 2005 and 2030
NoBuild

2003
LPA

Willamette River Crossing Options
MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPAPark

2003 LPA
with
Tillamook

Households Within One-Half Mile
2005
Households

0

13,180

13,600

13,540

13,700

13,610

14,720

14,270

2030
Households

0

19,520

21,720

21,460

22,310

21,930

21,100

20,600

Employment Within One-Half Mile
2005
Employment

0

59,120

60,810

60,240

61,280

60,610

59,710

58,290

2030
Employment

0

84,670

87,970

87,080

88,850

87,770

85,610

83,930

Park and Ride Access

The supply of park and ride lot spaces is an important consideration in the Portland-Milwaukie
Corridor because:
x There would be a strong demand for park and ride access to transit in the corridor in 2030.
x There are, and would continue to be, limited opportunities for economical and efficient new park
and ride lots along major transit routes in the corridor.
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x It is generally best to intercept park and ride trips close to their point of origin, thereby reducing
vehicle miles traveled (VMT), which means that park and ride lots are usually sited at least five
miles away from the Portland Central City, further limiting their availability.
The No-Build Alternative would include a 330-space park and ride at the Milwaukie Transit Center,
which would be served by buses. As shown in the Light Rail Alternative would result in 1,475 to
2,600 additional park and ride spaces compared to the No-Build. The 2003 LPA to Park would
provide the greatest number of park and ride spaces.
Transferability

The transferability criterion is a qualitative assessment of how the alternatives and design options
facilitate the movement of a passenger from line to another. Transfers are an important consideration
in evaluating alternative transit networks for two reasons.
x Well-timed and reliable transfer opportunities at well-designed transfer facilities can generally
improve overall transit access and reduce overall transit travel times.
x A trip that includes a transfer generally takes longer than a trip that does not, which can be
considered a deterrent to transit use.
The difference between the No-Build and the Light Rail Alternatives are:
x

The No-Build Alternative would result in no change in access or time for passengers to transfer
from one transit vehicle to another.

x

The Light Rail Alternative would provide direct access to the Portland Streetcar at PSU and to
bus lines operating in the south end of downtown Portland. In SE Portland, at the Clinton, Rhine,
Holgate and Bybee Stations, passengers could transfer between light rail and bus lines. In
downtown Milwaukie, station options would be designed to provide convenient transfers
between light rail and buses serving downtown.

The difference between the light rail options is:
x

In the South Waterfront area, the 2003 LPA would provide a station with convenient transfer to
the Portland Streetcar at SW River Parkway. The river crossing options would provide transfers
to the streetcar at the grade-separated Harbor Drive Station. The 2003 LPA would not have
convenient walk access to the Portland Aerial Tram at OHSU, but the river crossing options
would be within approximately one-quarter to under one-half mile. For all options, the tram is
accessible via a streetcar transfer.

Travel Times

Travel times are assessed using:
x In-vehicle travel time is the time spent traveling in a light rail vehicle or bus.
x Total transit travel time is the in-vehicle time plus time spent walking to and from the transit
vehicle and time spent waiting for the transit vehicle based on a common, representative point of
origin.
For the origins and destinations illustrated in Table 5.2-3, the Light Rail Alternative would improve
PM peak 2030 transit travel times compared to the No-Build Alternative. Travel between South
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Waterfront and Milwaukie (Lake Avenue) would improve the most, decreasing total travel times by
23 to 34 minutes, because the new river crossing would create a more direct route and riders would
be able to travel by light rail line for all or part of their transit trip.
Table 5.2-3
Average Weekday Transit Travel Times to Selected Corridor Locations from Selected Portland CBD
Locations, Year 2030
NoBuild

Origin/Destination

In-Vehicle Travel Time

1

2003 LPA

Willamette River Crossing Options

No
Bus

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPA2
Park

2003 LPA
with
2
Tillamook

23

3
3

To Milwaukie- Lake Ave from:
Pioneer Square

29

25

25

26

26

26

26

24

PSU

28

19

19

20

20

20

20

18

17

39

16

16

16

16

16

16

15

14

26

South Waterfront

5

4

To Milwaukie- Park Ave from:
Pioneer Square

35

33

33

34

33

34

34

27

PSU

34

27

27

27

27

28

27

21

20

45

23

24

23

23

23

23

18

17

South Waterfront

5

4

Total Travel Time

4

To Milwaukie- Lake Ave from:
Pioneer Square

35

32

32

33

33

34

34

31

31

PSU

42

26

26

27

27

27

27

25

24

56

28

28

23

23

23

23

27

26

40

46

46

47

47

47

47

34

34

47

40

40

41

40

41

41

28

27

61

41

42

37

36

37

37

29

29

South Waterfront

5

4

To Milwaukie- Park Ave from:
Pioneer Square
PSU
South Waterfront

5

Source: Metro, 2008
1
2

3
4
5

With the 2003 LPA there are options with and without bus for the bridge over the Willamette River.
The 2003 LPA with extension to Park and the Tillamook Branch alignment include different combinations of stations compared to the 2003 LPA, accounting
for the differences in transit travel time between identical stations for different alternatives.
In minutes; in-vehicle time is only the time that a passenger would spend within a public transit vehicle.
In minutes; total time is the sum of in-vehicle time and all other time related to completing the trip, including walking and waiting time.
South Waterfront location is at the proposed OHSU campus.

5.2.1.2 Reliability

In 2007, existing TriMet light rail arrived on time 90 percent compared to bus on-time arrivals at 78
percent because it is not subject to the same traffic congestion and delay.
Table 5.2-4 summarizes three measures of transit reliability in the corridor: miles of right-of-way,
number of passenger miles, and percentage of passenger miles. The No-Build Alternative would
provide no light rail passenger miles in the corridor. The Light Rail Alternative would add 7.2 miles
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of light rail right-of-way, resulting in as much as 79,800 additional passenger miles. Of the average
weekday passenger miles projected for the corridor in 2030, approximately 19 to 24 percent would
be on light rail with the Light Rail Alternative.
Table 5.2.4
Reliability: Miles of LRT1 Right-of-Way and Average Weekday Passenger Miles on LRT Right-of-Way in
Corridor2, Year 2030

Measure

NoBuild

2003 LPA

Willamette River Crossing Options

No Bus

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003 LPAPark

2003 LPA
with
Tillamook

Miles of LRT
ROW

0

6.4

6.4

6.7

6.6

6.8

6.7

7.2

7.1

Passenger
Miles on LRT
ROW

0

62,800

61,600

77,900

77,100

79,200

78,100

79,800

76,900

Percent of Total
Corridor
Passenger
Miles on LRT
ROW

0

19%

20%

23%

23%

23%

23%

25%

24%

Source: Metro, 2008
1
2

LRT provides an exclusive grade- and/or barrier-separated transit right-of-way.
Excludes Districts 1-3 to isolate transit lines that primarily serve the corridor.

Table 5.2-4 summarizes miles of exclusive transit right-of-way and number of passenger miles by
mode (LRT, bus, streetcar) for the bridge crossing area. With all build alternatives, the bridge would
connect the proposed Portland Streetcar Loop between the CEID and South Waterfront. This
connection would result in approximately one-half mile of streetcar travel and an additional 1,880 to
2,290 daily passenger miles in exclusive transit right-of-way. For alternatives that include buses on
the bridge, the bridge would add 1.1 to 1.3 miles of bus travel and an additional 14,430 to 18,490
daily bus passenger miles in exclusive right-of-way.
Transit Ridership

This section uses three measures to assess transit ridership in the Portland-Milwaukie Corridor:
x Systemwide average weekday transit linked (originating) trips, defined as a one-way trip from an
origin (e.g., one’s home) to a destination (e.g., one’s place of work), independent of whether the
trip would require a transfer or not
x Systemwide average weekday light rail boarding trips (i.e., unlinked trip), defined as each time a
passenger boards a transit vehicle, regardless of whether the boarding would be the result of a
transfer from another transit vehicle or not
x Average weekday transit mode share between the corridor and downtown Portland
Table 5.2-5 summarizes total 2030 average weekday systemwide transit ridership using bus and light
rail linked (originating) trips for the No-Build and the Light Rail Alternatives and alignment options.
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The Light Rail Alternative would result in approximately 8,000 to 12,100 more average weekday
linked trips systemwide than the No-Build Alternative, an increase primarily due to improved travel
times and accessibility. By 2030, average daily systemwide light rail line boardings would increase
by approximately 20,830 and 24,480 with the Light Rail Alternative over the No-Build Alternative.
Table 5.2-5
Ridership: Systemwide Average Weekday Transit Linked Trips1 and Average Weekday LRT Boarding
Rides2 by LRT Line, Year 2030
NoBuild

2003 LPA

Willamette River Crossing Options

2003
LPAPark

2003 LPA
with
Tillamook

No Bus

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

543,100

551,100

552,100

553,500

553,200

553,500

553,600

555,200

554,400

0

+8,000

+9,000

+10,400

+10,100

+10,400

+10,500

+12,100

+11,300

Systemwide Transit
Linked
1
Trips
Change in
linked trips
from NoBuild

2

Systemwide LRT Boarding Rides
Total
System LRT
Boarding
Rides

205,450

228,470

226,280

228,080

228,040

228,110

228,460

229,930

228,800

Change in
LRT
Boarding
Rides from
3,4
No-Build

0

+23,020

+20,830

+22,600

+22,590

+22,660

+23,010

+24,480

+23,350

Source: Metro, 2008
1

2

3

4

A linked or originating trip, is defined as a one-way trip from an origin (e.g., one's home) to a destination (e.g., one's place of work),
independent of whether the trip would require a transfer or not.
A boarding ride (i.e., unlinked trip) is defined as when a passenger boards a transit vehicle, independent of whether or not the boarding
would be the result of a transfer from another transit vehicle.
Portland-Milwaukie LRT will connect to the Interstate Max (Yellow Line) at the southern end of the transit mall. Portland-Milwaukie light
rail ridership consists of trips that would board or alight south of the Transit Mall.
Portland-Milwaukie LRT will connect to the Interstate Max (Yellow Line) at the southern end of the Transit Mall. Interstate Max (Yellow
Line) ridership includes trips that would not travel south of the transit mall.

Transit Mode Share to Portland Central City

Table 5.2-6 summarizes the average weekday transit mode share (bus, streetcar, or light rail) from
the Portland-Milwaukie Corridor to Portland Central City. Intra-Central City trips are excluded.

May 2008

Portland-Milwaukie Light Rail Project SDEIS

5-21

Table 5.2-6
Average Weekday Transit Mode Share to Downtown Portland, Year 2030 1,2

NoBuild

2003 LPA

Willamette River Crossing Options

No Bus

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPAPark

2003 LPA
with
Tillamook

Transit

25,360

28,320

28,510

28,220

28,250

28,220

28,250

29,930

29,750

Total Person

111,510

110,960

111,470

110,790

110,790

110,790

110,790

111,790

111,940

23%

26%

26%

25%

25%

25%

25%

27%

27%

Mode Split

Source: Metro, 2008
1
2

Includes work and non-work trips. For details, see Section 4.2.2.4.
Excludes intra-CBD trips.

The Light Rail Alternative would increase transit mode share in 2030 for all trips between the
corridor and the Portland Central City from 2 to 4 percent, with the longest alignments producing the
greatest increase. This increase would result from improved transit travel times and improved
accessibility to the region’s light rail system.
5.2.1.3 Ensure Effective Transit System Operations

An assessment of the alternatives to provide effective transit system operations uses two qualitative
measures: operational safety and operating considerations.
Operational Safety

There would be no appreciable differences in operational safety among the alignment and design
options of the Light Rail Alternative because this alternative would conform to adopted local and
industry-wide design standards, as well as approval conditions developed and addressed as the
design progresses. However, there is the possibility of auto collisions with light rail vehicles at atgrade crossings.
Compared to the 2003 LPA, the Tillamook Branch Line alignment avoids several at-grade crossings
in the North Milwaukie Industrial Area because it would be fully grade separated and in the freight
rail right-of-way rather than on a street. The 2003 LPA, by terminating at SE Lake Road, would
avoid the at-grade crossing at SE Park Avenue. Both the 2003 LPA to Park and the Tillamook
Branch Line alignment include options for a grade-separated or an at-grade crossing of
SE McLoughlin Boulevard.
Operating Considerations

This section summarizes significant operating issues with the Light Rail Alternative alignment and
design options. Operations could be adversely affected by such design and external factors as steep
grades, sharp turns, and interference from cross traffic that could hamper reliability. Considerations
that could affect schedule reliability include wear and tear on vehicles, inclement weather, or
maintenance requirements. Only those issues differing among options or alternatives are addressed
here.
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The Willamette River crossing option for the 2003 LPA requires a steep section of trackway from
SW River Parkway to SW Harbor Avenue. Grades this steep can be problematic in ice and snow.
The Porter-Sherman and Meade-Caruthers options require a minimum radius curve prior to crossing
SW Moody Avenue. Sharp curves would require track lubrication and cause more wear to the track
and light rail vehicles than other alternatives.
Except for the 2003 LPA with the grade-separated crossing, all river crossing options require a fully
protected at-grade crossing of the Oregon Pacific Railroad (OPR). The crossing protection
equipment and switches would require more specialized maintenance than a grade-separated
crossing.
The buses on bridge option could have greater operational considerations than the option without
buses. Bus and light rail vehicles operations on the shared transitway would require use of paved
track over the bridge where direct fixation track would typically be used. Paved track would make
rail replacement somewhat more difficult, and the rubber-tired buses would cause wear to the track
surface.
The 2003 LPA would operate between SE Main Street and SE McLoughlin Boulevard between
SE Tacoma Street and Highway 224, where the more dynamic operating environment could slow
operations more than the Tillamook Branch Line alignment.
The 2003 LPA to Park option for an at-grade SE McLoughlin Boulevard crossing is a dynamic
crossing environment that may require slower light rail speeds and/or periodic unscheduled
avoidance stops compared to the grade-separated option.
5.2.1.4 Transit Network’s Ability to Accommodate Future Growth in Travel Demand

The design of the project and its operating plan are based on projections for 2030 operating
conditions and levels of demand. A related consideration is whether there would be additional
capacity to respond to demand beyond the forecast year.
Light rail can carry approximately five times as many riders per two-car train than a standard 40-foot
bus. Therefore, the ultimate capacity in the corridor would be significantly higher with light rail than
with bus with any given headway.
The No-Build Alternative would require additional buses and service hours to maintain the current
frequency of service. Increased congestion in mixed traffic would limit service level capacity.
At 2030 service levels, light rail would operate at 7.5-minute headways during the peak period in the
peak direction and at 15-minute headways during the off-peak period. This is less than the full
capacity of the proposed light rail so, should demand increase, TriMet could expand service beyond
the year 2030 through the purchase and operation of additional light rail vehicles.
The light rail line could carry approximately 2,000 riders per hour in each direction and future
expansion of the light rail line could increase to approximately 5,000 riders per hour in each
direction.
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5.2.1.5 Minimize Traffic Congestion and Traffic Infiltration Through Neighborhoods

The objective to minimize traffic congestion and traffic infiltration through neighborhoods is
assessed by evaluating three criteria:
x Highway system use
x Traffic infiltration into neighborhoods
x Local traffic impacts
Highway System Use and Traffic Infiltration Through Neighborhoods

Highway system use in this SDEIS is assessed using four measures, projected for 2030: 2-hour P.M.
peak weekday vehicle volumes on SE McLoughlin Boulevard and on parallel roadways, the change
in vehicle hours traveled, the change in vehicle miles traveled, and the change in vehicle hours of
delay.
Vehicle Trips on Parallel Roadways

The number of vehicles that would cross two cutlines in the Portland-Milwaukie Corridor during the
two-hour P.M. peak were compared for each alternative and option. The two cutlines used in this
analysis are:
x South of SE Powell Boulevard across SE McLoughlin Boulevard, SE Milwaukie Street, and
SE 17th Avenue, and across SE McLoughlin Boulevard, SE 17th Avenue, and SE 32nd Avenue
(local parallel streets)
x North of downtown Milwaukie and Highway 224 across SE McLoughlin Boulevard, SE 17th
Avenue, and SE 32nd Avenue
Table 5.2-7 shows that all the alternatives would reduce P.M. peak vehicle volumes across both
cutlines. The largest reductions (3.5 percent) would be on SE McLoughlin Boulevard and adjacent
parallel streets south of SE Powell Boulevard with the 2003 LPA to Park and Tillamook Branch Line
options. North of downtown Milwaukie, the largest reductions (2.3 percent) on SE McLoughlin
Boulevard and adjacent parallel streets north of would occur with these same alternatives.
Table 5.2-7
Highway System Use: 2030 Average Weekday 2-hour P.M. Peak Vehicle Volumes1
at Select Corridor Cutlines

Cutline Location
SE McLoughlin Blvd. and parallel streets
south of SE Powell Blvd
Change from the No-Build Alternative
(percent change)
SE McLoughlin Blvd. and parallel streets
north of downtown Milwaukie
Change from the No-Build Alternative
(percent change)

No-Build

2003 LPA
without
Buses

2003 LPA
with
Buses

River
Crossing
Options

2003 LPA
- Park

2003 LPA
with
Tillamook

20,100

19,500

19,500

19,500

19,400

19,400

N/A

-600
(-3.0%)

-600
(-3.0%)

-600
(-3.0%)

-700
(-3.5%)

-700
(-3.5%)

17,100

16,800

16,800

16,800

16,700

16,700

N/A

-300
(-1.8%)

-300
(-1.8%)

-300
(-1.8%)

-400
(-2.3%)

-400
(-2.3%)

Source: Metro, December 2007.
1

The number of vehicles that would cross the cutline on the designated set of parallel streets in both directions within the two-hour P.M. peak period.
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Vehicle Miles and Hours Traveled and Vehicle Hours of Delay

Three measures are used to assess how the alternatives would affect the corridor’s highway system:
x The change in vehicle miles traveled (VMT)
x The change in vehicle hours traveled (VHT)
x The change in vehicle hours of delay (VHD)
x These measures use the No-Build Alternative as the basis for determining the level of change for
2030 as shown in Table 5.2-8. For VHD, the two-hour P.M. peak is measured.
All the alignment options would reduce VMT, VHT and VHD compared to the No-Build
Alternative. The 2003 LPA to Park and the Tillamook Branch Line options would reduce the most.
With the 2003 LPA to Park, VMT and VHT would be reduced more than 69,000 miles and about
6,300 hours per average weekday. VHD would be reduced 460 hours during the 2-hour P.M. peak.
The Tillamook Branch Line option shows similar reductions for all three measures.
The Willamette River crossing options all have similar reductions in VMT, VHT, and VHD. The
reductions, which for analysis terminate at SE Lake Road, are greater than for the 2003 LPA (with or
without buses on the bridge).
Table 5.2-8
Highway System Use: Change in 2030 Region-wide VMT, VHT, and VHD compared to the No-Build
2003 LPA
without Buses

2003 LPA with
Buses

Vehicle Miles Traveled

-46,400

-50,900

Vehicle Hours Traveled
Reduction2

-4,390

Vehicle Hours of Delay
Reduction3

-300

Measure1

River
Crossing
Options

2003 LPA –
Park

2003 LPA with
Tillamook

-60,100 to
-57,700

-69,200

-68,700

-4,680

-5,600 to
-5,310

-6,290

-6,250

-320

-360 to -330

-460

-450

Source: Metro, December 2007.
1

2
3

The change in all measures is based on the No-Build Alternative – see Section 4.3.1 for additional detail on these measures and see Table 4.3-1 for the
base data for the No-Build and other alternatives. Excludes transit vehicle miles traveled and transit vehicle hours traveled.
Based on average weekday conditions in 2030 compared to the No-Build Alternative.
Based on P.M. peak-hour conditions in 2030 on freeways, major and minor arterials and collector streets compared to the No-Build Alternative.

Local Traffic Impacts

Section 4.3.1 of this SDEIS summarizes the impacts to local traffic operations and facilities that
would result from the alternatives under study and which impacts would meet the project’s criteria
for mitigation. Following is a summary of the local traffic impacts that would be difficult or costly to
mitigate, by alignment option for the Portland-Milwaukie Light Rail Project.
SE McLoughlin Boulevard/SE Milport Road

With the 2003 LPA and 2003 LPA to Park Alignment Options, this intersection would have overcapacity operations from the 600-space Milwaukie Park and Ride. Potential mitigation scenarios
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could include modification to the intersection design to allow for additional stacking room to
accommodate traffic queues, intersection modifications with additional changes to the traffic signal
timings, or an alternative access location.
SE River Parkway/SE Moody Avenue

The 2003 LPA alignment would have operational difficulties at this intersection due to the phasing
necessary to operate the intersection with the mix of light rail, streetcar, buses and motor vehicles.
As designed, operations would result in vehicle queuing and delays during peak periods that would
be difficult and costly to mitigate. Potential mitigation could include grade separating the transit and
motor vehicle operations to minimize conflicts and complicated phasing needs.
SE River Parkway/SE River Place

With the 2003 LPA, this intersection would have complex phasing for operations that could lead to
westbound queuing that could spill back into the intersection of SE River Parkway/SE Moody
Avenue. In addition, the phasing would need to allow for light rail, bus, motor vehicle, and streetcar
which could lead to some additional delay during the P.M. peak hour that could degrade intersection
operations. Potential mitigation could include grade separating the transit and motor vehicle
operations to minimize conflicts and complicated phasing needs. These impacts would be difficult
and costly to mitigate.
SE 17th Avenue/SE Holgate Boulevard

All project options have impacts at this intersection due to the amount of time required to allow light
rail to cross SE Holgate Boulevard. These impacts could be mitigated with a separate westbound left
turn pocket and separate northbound right turn pocket.
SE 17th Avenue/Light Rail Crossover at SE Schiller Road

Under all project options, the crossover of the light rail from center running to eastside running
would create queuing in the northbound direction that spills back beyond the gate location for
northbound motor vehicle traffic. Mitigation for this location could include shifting the roadway to
the west and allowing the crossover point to occur at the new signalized intersection of SE 17th
Avenue/SE Schiller Road.
Lake Road Park and Ride

Westbound queuing along SE Washington Street would make egress from the park and ride difficult
during the P.M. peak hour. Mitigation could include relocating the access location to SW Main
Street or relocating the park and ride site to another location.
SE McLoughlin Boulevard/Light Rail At-Grade Crossing

This design option could be associated with either the Tillamook Branch Line alignment or the 2003
LPA to Park. The at-grade crossing would result in southbound vehicle queuing and delays during
the peak periods. Mitigation could include widening SE McLoughlin Boulevard to add a third
southbound through lane. In addition, ODOT has raised serious concerns about the safety of this
proposal and has raised a number of issues including sight distance, geometry of crossing, speed and
traffic volumes. Mitigation at this location would be difficult and costly to mitigate.
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5.2.1.6 Ability to Promote Desired Land Use Patterns and Development

The evaluation of the ability of the options to promote desired land use patterns and development
focuses on the ability to:
x Support activity centers
x Support land use policies
x Provide access to labor force and employment
Consistent with FTA guidance, the analysis reported in this SDEIS keeps constant the amount of
regional and corridor growth for the No-Build and the Light Rail Alternatives. The analysis does not
incorporate any quantitative differences between the alternatives in the amount of development that
is projected to occur within the region or the corridor.
Support of Activity Centers

The relative ability of the alternatives to serve corridor activity centers as defined in the 2040
Growth Concept is assessed by evaluating the ability of the Light Rail Alternative and options to:
x Provide high quality transit connections between the Central City, regional centers, and town
centers
x Be physically and functionally integrated into the activity centers
x Be accessible to pedestrians and visible.
Following is an assessment of the relative ability of the alternatives to serve the major activity
centers within the corridor.
Connections between the Portland Central City, Regional Centers, and Town Centers

The No-Build Alternative would rely on bus service between the Portland Central City and the
Milwaukie Town Center. Bus service is less reliable and has slower travel times.
All the Light Rail Alternative options would improve transit service in the corridor to the Central
City and the Milwaukie Town Center. All build alternatives would provide a new high-quality light
rail transit connection of the Milwaukie Town Center with the Portland Central City, with light rail
transit connections to other regional centers throughout the region. Milwaukie would have new highquality transit connections to several activity centers contained within the Portland Central City,
including the Central Eastside Industrial District (CEID).
Physical and Functional Integration into Activity Centers

The relative ability of the transit facilities associated with the alternatives to be effectively integrated
into the mixed-use activity centers can significantly affect the success of the centers in achieving
land use and density objectives of the regional and local plans. The level of integration of the transit
service into the centers can also be a significant factor in the amount of transit use, and therefore
success, of the transit service. Following is a discussion of how the facilities associated with the
alternatives would integrate into the major activity centers in the corridor.
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Portland Central City

The No-Build Alternative would not significantly change the integration of transit within the
Portland Central City. The Light Rail Alternative options would connect with transit on the Portland
Mall on SW 5th and SW 6th Avenues in downtown Portland, providing expanded access and higher
levels of service in the Portland State University, south downtown, RiverPlace, and South
Waterfront areas. The four southerly Willamette River crossing options would provide more direct
service with a station in South Waterfront, while the 2003 LPA would have a station at RiverPlace
that would also allow transfers to and from the Portland Streetcar serving the South Waterfront. In
addition, the 2003 LPA and the Willamette River crossing options would all provide a new bridge
that would improve connections within the Portland Central City for streetcar, buses, bicycles, and
pedestrians.
Milwaukie Town Center

The Light Rail Alternative could provide up to two stations near the Milwaukie Town Center in
downtown Milwaukie.
Pedestrian Accessible and Visible Transit Stations

The following is an evaluation of the general pedestrian accessibility and visibility of the Light Rail
Alternative.
Light rail stations associated with the Light Rail Alternative would have a variety of pedestrian
environments. Stations in downtown Portland, South Waterfront, and downtown Milwaukie would
be highly visible in a pedestrian friendly and highly urbanized environment. Stations in southeast
Portland and north Milwaukie would be in less dense, single-family residential neighborhoods with a
good pedestrian environment and moderate visibility. The Bybee Boulevard and Tacoma Street
Stations would be located between SE McLoughlin Boulevard and the UPRR right-of-way near
overpasses for local streets. Both stations also have a relatively high number of low intensity uses
and vacant land nearby, some of which is reserved for future roadway facilities. These stations
would incur additional work during later design phases to ensure maximum practical visibility of
these stations from nearby and adjacent uses. Both stations feature bus transfer facilities and this
activity, as well as design elements such as lighting, open railings, stair and ramp alignments, and
other design details will be carefully considered to maximize visibility and connections between the
transit elements and surrounding activities.
Support of Land Use Policies

This section assesses the relative ability of the alternatives to support significant land use and
transportation policies using two measures:
x Compatibility with state and regional land use plans and policies
x Support of regional air quality plans
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Compatibility with State and Regional Land Use Plans and Policies

This section outlines the compatibility of the Light Rail Alternative with statewide planning goals
and with regional and local land use plans and policies.
Statewide Planning Goals

Oregon law mandates that statewide planning goals be implemented through state, regional, and
local comprehensive plans. All build alternatives would be supportive of the Statewide Planning
Goals, by providing improved transit service to lands within the region’s UGB targeted to receive
urban development, particularly Goal 11 – Public Facilities and Services, Goal 12 – Transportation,
and Goal 14 – Urbanization. The proposed transit improvements would not serve rural lands or result
in pressure to convert rural lands to urban uses, consistent with the emphasis of Goal 3 –
Agricultural Lands, Goal 4 – Forest Lands, and Goals 11, 12 and 14.
All of the light rail alternatives would be supportive of the Statewide Planning Goals, through the
provision of safe, convenient transportation systems that are designed to reduce reliance on the
automobile and help achieve the state and regional goals of reducing per capita VMT. The build
alternatives have been designed to link and serve major regional employment, commercial and
residential areas, such as: the Portland Central City, the Milwaukie Town Center, and other activity
centers such as OMSI and the South Waterfront. The light rail alternatives would further the
Statewide Planning Goals by providing the highest-quality transit service to support reductions in
per capita VMT and the population and employment densities envisioned for the activity centers.
The light rail alternatives will expand mobility to and from the project corridor to other areas in the
region while reducing reliance on individual automobiles.
Regional Plans and Policies

Regional plans and policies, including the Regional Urban Growth Goals and Objectives
[RUGGOs], the 2040 Growth Concept, the RTP, and the Regional Framework Plan, emphasize
maintaining compact urban form by focusing new growth in specific mixed-use activity centers. The
RTP supports targeting public investments, including transit improvements, to reinforce and support
the goal of compact urban form. The 2040 Growth Concept directs most new development to mixeduse urban centers and along major transportation corridors. Adopted regional and local plans also
support targeting transit investments to leverage higher-density development in the designated
mixed-use centers. The regional plans envision that high-capacity transit corridors will become the
backbone of the transit system, connecting regional centers to each other and to the Central City.
Taken with other investments currently in place or under development, the Light Rail Alternative
would be more supportive of the regional plans and policies than the No-Build Alternative because it
would provide light rail connections between the greatest number of designated regional centers and
town centers. It would expand the ability of the regional light rail system to support envisioned
development and the designated mixed-use centers throughout the region.
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5.2.1.7 Ability to Provide for a Fiscally Stable and Financially Efficient Transit System

The ability of the alternatives to provide for a fiscally stable and financially efficient transit system is
measured within the SDEIS through two sets of measures: a range of cost-effectiveness measures
and capital and O&M costs.
Cost Effectiveness

Compared to the No-Build, all of the alternatives would result in a decrease in cost per boarding ride
in the corridor, with the 2003 LPA without buses on the new river crossing providing the lowest cost
at $1.47 per boarding ride (see Table 5.2-9). For comparison, for FY 2007, TriMet’s cost per system
boarding ride is $2.25, with $2.66 for bus and $1.48 for light rail. The expected improvement in
future cost effectiveness is due to a greater projected number of riders per hour compared to today.
For example, transit vehicle hours traveled (VHT) in the corridor would be 42 to 49 percent greater
with the project compared to 2005 (see Table 4.2-1), while corridor transit person trips would
increase 115 to 117 percent compared to 2005 (see Table 4.2-6).
Table 5.2-9
Cost Effectiveness: Corridor Cost Per Boarding Ride1, Year 2030

2003 LPA

Cost Per
Boarding Ride in
Dollars

NoBuild

No
Bus

$1.59

$1.47

Willamette River Crossing Options

Bus

MeadeSherman

MeadeCaruthers

PorterSherman

PorterCaruthers

2003
LPAPark

2003 LPA
with
Tillamook

$1.51

$1.48

$1.48

$1.48

$1.48

$1.54

$1.53

Source: Metro, 2008
1

Costs and boardings are included for the entire length of bus lines occurring within the corridor and for the Portland-Milwaukie LRT (Lincoln Street Station
to terminus).

Financial Feasibility

Financial feasibility is assessed with two measures:
x Capital costs
x Annual operating and maintenance costs
Capital Costs

Capital costs for the Portland-Milwaukie Light Rail Project alternatives are expressed in both current
(2007) dollars and YOE dollars. See Section 2.2 of this SDEIS for a description of the methodology
used to prepare the current year cost estimates and a more detailed breakdown of the base year cost
estimates. YOE costs are based on the base year cost estimates, a draft construction schedule,
projected inflation rates for right-of-way and construction costs, and estimated finance costs. A
description of the methodology used to prepare the YOE cost estimates and a more detailed
breakdown of those cost estimates is found in Section 5.1 of this SDEIS and the Portland-Milwaukie
Project Capital Cost Methods Report (TriMet, March 2008). This section uses current (2007) dollar
capital costs to compare the alternatives and options.
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Table 5.1-1 summarizes the current year (2007) capital cost for each alternative based on 2030
service levels. Using the cable-stayed bridge type, the 2003 LPA is estimated to cost $818.1 million
and the 2003 LPA to Park is estimated to cost $942.5 million. The 2003 LPA to Park via Tillamook
is anticipated to cost $916.9 million.
The alignment alternatives that would be located south of the Marquam Bridge would add cost to the
2003 LPA alignment. Specifically, in 2007 dollars, the Meade-Sherman option would add
approximately $16.6 million, Porter-Caruthers would add $21.4 million, Meade-Caruthers would
add $21.7 million, and Porter-Sherman would add $22.6 million. The cost differences between these
alignment alternatives and options increase when inflation and finance cost are incorporated into the
project cost as shown in Section 5.1.
Operating and Maintenance Costs

Operating and maintenance (O&M) costs for the Portland-Milwaukie Light Rail Project are based on
ridership forecasts for 2030 and on the resulting transit operating plan that would accommodate that
ridership demand, expressed in current year (2007) dollars. O&M costs include all the forecast costs
associated with operating the Portland/Vancouver area transit systems (i.e., TriMet, C-TRAN,
Portland Streetcar, SMART and the Wilsonville to Beaverton Commuter Rail line) under that
alternative. A more detailed description of the methodology used to prepare the O&M cost estimates
and a more detailed breakdown of those cost estimates may be found in Section 2.5 of this SDEIS
and the Operating and Maintenance Costs Methods Report (Metro, March 2008).
Table 5.1-3 summarizes the Portland-Milwaukie Light Rail Alternative annual O&M costs for each
option. Corridor operating costs would be least under the No-Build Alternative, at approximately
$22.8 million per year (2007 dollars). Operating costs would be greatest under the 2003 LPA to
Park, at approximately $29.6 million per year, followed by the 2003 LPA to Park via Tillamook
Alternative, at approximately $29.4 million per year. Alignment alternatives in the South Waterfront
area would increase operating and maintenance cost over the 2003 LPA alignment due to the longer
alignment lengths. The operating cost would add $64,087 to $108,984 depending on the alignment
alternative selected. Operating buses on the 2003 LPA bridge alignment would result in
approximately $116,300 in savings.
The cost increases associated with the build alternatives would result primarily from increases in
light rail vehicle hours and miles, with a smaller reduction in bus miles and hours.
5.2.1.8 Ability to Maximize Efficiency and Environmental Sensitivity

This SDEIS assesses a broad array of environmental impacts that would be associated with each of
the alternatives under study, as required by the National Environmental Policy Act (NEPA). A
detailed presentation of those environmental impacts may be found in Chapters 3 and 4 of this
SDEIS. This section and Table 5.2-10 highlight impacts and benefits that reflect the environmental
sensitivity of the alternatives and options under study. In addition, this section concludes with a
qualitative discussion of significant design considerations associated with alternatives and options.
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Table 5.2-10
Summary of Environmental Impacts by Alternative

Measures

No-Build

2003 LPA

2003 LPA
w/Bridge
Crossing
Options
(range)

2003 LPA
Extension to
Park

2003 LPA
w/Tillamook
Branch
Alignment

Maintenance
Base

Displacements and Acquisitions
Full Acquisitions

0

55

60-60

61

62

14

Partial Acquisitions

0

67

64-65

82

77

1

Displaced Residence/Business/Other

0

2/46/15

2-2/49-50/
15-15

4/53/13

4/55/13

7/6/2

Low

High

High

High

High

High

Construction Impact: Potential
Temporary Increase in Personal
Income (millions)

0

$390-428

$406-438

$487

$437-484

-

Estimated Jobs Displaced

0

675

744-897

699

705

60

Tax Revenue Impact due to Property
Acquisition

0

$847,000

$905,000$912,000

$868,200

$824,300

Not Estimated

Neighborhood Benefits

Low

High

High

High

High

Low

Neighborhood Impacts

Low

Low

Low

Low

Low

Low-Medium

Visual Resources Impacts

Low

Medium-High

Medium-High

Medium-High

Medium-High

Low

Properties with Identified Historic
Resources

0

15

15

17

17

0

Historic Resources with Expected
Adverse Effects

0

3

3

4

3

0

0/0

5/1

5/1

8/1

8/1

0

Land Use and Economic
Compatibility with Local Land Use
Plans

Community Impact Assessment

Historic and Archaeological
Resources

(High/Moderate) Probability Areas for
Archaeological Resources
Parks and Recreational Resources
Number of Existing Parks Impacted

0

6

6

6

6

0

Number of Planned Parks Impacted

0

0

1

2

2

0

None

None

None

None

None

None

Geology and Soils Impacts
Ecosystems
Wetland Filled / Spanned (acres)

0

0.57

0.57

0.57

0.57

0

Permanent Footprint of Project Area
2
Stream Crossings (ft )

0

84,350

86,750101,950

96,400

96,400

0

Impervious Surface Area (acres)

0

26.1

26.5

29.2

26.6

3.7

Vegetation Impacts Excluding Open
Water (acres)

0

6.71

6.71

7.78

7.03

0

Impacts to TES Fish-Bearing Streams
(lineal feet)

0

188

188

302

302

0

0

1.9

1.9-2.5

2.0

2.7

1.7

Noise Impacts without Mitigation

0

23

3

25

25

0

Vibration Impacts without Mitigation

0

33

13

36-38

34-36

0

Carbon Monoxide

606.3

605.8

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

Nitrogen Oxides

16.2

16.1

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

Water Quality/Hydrology
Combined Acreage in Floodplain
Noise and Vibration

Regional Air Quality
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Measures

No-Build

Volatile Organic Compounds
Carbon Dioxide

2003 LPA

2003 LPA
w/Bridge
Crossing
Options
(range)

2003 LPA
Extension to
Park

2003 LPA
w/Tillamook
Branch
Alignment

Maintenance
Base

19.1

19.1

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

36,328

36,299

Similar to LPA Similar to LPA Similar to LPA Similar to LPA

495.173

494.819

Similar to LPA

494.632

0

80/35

95/38

84/35

90/42

None

Minor

Minor

Minor

Minor

Energy Consumption
9

Regional Daily Vehicle (10 BTU)

Similar to LPA Similar to LPA

Hazardous Materials
All Sites of Concern/Sites of Highest
Concern
Public Services Impacts

None

Acquisitions and Displacements

Table 5.2-10 summarizes the potential acquisitions and displacements that would occur with each
alternative under study. Note that these displacements would be associated with the design options
used for the comparative analysis of alternatives, as described in Section 2.1. The displacements
associated with the Light Rail Alternative would vary with some of the alignment options.
The No-Build Alternative would result in no full property acquisitions or displacements. The Light
Rail Alternative would have between 55 to 62 full property acquisitions. The 2003 LPA would
require the acquisition of 55 properties, which would displace two residences, 46 businesses, and
two parking lots.
The 2003 LPA with extension to Park (2003 LPA to Park) option would displace an additional seven
businesses and two residences. Adding the extension to the 2003 LPA would displace a total of 53
businesses and four residences.
The Tillamook Branch Line alignment would require four fewer acquisitions than the 2003 LPA for
a comparable segment (to Lake Road Station), avoiding impacts to one business, two vacant
buildings and a vacant lot. However, the extension to SE Park Avenue would include seven
additional full acquisitions and 10 additional partial acquisitions.
The Willamette River crossing options would require the acquisition of parts of currently
undeveloped parcels in the South Waterfront area, but there would be no additional displacements
compared to the 2003 LPA between downtown and the west side of the Willamette River. On the
east side of the Willamette River, the crossing options would displace an additional three to four
businesses on five tax lots, depending on whether the crossings land on SE Sherman Street (three
businesses) or SE Caruthers Street (four businesses).
The expansion of the Ruby Junction maintenance base would require the full acquisition of 14
properties and the partial acquisition of one property. The properties support residences and
industrial uses.
Noise and Vibration

Table 5.2-10 summarizes the number of adverse noise and vibration impacts (i.e., noise and
vibration levels that would exceed federally adopted standards) that would occur under each
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alternative without and with identified mitigation measures. Section 3.10 of this SDEIS provides a
detailed description of the methodology and federal standards used to determine the number of
impacts and a more detailed breakdown of what kind of impacts would occur, where they would
occur, and how they could be mitigated.
The build alternatives would result in 17 to 19 adverse noise impacts without mitigation; none are
severe and all can be mitigated. The 2003 LPA would have 17 impacts, and the 2003 LPA to Park
and the Tillamook Branch Line Alignment would have an additional 2 impacts. The Willamette
River crossing options would reduce 15 of the impacts because they avoid impacts to 15 residential
units at RiverPlace.
The light rail options would have between 28 and 33 vibration impacts, with most of the impacts
occurring in areas south of the Tacoma Station. The 2003 LPA would have 28 impacts, and the 2003
LPA to Park and the 2003 LPA with the Tillamook Branch Line alignment would have 29 or 28,
respectively, with an elevated crossing of SE McLoughlin Boulevard, or 33 with an at-grade
crossing. All of these impacts could be mitigated.
Impacts to Wetlands, Floodplains, and Parklands

All of the conceptual designs of the alternatives have been developed with the objective to first avoid
and then to minimize impacts to wetlands, waterbodies, floodplains and parklands, while the Light
Rail Alternative would have such impacts. Table 5.2-10 summarizes the remaining impacts to
wetlands, floodplains and parklands that would occur with each option under study. Chapter 3
provides a more detailed description of these impacts by topic, including the applicable federal
regulations and permits concerning the resources.
The No-Build Alternative would result in no direct impacts to wetlands, floodplains, or parklands.
There would be no variation with any of the options in the impacts to wetlands, floodplains, or
parklands associated with the design options.
Wetlands

In general, most of the potential impacts to wetlands would be avoided through the current design,
and the remaining impacts would be relatively small for potential projects of this scale. The Light
Rail Alternative with any of the options would result in impacts to less than 0.6 of an acre of
wetlands.
Streams and Rivers with Endangered Species

The Light Rail Alternative would cross the Willamette River and up to six streams, with the 2003
LPA crossing four streams. The LPA Extension to Park and the Tillamook Branch alignment crosses
two additional streams. This would result in the options having from 84,350 to 101,950 square feet
of their alignment within stream crossings. However, most of this area would involve structures
spanning over the streams, and only Willamette River and possibly Kellogg Creek would have
structures below flood levels. These waterways are critical habitat to endangered species, but the
expected long term impact to habitat and channel integrity is expected to be low.
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Floodplains

The Light Rail Alternative would result in 1.9 to 2.7 acres of fill within mapped floodplains in the
project area. The 2003 LPA to Park Avenue would have the least amount of fill (1.9 acres), which
would be increased to 2.5 acres if a South Waterfront alignment were used (Porter-Sherman, for
example). The 2003 LPA to Park would result in 2.0 acres of fill, while the Tillamook Branch Line
alignment would impact 2.7 acres. The Ruby Junction maintenance base would result in an
additional 1.7 of fill within a mapped floodplain.
Parklands

The Light Rail Alternative would affect two to five existing park or recreation resources, and up to
two planned park or recreation resources. Most of these effects involve crossing over or near an
existing resource.
Direct use of park or recreation resources is minimal, with less than 0.1 acre of impacts required for
the 2003 LPA. For the at-grade crossing of SE McLoughlin Boulevard option with the 2003 LPA to
Park or the Tillamook Branch Line alignment, an additional acre may be needed within areas
planned for park and recreation uses, including less than 0.1 acre from Robert Kronberg Nature Park
in Milwaukie. The remainder of the land needed for these alternatives would be within the right of
way purchased for the future Trolley Trail, although the trail would still be accommodated.
Impacts to Historical and Cultural Resources

Table 5.2-10 summarizes the impacts to historical and cultural resources that would occur with each
alternative. Section 3.9 provides a more detailed description of these impacts and the federal
regulations concerning historic and cultural resources. The No-Build Alternative would result in no
adversely affected historic resources and no potential impacts to archaeologically sensitive areas.
Light Rail Alternative would adversely impact three to four historic resources and would potentially
affect six to nine archaeologically sensitive areas.
Support of Air Quality Plans

Federal regulations require states to prepare State Implementation Plans (SIPs) that identify emission
reduction strategies for non-attainment and maintenance areas. As part of these plans, federal
regulations also call for federal review of the air quality effects of transportation-related investment
required for regional transportation plans. A light rail line connecting Portland to Milwaukie is
included in the 2004 Regional Transportation Plan (RTP) Financially Constrained network and in
the 2005 Portland area Metropolitan Transportation Improvement Program (MTIP). Both the RTP
Financially Constrained network and the MTIP have been determined to conform to the State
Implementation Plan for controlling emissions.
Because the primary pollutant of concern for transportation-related projects is CO, and the Portland
area is a maintenance area for this pollutant, regional air quality impacts are measured through
forecasting changes in transportation-related emissions of CO. This allows a comparison between
existing conditions and future conditions with and without the Light Rail Alternative, with the 2003
LPA being used. There would be no appreciable differences in air quality effects among the different
light rail alternatives and options.
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Regional CO emissions are expected to decrease for all future conditions relative to existing
conditions, and the light rail project would further support state and regional plans by providing an
alternative to automobile use.
5.2.2 Significant Design Considerations
The following lists significant design considerations for each option. Only those items differing
between options and/or alternatives are listed. A significant design consideration is one that is
fundamentally more challenging to resolve when compared to an option not requiring resolution of
the listed issue or including the listed constraint/complexity.
The 2003 LPA requires reconstruction of SW Harrison Street and SW River Parkway including the
existing streetcar tracks. Temporary service and/or facilities can be more difficult to provide for
streetcar than streets because of the design constraints of the tracks themselves. The 2003 LPA also
requires limited reconstruction of SW Harbor Drive underneath the transit overcrossing. This arterial
access to I-5 will require more temporary traffic control and planning to ensure minimum disruption
to traffic during construction than other alternatives.
Finally, the 2003 LPA river crossing has the most constraints on bridge type selection. The curved
horizontal alignment adds complexity to the design not present with the other alignment options. It
limits the bridge type selection to the cable-stayed through truss type, a relatively rare and expensive
bridge type. The other river crossing locations do not have these constraints and would be amenable
to cable-stayed or concrete segmental bridge types, for example. This is further discussed in
Chapter 2.
One other constraint that deserves comment is that of clearance over the river. Should clearances
greater than 72 feet be required, the LPA is the most constrained option due to the proximity of
existing buildings and intersections on the west side of the river. Additional clearance would require
longer and higher ramping of the approach structures that is more difficult to accommodate when
existing built features are nearby.
The other four Willamette River Crossing Options assume an elevated station over SW Harbor
Avenue. Columns to support this structure may be challenging to place given the angle of the
alignment, location of streets, and positions of major utilities nearby. The alignment from SW
Harbor Drive to SW Moody Street is constrained horizontally and vertically by freeway structures.
Unforeseen design conditions, requirements, and the proximity of new improvements to the existing
freeway could add complexity and cost to the design of the project with any of these alignment
options. In addition, these alignments traverse areas of known and suspected hazardous materials
issues. These issues will be relatively complex to address both in permitting and in construction.
Finally, these options, and the LPA at-grade option, would require construction of a fully protected
crossing of OPRR. This adds approval and design complexity relative to the 2003 LPA grade
separated option.
The Porter-Sherman alignment may require a significant engineered slopes and/or walls to retain the
abutment slope of the adjacent freeway. This series of slopes and walls may exceed 35 feet of
vertical elevation in an area with known seismicity. In addition, the Porter-Sherman alignment is the
most constrained of the four options other than the 2003 LPA in terms of limiting potential curvature
of the Willamette River Bridge spans themselves. It appears feasible to design the bridge in this
location without curved spans, but the margin of flexibility is less than for other options.
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The two river crossing options that use the Sherman alignment on the east also may carry additional
approval and design complexity associated with another rail entity, Oregon Historic Rail Foundation
(OHRF). This non-profit group has preliminary plans to locate in an area that would be impacted by
the reconstruction of OPRR associated with the Sherman options. The City of Portland has an
interest in the OHRF mission as it maintains four historic steam engines that the city owns.
Between SE Tacoma Street and Highway 224, the Tillamook Branch Line alignment would require
construction of bridge spans in an area with heavy rail operations. Designs would need to consider
access and ensure erection plans that minimize impacts to these operations. Approval of these plans
will require ongoing interface with the railroad operators. In this same area, the 2003 LPA would
require continued public involvement and interface to ensure that the way the proposed design
addresses the perceived impacts to businesses adjacent to the alignment are understood and refined.
The extension to SW Park Avenue would include an additional structure across Kellogg Creek.
Design and construction of this feature would need to be careful and environmentally sensitive. The
at-grade alternative at SE McLoughlin Boulevard carries significant approval risk as ODOT has
expressed serious concerns with this concept. In addition, if approved, the construction would
require careful temporary traffic control planning and execution to minimize traffic impacts during
construction.
Social Equity Considerations

Social equity is measured in this SDEIS by comparing impacts and benefits of the Light Rail
Alternative and options to ensure that they are not unfairly distributed across population sub-groups.
Project benefits are primarily the improved transit access that would be provided, and project
impacts are those effects that would affect the function and livability of neighborhoods. This
analysis focuses on corridor neighborhoods that have a higher-than-average minority and/or lowincome population (i.e., based on the Portland metropolitan area average). Definitions for minority
(i.e., non-white and/or of Hispanic or Latino origin—referred to in this SDEIS as Hispanic) and lowincome (below the federal poverty level) neighborhoods are based on U.S. Census definitions and
2000 U.S. Census data. Additional information is available in Section 3.3, Community Impact
Assessment.
Benefits and Impacts to Minority and Low-Income Neighborhoods

As summarized in Table 3.3-3, the proposed Light Rail Alternative would pass through 11
neighborhoods: seven in the City of Portland, four in the City of Milwaukie, and one in unincorporated
Clackamas County (Ardenwald neighborhood is in both Portland and Milwaukie). Several
neighborhoods have minority and/or Hispanic populations greater than the regional average of 17.1
and 8.0 percent, respectively (2000 US Census) 1. In alphabetical order, these neighborhoods are:
Downtown Portland (23.7 percent minority); Milwaukie Business-Industrial (23.5 percent minority
and 15.7 percent Hispanic). Several also have a percentage of low-income residents that is greater than
the regional average of 8.7 percent: Downtown Portland (32.1 percent); Brooklyn (11.9 percent);
Hosford-Abernethy (12.9 percent and Sellwood-Moreland (10.8 percent); and Ardenwald (13.9
percent).

1

A complete list of neighborhood socioeconomic characteristics can be found in Chapter 3, Section 3.3. For the purposes
of highlighting social equity considerations, only neighborhoods with concentrations of low-income, minority or
Hispanic residents that exceed the regional averages are listed here.
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Since the Light Rail Alternative and any of its options would include stations to serve these minority
and/or low-income neighborhoods and has limited other impacts such as displacements, noise and
vibration that cannot be mitigated, the Light Rail Alternative would result in a net benefit to minority
and/or low-income neighborhoods, compared to the No-Build Alternative.
5.2.3 Significant Tradeoffs Between the Alternatives and Options
This section draws on the evaluations in the preceding sections to identify the major tradeoffs that
would be involved in the selection of a new LPA from among the alternatives and options under
study. All estimates of ridership, operating cost, coverage and highway system use that follow are
2030 estimates and the capital and O&M costs are based on 2030 service levels and expressed in
2007 dollars. The tradeoffs between the alternatives are discussed in section 5.2.2.1 in general and
are based on the various light rail alignment and design options used throughout this SDEIS for the
analysis. Tradeoffs between the light rail alignment and design options are discussed in Section
5.2.2.2.
5.2.3.1 Significant Tradeoffs Between the Alternatives

The purpose of this section is to provide a summary of the significant tradeoffs between the
alternatives under study for the Portland-Milwaukie project. There are two alternatives under study,
No-Build and Light Rail Alternatives. As further defined in Chapter 2, the Light Rail Alternative
consists of several alignment and design options.
The significant tradeoffs between the Light Rail and the No-Build alternatives would be as follows.
The Light Rail Alternative would result in:
x Up to 22,310 more households and 88,850 more employees with one-half mile light rail access
x Between 1,475 to 2,600 additional park and ride lot spaces
x Up to 59 percent total travel time reductions within the corridor
x Up to 79,800 additional passenger miles on fixed-guideway right-of-way
x Up to 24,480 additional light rail rides per average weekday (more if the highest ridership option
in each area is selected)
x Up to a 4 percent increase between the corridor and downtown Portland transit mode split
x Up to 12,100 additional linked transit trips (linked trips)
x Short-term construction related jobs (which would produce up to $490 million in additional
direct, indirect, and induced personal income in the region)
x Six to 20 additional long-term jobs compared to the No-Build Alternative
The Light Rail Alternative would also promote land use patterns and policies that are more
compatible with State and regional land use plans than the No- Build Alternative.
The No-Build Alternative would avoid:
x Up to 62 property acquisitions and related displacements
x Adversely impacting up to three historic resources
x Avoid impacts to up to five existing and two planned parks
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x Impacts to 302 lineal feet of TES fish-bearing streams
x $818.1 to $965.0 million in construction costs (if all most expensive options are selected)
x $5.5 to $6.8 million in annual O&M costs.
5.2.3.2 Tradeoffs Between the Alignment and Design Options for the Light Rail Alternative

The purpose of this section is to discuss the significant tradeoffs between the options under study.
The Light Rail Alternative consists of the 2003 LPA and four other alignment options in the
Willamette River crossing area and two additional alignment options at the southern terminus. There
are also several design options including at grade and elevated options for the LPA by OMSI, at
grade and elevated crossings of SE McLoughlin Boulevard south of downtown Milwaukie, and
station options at SE Harold Street in SE Portland as well as in downtown Milwaukie.
The alignment options in the Willamette River crossing area are first compared with each other and
then the alignment options at the terminus are compared with each other. Finally, the design option
in each location is compared with the other design options in that location. This section discusses the
significant differences in benefits (e.g., increased performance of the corridor’s transportation
system, fewer or avoided adverse environmental impacts and/or lower costs) between the various
options in each area.
In the Willamette River crossing area, the main differences are between the 2003 LPA crossing and
the Willamette River crossing options. The 2003 LPA crossing option would:
x Reduce travel times from SE Lake Road to Pioneer Square and PSU by one to two minutes
x Provide a better station environment near RiverPlace
x Increase transit mode split to downtown by one percent more
x Reduce construction costs by $16.6-$22.6 million
x Require between $81,000 and $109,000 less a year to operate
x Result in five fewer full acquisitions
x Affect three to four fewer businesses
x Require one to three fewer piers in the water
x Have a 2,400-17,600 s.f. smaller footprint over stream crossings
The no bus option would:
x Reduce construction costs by $1.6 million over the 2003 LPA with buses on the bridge
The bus on bridge option would:
x Save approximately $116,300 in annual operating expenses over the option without buses
The 2003 LPA is the only Willamette River Crossing alignment that would have the option of an
elevated crossing of the OPRR freight tracks near OMSI. The at-grade crossing requires Federal
Railroad Administration approval.
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In contrast to the 2003 LPA alignment, the Willamette River Crossing Options would:
x Provide one-half mile access to transit for up to 2,790 more residents and 4,180 more employees
x Reduce total transit travel time to South Waterfront by an additional five minutes
x Increase total corridor passenger miles on fixed guideway by an additional 25 to 29 percent
x Increase daily total light rail trips by between 1,760 and 2,180
x Have 20 fewer noise impacts
x Would impact one less existing park, but could alter plans for the future South Waterfront
Greenway
x Provide more bridge type options, including lower cost options
The differences between the Willamette River crossing options, except for the 2003 LPA, would be
minimal. The four Willamette River crossing options would serve the same land uses, have ridership
within a few hundred trips per day and have travel times within one minute of each other. The
Porter-Sherman alignment would require a slightly longer bridge, would cost $2-$5 million more to
construct and would have a slightly greater footprint over the water than the other options. The
Meade Caruthers alignment would result in approximately one minute greater travel time savings
than the other options.
The two Sherman alignments would require one less business displacement, be one block closer to
OMSI and have fewer freight access impacts than the ones on Caruthers. The Porter alignments
would provide slightly better access to the tram and would be more compatible with the OHSU and
the greenway master plans than those on Meade.
In contrast to the 2003 LPA, the 2003 LPA to Park and the Tillamook Branch Line alignments
would:
x Provide one-half mile walk access to approximately 1,080-1,580 additional residents
x Add 800-1,125 more park and ride spaces
x Add 2,300 to 3,100 additional daily system rides
x Increase total transit mode share from the corridor to downtown Portland by one percentage point
x Reduce traffic across cutlines by approximately 100 vehicles during the 2 hour P.M. peak period.
In comparison to the options that terminate at SE Park Avenue, the 2003 LPA would:
x Cost approximately $99 to $124 million less to construct
x Cost $1.0-$1.2 million less to operate each year
x Require six to seven fewer full acquisitions
x Impact two fewer planned parks
x Have a 10,000 s.f. smaller footprint over stream crossings
x Result in fewer noise and vibration impacts
The differences between the 2003 LPA to Park and the Tillamook Branch Line alignment are as
follows. The 2003 LPA to Park would:
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x Provide one-half mile walk access to 500 more households and 1,680 more employees
x Increase total transit ridership by approximately 800 trips per day
x Result in fewer rail freight impacts than the Tillamook alignment option.
In comparison with the 2003 LPA to Park, the Tillamook option would:
x Provide approximately one minute greater total travel time savings to PSU and South Waterfront
x Avoid truck access impacts in the North Industrial area
x Result in one fewer full and five fewer partial acquisitions
x Cost approximately $25.6 million less to construct
In contrast to the elevated option, the SE McLoughlin Boulevard at grade crossing would provide a
better environment at the Bluebird Station and would cost about $23 million less to construct than
the elevated option. Its visual impact is also considerably lower. It would require, however,
extensive mitigation for traffic impacts, which would reduce the cost savings and which would also
further increase the impact to Kronberg Park and may increase property impacts. It is also
considered unacceptable to ODOT rail, which has stated that it would not approve this at-grade
crossing in this location.
The design option for a station at SE Harold Street would increase line ridership by approximately
400. However, the option without a Harold Street Station would result in about one minute greater
travel time savings, increase system transit ridership by 200 trips per day, and require approximately
$7.5 million less in capital cost over the option with a station at SE Harold Street.
The station location options in downtown Milwaukie provide similar one-half mile walk access to
residents and employees; however, options which include two stations rather than one would provide
slightly better increased access and more opportunity to stimulate development. Providing a single
station in downtown Milwaukie would produce slightly faster overall travel times. The SW Harrison
Street station offers fewer redevelopment opportunities. The Washington Street Station would
increase impacts to the historic R. Derwey House, but all of the alignment options would result in an
adverse effect to the house, with or without a station there.
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6. COMMUNITY PARTICIPATION, AGENCY COORDINATION, AND
REQUIRED PERMITS
6.1 COMMUNITY PARTICIPATION
This section summarizes the community participation
process for the Portland-Milwaukie Light Rail Project,
describing past activities and elements that will be
implemented as part of the public comment period for
this SDEIS and leading to the selection of a new Locally
Preferred Alternative (LPA). Additional information on
community participation activities can be found in
Chapter 2, Alternatives Considered (Section 2.1,
Screening and Selection Process); and Appendix B,
Environmental Justice Compliance.
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6.1.1 Goals of the Community Participation
Program
The goal of the public involvement process is to support the selection and implementation of an LPA
through participation of well-informed and involved communities and local governments. The
community involvement process has been designed to ensure that community concerns and issues
are identified early and addressed in the planning, engineering, environmental, economic, and
financial efforts of the project.
Public involvement and participation have been critical in the development of both phases of the
current project and its predecessors, the South/North Corridor Project and the South Corridor
Project. The project has featured:
x

Proactive public involvement and education programs to provide comprehensive and
understandable information

x

Timely public notice

x

Full public access and involvement in key actions and decisions

x

Outreach to segments of the community that typically do not become involved in transportation
planning

x

Support for early and continuing involvement of the public
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6.1.2 General Elements of the Community Participation Program
This section outlines the general elements included within the community participation program.
6.1.2.1 Citizen Advisory Committee

A 21-member Citizen Advisory Committee (CAC) was engaged at the beginning of the preparation
of this SDEIS. CAC members were solicited through an advertised process where members applied
to participate in the CAC and members were selected by Metro from the applications received. The
purpose of the CAC is to:
x

Have accessible public meetings and make meeting notes available to members of the public
upon request.

x

Work with Metro staff to review and understand technical, design, and operational information
in order to facilitate informed recommendations from their communities.

x

Advise the Portland-Milwaukie Steering Committee on issues regarding the overall design of the
Portland-Milwaukie Light Rail Alternative as they relate to neighborhood character and needs.

x

Provide a forum for corridor-wide public involvement and input, where citizens throughout the
corridor can address issues of corridor-wide significance.

x

Inform Metro staff of community issues that need to be considered in the design of the PortlandMilwaukie Light Rail Alternative.

x

Evaluate the community acceptability of light rail alignment and design options.

x

Review and assess technical analyses (such as environmental and traffic impacts) from a local
perspective and recommend potential mitigation.

x

Connect with other community organizations and establish a network for the flow of information
to and from project-related areas.

x

Address contentious community issues among those most directly affected by a light rail project
and the various design components of that project.

x

Provide a community-based recommendation for the LPA.

6.1.2.2 Community Outreach Tools

The project has employed a variety of community outreach tools through the preparation of this
SDEIS and will continue to use these tools to engage the community in the selection of the LPA.
x

Transportation hotline. The hotline (503-797-1900) provides project information about public
involvement opportunities at key decision points. It also offers community members a
convenient method for requesting information about the project.

x

Web site. The project web site has provided up-to-date information including project history,
information about the SDEIS process, opportunities for public involvement, and a schedule of
meetings. Online access is an important means of communication, especially with those who
might not attend meetings or public hearings. The web site uses accessible technology and offers
the opportunity to request further information. The web site can be accessed at www.metroregion.org/southcorridor.
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x

Online questionnaire. A self-selected web-based survey will likely be used to gather
information and opinions prior to formation of the LPA. The method does not provide
statistically sound data, but it does provide information about public views, especially for those
who are interested in the process but do not attend public meetings. A paper survey will be
available upon request.

x

Mailing list. The project has maintained an active mailing list and seeks to expand the
distribution of study materials through community resources and public destinations.

x

Newsletter and e-newsletter. The project has prepared and mailed one newsletter to residents
and businesses in the corridor and interested persons, describing the range of alternatives now
being considered and the process to update the previous environmental analysis. E-newsletters
have been used frequently during the process to announce meetings and other milestones. A final
newsletter and e-newsletter will be prepared to announce the publication of the SDEIS and
public comment opportunities.

x

Fact sheets. Fact sheets and area-specific updates were prepared and distributed as needed to
support station planning, safety and security activities, and other specific project needs.

x

Visual simulation. The project has created visual simulations of design concepts and mitigation
strategies conceived for the proposed alignment (and any design options) to increase public
understanding and strengthen their ability to provide meaningful input on station design,
environmental review, and selection of the LPA.

6.1.2.3 Media Outreach and Advertising

Media outreach, with a specific emphasis on community newspapers and project-specific
neighborhood publications, ensures that the public is informed about meetings, workshops, key
decision points, and opportunities for involvement. At earlier stages in the project, including during
the previous South Corridor Project, outreach to the media included reporter and editorial briefings,
news releases, media advisories, and meeting notices. Continued media outreach is planned to
coincide with the release of this SDEIS and the public comment period and will continue through the
selection of the LPA and development of the FEIS.
x

Earned media. The project has coordinated with local jurisdiction partners to provide
community newspapers and neighborhood newsletters with information about meeting dates and
public involvement opportunities.

x

Advertisements. Paid ads will be purchased at key decision points to ensure that the public is
informed about project meetings. Large advertisements in The Oregonian will be purchased to
advertise the draft SDEIS open houses, public comment period, and public hearing.

x

Press releases. Press releases and media advisories to regional and community newspapers have
accompanied key milestones and public meetings. Additional press releases will be prepared to
support the public comment period and selection and adoption of the LPA.
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6.1.2.4 Community Meetings

In addition to the CAC and Steering Committee meetings, public meetings and events of various
sizes and formats occurred throughout the process to provide information to the public and gather
input.
Community meetings targeted a wide variety of groups including neighborhood and business groups,
property owners, tenants adjacent to alignments, transportation and environmental interest groups,
major employers, civic organizations, elected officials, and other stakeholders. Metro staff provided
project briefings upon request.
x

Project kick-off. The project has held two open houses in the corridor, stakeholder meetings in
the north end of the proposed alignment, and three segment meetings at the south end of the
proposed alignment to announce the start of the SDEIS and ask for public input on proposed
design options before selecting the option(s) that would be studied in detail.

x

Canvassing. With a variety of impacts, Metro staff contacted property owners along the
proposed alignment to discuss potential impacts and mitigation strategies and engage property
owners in public involvement opportunities like station planning workshops or open houses.

x

Community meetings at station areas. The project has held two workshops and two open
houses in Southeast Portland to examine ideas about changes to station areas and gather input
about priorities for changes to station areas. The project also held two workshops in
Milwaukie/Clackamas County to examine choices about station locations.

x

Draft report open houses. To release and explain the draft environmental review document,
Metro is holding open houses along the project corridor, as identified in the project fact sheet.

x

SDEIS Public Hearing. Metro is conducting a public hearing in compliance with the
requirements of NEPA, Oregon land use regulations (as appropriate), and Metro’s Public
Involvement Policy. The hearing is scheduled within the 45-day public comment period and is
beyond the minimum 15 days required for a hearing following the release of the SDEIS “Notice
of Availability” in the Federal Register. Notification of the SDEIS has also been published in
local newspapers and mailed to property owners adjacent to the alignments under study. All
comments received during the comment period will be compiled into a public comment report
for distribution to decision-makers for their use in adopting an LPA. A definitive response to all
comments will be made in the FEIS.

6.1.2.5 Documentation

A wide range of documentation was prepared and made available to the public throughout each
project phase. Beyond newsletters and fact sheets developed specifically to engage the public, other
documents available include the following:
x

Technical Reports. The project’s technical reports are available to the public for review and are
listed in Appendix C, Supporting Documents.

x

SDEIS/FEIS. The SDEIS, and subsequent FEIS, are key public information documents that are
available to all community members, stakeholders, agencies, and other interested people. This
SDEIS provides information about the alternatives under consideration as well as a comparison
of the benefits, costs, and impacts associated with each alternative. The Executive Summary of
the SDEIS is available separately for public review.
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x

Public Comment Report. With the release of the SDEIS, the project is providing a 45-day
public comment period, as required by federal regulations. During this time, the public can
comment on the SDEIS by e-mail, telephone, fax, or at public meetings. Local jurisdictions will
review the SDEIS and prepare recommendations and comments. Comments will be summarized
and also published verbatim, indexed, and sorted by topic in a Public Comment Report. As
mandated by NEPA, the project will also respond to comments in the Response to Comments
section of the FEIS.

6.1.2.6 Notification

A range of techniques has been used to notify the public of project-related meetings and decision
points. Information about project meetings has been included in Metro’s agency-wide weekly
meeting notices and posted on the project web page. Meetings are typically advertised in The
Oregonian (general or zoned editions) or community newspapers. Open house or workshop
invitations were mailed or hand-delivered to homes and businesses in a targeted geographic area.
Information about meetings was also distributed at neighborhood and business association meetings
and through e-mail lists.
Public comment periods, public comment hearings, and other meetings related to the formal decision
process will be advertised in community newspapers, The Oregonian, and mailed to household and
businesses on the Portland-Milwaukie Light Rail Project mailing list. The project mailing list
includes property owners adjacent to or near the proposed alignment and interested persons from the
South/North Corridor Project and the earlier phases of the South Corridor Project.
6.1.2.7 Environmental Justice Outreach and Compliance

Early in the project, Metro staff evaluated 2000 U.S. Census data and reviewed past documentation
of the project area to identify concentrations of low-income, Hispanic, or minority residents. No
significant concentrations of these groups were identified. However, some limited low-income,
Hispanic or minority pockets were identified, so areas with potential concentrations of these groups
were targeted for door-to-door canvassing and offered project briefings. The 2000 U.S. Census data
related to low-income, minority, and Hispanic populations are provided in Section 3.3,
Neighborhoods and Communities, and Appendix B, Environmental Justice.
6.1.2.8 Complying with Federal and State Regulations

Metro’s Public Involvement Planning Guide ensures that the appropriate publics are involved, that
adequate notice of meetings and decision points are given, and that a variety of appropriate public
involvement strategies are used. FTA also provides guidance and review to ensure that the
requirements of NEPA and other applicable federal laws are met. The public involvement effort for
this SDEIS also complies with Metro’s Transportation Planning Public Involvement Policy. Metro’s
policy exceeds federal and state requirements for public involvement and notification.
6.1.2.9 SDEIS Public Comment Period and Adoption of the LPA

The publication of this SDEIS initiates a public comment period that will last a minimum of 45 days
as required by federal regulations. At the conclusion of the public comment period, the project will
begin a process aimed at selecting the LPA. A concerted effort will be made during the 45-day
public comment period to inform and engage community members using tools described above.

May 2008

Portland-Milwaukie Light Rail Project SDEIS

6-5

Some of these activities will include community group briefings, newsletters, web site updates,
online questionnaires, and CAC meetings.
At the conclusion of the formal public comment period, the Steering Committee will make a formal
recommendation on the LPA. Each involved jurisdiction and agency will then review and formulate
their own recommendation on the LPA. In most cases, a public hearing will be held prior to a
decision being made by the local governing body. The LPA will also need to be presented to the
Joint Policy Advisory Committee on Transportation (JPACT) and the Metro Council. The Metro
Council will also hold a public hearing before taking final action on the LPA.
6.1.3 Public Participation Efforts in Previous Project Phases
The key public involvement activities undertaken within the previous major project phases prior to
undertaking this SDEIS are summarized below. Section 2.1, Screening and Selection Process, of this
SDEIS, provides a project timeline and a more detailed description of these project phases.
6.1.3.1 South/North Corridor DEIS

The South Corridor Project was preceded by the South/North Corridor Project. A DEIS was
published in February 1998 that evaluated various LRT Alternatives in the South/North Corridor.
The South/North Project LPA was revised when voters failed to re-approve local funding in 1998.
The North Corridor Interstate MAX Project evolved with alternative sources of local funding in the
north portion of the corridor, and the South Corridor Project evolved from a re-examination of a
variety of High-Capacity Transit Alternatives in the South Corridor. Community participation during
the South/North Project began in 1991 with preliminary alternatives analysis and is detailed in the
South/North DEIS (Metro 1998).
6.1.3.2 South Corridor Project

Between 2000 and 2002, the South Corridor project conducted public involvement for the South
Corridor Alternatives Analysis and its SDEIS, which included alternatives for light rail, bus rapid
transit and busways in the Portland-Milwaukie corridor and in the I-205 corridor. Details on the
public involvement efforts conducted for that SDEIS are available in the South Corridor SDEIS
(Metro 2002).
6.2 AGENCY COORDINATION
Federal, state, and local agency coordination has played an important role throughout the entire
study process. Agencies listed in Table 6.2-1 have been contacted for the reinitiation of the SDEIS
for the Portland-Milwaukie Light Rail Project and also became sources for supporting information
used in the development of analysis methods, data collection, resource identification, and/or
determination of regulatory compliance requirements. Agencies have provided valuable information
and, on occasion, additional evaluation or comments throughout the analysis. Consultation regarding
compliance with specific regulatory issues with the U.S. Army Corps of Engineers, U.S. Fish and
Wildlife Service, National Marine Fisheries Service, the Oregon Department of State Lands, and the
Oregon State Historic Preservation Office is reflected in letters from these agencies, included in
Appendix A, Agency Correspondence and Coordination. A summary of the coordination activities
with the natural resource agencies is also included in Appendix A.
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Table 6.2-1
Federal, State, and Local Agency Coordination
Type of Agency
Federal

State of Oregon

Agencies

Wetlands; Hydrology/Water Quality; Geology/Soils

Federal Highway Administration (U.S. DOT)

Hydrology/Water Quality; Wetlands; Traffic; Air
Quality; Energy Displacements/Relocation; Highway
Improvement Plans; Historic Resources; Noise and
Vibration; Capital Cost Estimates

U.S. Coast Guard

Rivers and Harbors Act (Section 9 Permit)

Federal Railroad Administration (U.S. DOT)

Railroad

Federal Emergency Management Agency

Hydrology/Water Quality; Floodplains

U.S. Department of Energy

Energy

U.S. Department of the Interior, Geological Survey

Hydrology/Water Quality; Geology/Soils; Visual
Impact Assessment

U.S. Department of the Interior, Park Service

Parklands

Advisory Council on Historic Preservation

Historic/Cultural Resources

U.S. Environmental Protection Agency

Wetlands; Air Quality; Hazardous Materials; Noise;
Environmental Justice

U.S. Fish and Wildlife Service

Threatened and Endangered Species

U.S. Natural Resources Conservation Service

Wetlands; Geology/Soils

Bonneville Power Administration

Energy

National Marine Fisheries Service

Threatened and Endangered Species

Northwest Power Planning Council

Energy

Department of State Lands

Hydrology/Water Quality; Wetlands

Department of Fish and Wildlife

Wetlands; Threatened and Endangered Species;
Wildlife/habitat
Energy

Department of Energy

Regional and
Local

Tribal

Topic

U.S. Army Corps of Engineers

Department of Environmental Quality

Hydrology/Water Quality; Wetlands; Air Quality;
Energy; Hazardous Materials; Noise and Vibration

Department of Transportation

Hydrology/Water Quality; Wetlands; Traffic;
Hazardous Materials; ;Air Quality; Energy;
Geology/Soils; Displacements/Relocations;
Highway Improvement Plans; Historic Resources;
Noise and Vibration; Capital Cost Estimates

State Historic Preservation Office

Historic and Archaeological Resources

Department of Geology and Mineral Industries

Geology/soils; Seismic/earthquakes

City of Portland, City of Milwaukie, City of Oregon City, City
of Gladstone and Clackamas County

Wetlands; Hydrology/Water Quality; Fish and
Wildlife; Land Use and Economic Development;
Historic Resources; Displacements/Relocations;
Transportation Plans and Traffic; Noise and
Vibration; Visual Resources; Historic and
Archaeological Resources; Neighborhoods;
Hazardous Materials

Metro

Land Use; Flood Plain; Hydrology/Water Quality;
Wildlife; Habitat; Threatened and Endangered
Species; Traffic; Transit; Seismic/earthquakes;
Wetlands

Pacific Northwest Utilities Conference Committee

Energy

TriMet

Capital Costs; Operations and Maintenance Costs;
Transit Operating Plans; Transit Facility Design;
Facility and Operation Guidelines

Columbia River Inter-Tribal Fish Commission,
Grand Ronde Tribe
Siletz Tribe
Warm Springs Tribe

Cultural Resources; Fisheries
Cultural Resources
Cultural Resources
Cultural Resources

Source: Metro and TriMet: July 2002.
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6.3 PROJECT PERMITS AND APPROVALS
Following is a list of the major federal, state, and local permits and approvals that the PortlandMilwaukie Light Rail Project may need. The project will seek intergovernmental agreements to
consolidate, simplify, and contain costs of the local permitting process to the extent possible.
Federal and State Permits/Approvals:
x

Section 404 Permit – U.S. Army Corps of Engineers

x

State Wetlands Removal and Fill permit – Oregon Department of State Lands (DSL)

x

Section 401/Water Quality Certification – Oregon Department of Environmental Quality (DEQ)

x

Federal Endangered Species Act Review – National Marine Fisheries Service (NMFS) and U.S.
Fish and Wildlife Service (USFWS)

x

Section 9 of the Rivers and Harbors Act – U.S. Coast Guard

x

Section 10 of the Rivers and Harbors Ac – U.S Army Corps of Engineers

x

Section 106 – Oregon State Historic Preservation Office (SHPO)

x

Section 4(f) – U.S. Department of Transportation (US DOT), in consultation with the U.S.
Department of the Interior

x

Indirect Source Permit – Oregon Department of Environmental Quality (DEQ)

x

Oregon Endangered Species Act – Oregon Department of Fish and Wildlife (ODFW)

x

Migratory Bird Treaty Act-U.S. Fish and Wildlife Service

x

NPDES Permit – Oregon Department of Environmental Quality (DEQ)

x

Public Utilities Commission (PUC) Permits – Oregon PUC

x

Right of Way Permit (Interstate) – Federal Highway Administration

Local Permits/Approvals:
x

Land use design review, conditional use, subdivision and environmental review permits – City of
Portland, City of Milwaukie, City of Oregon City, City of Gladstone, and Clackamas County

x

Greenway Permit and Environmental Zone review – City of Portland

x

Land Use Final Order (LUFO) in compliance with Statewide Planning Goals – Metro

x

Building, demolition, blasting, grading, tree removal, and erosion control permits

x

Electrical/mechanical/plumbing permits

x

Utility relocations

x

Right-of-way permits
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