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EXECUTIVE SUMMARY

The I-205 Corridor User Analysis was undertaken to better understand travel characteristics of
current users of the I-205 corridor currently being considered for tolling. The Oregon
Department of Transportation (ODOT) will use this information to inform the development,
screening, and analysis of alternatives for the I-205 Toll Project. The Executive summary
presents a summary of the key findings from the analysis.

Where do users of the 1-205 corridor travel to and from?

While trips using the I-205 corridor come from throughout the Portland metropolitan region
and beyond, a large share of them originate locally within the corridor. The map below shows
the origins of travelers using the I-205 Abernethy Bridge. Darker blue shading of zones
indicates a higher percentage of trips from those zones. Higher percentages of users come from
nearby areas such as West Linn, Oregon City, Gladstone, and Clackamas. Fewer travelers come
from areas farther away, including approximately 3% from Clark County, Washington.
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What percentage of trips are through trips?

The segment of I-205 that ODOT is
considering for tolling stretches between
the Stafford Road and OR 213
interchanges. Through trips comprise
only about one-quarter of the trips on this
Project segment. The remaining three-
quarters of users acess I-205 locally in the
Project segment—meaning that they enter
or exit I-205 at one of the
five interchanges in this
segment of 1-205 (see

Trips Using the I-205 Project Segment

M Through Trips

M Local - External North
I Local - External South

Internal Trips

Abernethy
Bridge

diagram below). This
includes 19% “internal”

LOCAL - EXTERNAL NORTH

LOCAL - EXTERNAL SOUTH 1-205

trips —which both enter

<

and exit I-205 within the

Project segment Stafford Rd

10th St OR43 OR 99E OR 213

interchanges.

I-205 Toll “Project Segment” is indicated in green shading

Do users reroute off 1-205 during times of congestion?
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Example Rerouting Pattern
Our analysis shows vehicles rerouting off of
I-205 during higher demand periods when
traffic congestion is present. For example, for
northbound I-205 travelers to the Oregon
City Arch Bridge, an estimated 10% to 15%
of trips exit I-205 and take alternative roads
(Borland Road and/or Willamette Falls
Drive) during the midday when there is little
congestion. During the PM peak period,
however, the proportion of travelers
choosing these alternative routes to the Arch
Bridge increases to 35% to 45%. This
difference indicates that during the PM peak
period 20% to 30% of these travelers may be
rerouting away from I-205 to local routes to
avoid traffic congestion. The Project team
conducted rerouting analyses for other

origin/destination pairs as well. Results indicate shifts in traffic routing away from I1-205 to local
routes during peak travel times may be above 50% for some travel patterns. Borland Road,
Willamette Falls Drive, OR 99E, Stafford Road and Schaeffer Road were identified as alternative
routes that experience the greatest amount of rerouting.
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1 INTRODUCTION

1.1 Purpose

This memorandum summarizes an assessment of corridor user travel characteristics undertaken
for the Interstate 205 (I-205) Toll Project (Project). The objective of the analysis is to inform the
alternatives development, screening, and analysis through enhanced understanding of travel
behavior and characteristics of existing and potential users of the Project corridor. The Project
team used the StreetLight Data, Inc. (StreetLight) mobility platform as the primary tool for the
analysis, with available information from the Metro Regional Travel Demand Model (RTDM)
and the Oregon Statewide Integrated Model also used to cross-check key findings, fill in gaps in
information, or identify potential uncertainties.

1.2 Organization

The remainder of this memorandum is structured into the following sections:

e Methodology describes tools and data sources used for the analysis.

e Corridor User Travel Patterns summarizes origins/destination patterns and other travel
characteristics of corridor users.

e Existing Rerouting Patterns uses StreetLight to assess the likelihood of trips rerouting from
I-205 due to current congestion levels.

e Corridor User Demographics provides estimated demographic breakdowns of corridor
users and compares them to the regional averages.

e Appendices

Oregon
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2 METHODOLOGY

2.1 Overview

The corridor user analysis focuses on trips and users of the I-205 corridor encompassing
segments being evaluated for tolling between the Stafford Road and OR 213 interchanges
(Project segment), including the I-205 Abernethy Bridge over the Wilamette River. The analyzed
geographic area included the Project segment—the I-205 mainline between Stafford Road and
OR 213 —as well as other facilities throughout the region that these trips use to get to/from the
Project segment. The Project team also analyzed travel on local roads that serve as alternative
routing options to I-205.

The majority of this corridor user analysis is based on findings from analyzing data provided
through StreetLight with additional information and comparisons provided via Metro’s RTDM
and the Oregon Statewide Integrated Model which can be found in Appendix B.

2.2 Background Information on StreetLight Data

StreetLight is a web-based, on-demand mobility data analytics platform. This service uses
anonymized, personal cellular-device location data (location-based services data) and
navigation GPS data that is processed into origin/destination matrices, travel time, and routing
information. This corridor user analysis used location-based services data. The raw location-
based services data were processed into probable trips, with adjustments to trip data made
based on sampled devices compared to the population at the level of the census block.

The Streetlight tool provides access to a larger scale of transportation data to support better
understanding of transportation patterns and behavior in the study area than would be
available through more traditional data collection techniques.

For more details on StreetLight’s methodology and data sources, refer to Appendix A, which
include StreetLight Insight Metrics: Our Methodology and Data Sources (updated July 2019) and
“StreetLight Volume and Methodology & Validation White Paper (updated August 2019).

2.3 Analysis Parameters and Sample Size

This analysis used location-based services data from 2019. The Project team used StreetLight
location-based services dataset for 2019 weekday travel (Monday to Thursday, January through
December) for all analyses. The project team also performed comparisons using average
weekday daily travel data from Metro’s RTDM from the 2015 baseline model.

Depending on the geographies selected for a particular analysis, the sample size ranged from
around 10,000 devices (for a specific origin-destination pattern) to 100,000 or more devices (for a
regionwide analysis of trips crossing the Abernethy Bridge).

In the six counties in the vicinity of the Project segment—Multnomah, Clackamas, Washington,
Marion, Yamhill and Clark Counties—StreetLight provided the number of devices captured in

Oregon
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each county in March 2019 (Table 1). The number of devices in relation to the total population of
each county indicates a relatively robust sample size.

Table 1. StreetLight's Device Sample Size in Project Area
County ‘ Number of Devices (March 2019) ‘ Total Population
Multnomah County 155,616 804,606
Washington County 92,000 589,481
Clark County 74,832 473,252
Clackamas County 65,500 410,463
Marion County 57,000 339,641
Yamhill County 16,000 104,831

Data source: American Community Survey 2019 5-Year Estimate, StreetLight

StreetLight has published a case study of device sample share in Florida at the census tract level. Device
sample share is defined as number of devices captured over total population. StreetLight calculated the
number of devices in one census block during nighttime and then aggregated that to the census tract level.
The assumption is that if a device stays overnight in one census block, then this census block is most likely its
home location. The study found the average device sample share to be about 13% of the population; however,
the exact percentage of trips captured through these devices is unclear.*

2.4 Data Limitations

The methods by which StreetLight gathers, transforms, analyzes, and models data are
fundamentally insufficient to portray reality with 100% certainty. Any presentation of data,
metrics, or statistics should be viewed with a discerning eye. While StreetLight bases its data on
actual, historical information collected from travelers, it 1) provides only a sample of the total
trips being made, and 2) requires algorithms to normalize and expand location-based data. As
such, its accuracy can be questioned and uncertainty in any findings should be reconized.

Additionally, because StreetLight’s data depends on smart device tracking, some inherent
biases in the sample base could occur because a higher proportion of members of certain
demographic groups may not use smart devices; therefore, these groups could be
underrepresented in StreetLight data. The Project team does not know the identity of individual
drivers or smart devices, as the data is anonymized.

Despite the limitations noted above, this data source provides useful indicators for
understanding travel patterns and user characteristics on the I-205 Project segment. Research to-
date shows that the accuracy of StreetLight’s data for analysis of trip origins and destinations
and other travel pattern information increases as the sample size increases.! Furthermore, the
information presented was cross-checked against other available sources where available,
including the Metro RTDM and the Oregon Statewide Integrated Model (Appendix B), and was
found to be consistent.

1 Guidelines for Using StreetLight Data for Planning Tasks, Yang, et.al., Virginia Transportation Research
Council, March 2020.

o]
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3 CORRIDOR USER TRAVEL PATTERNS

This section discusses the Project corridor’s existing use patterns. The Project team addressed
the following questions related to travel patterns:

e Origin/Destination Analysis: Where do trips using the I-205 Project segment come from
and go to?

e Travel Shed Analysis: How far off of I-205 do Project segment trips typically travel, and
what routes are used most often?

e [-205 Mainline Travel Patterns: Which ramp interchanges are used most frequently to
access 1-205, and what share of trips are passing all the way through the corridor?

3.1 Origin/Destination Analysis

KEY FINDINGS
e A relatively high share of Abernethy Bridge trips are local access trips from/to nearby areas such
as West Linn, Oregon City, Gladstone and Clackamas
e Broad regional coverage of trip origins/destinations beyond the Project segment, including urban
areas in Washington County
e About 10 to 15% of Abernethy Bridge trips have an origin or destination outside of the Portland
metro region

e Less than 5% of Abernethy Bridge trips are from/to Clark County, Washington

This analysis examined origins and destinations of I-205 trips crossing the Abernethy Bridge.
The Project team divided the region into 23 geographic areas designed to provide an overview
of potential usage patterns, with smaller areas identified near the Project segment allowing for a
tiner level of analysis. The Project team also identified external gateways representing the
primary roadways travelers take into and out of the region including I-5, US 26, I-84 and OR
99W. All geographic areas correspond to the RTDM areas (aggregations of the model’s
transportation analysis zone system). Appendix B includes a map of the geographic areas and
external gateways.

Figure 1 and Figure 2 identify the percentage of Abernethy Bridge trips coming from and going
to each geographic area, respectively. The StreetLight dataset sampled approximately 101,000
total unique devices and approximately 467,000 trips. The distribution of trip origins (Figure 1)
is similar to that of trip destinations (Figure 2) over the course of the day.

The origin/destination analysis indicates that a relatively high share of trips on this segment of
I-205 originate locally, in nearby areas such as West Linn, Oregon City, Gladstone, and
Clackamas. However, there is also broad regional use of the corridor, including trips originating
in or destined to urban areas in Washington County such as Tualatin, Tigard, and Beaverton.

Approximately 3% of all Abernethy Bridge trips are from/to Clark County, Washington. While
most Abernethy Bridge trips begin and end in the Portland metro area, roughly 12% of trips
travel to or from outside of the region. Among these external trips, the majority are via I-5
to/from the south, accounting for about 9% of all trips over Abernethy Bridge.

Oregon
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Figure 1. Regional Origins of 1-205 Trips Crossing the Abernethy Bridge
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Figure 2. Regional Destinations of I-205 Trips Crossing the Abernethy Bridge
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Data Validation with the Regional Travel Demand Model

The Project team compared StreetLight origin/destination analysis results with a similar analysis of Abernethy
Bridge origin/destination patterns performed using the RTDM (2015 model base year). The results show a
high degree of consistency in daily travel patterns between the StreetLight and RTDM-based analyses. Most
zones are within 1% of total demand, though one notable difference in trip percentage was identified in the
North Portland zone (3% with StreetLight, compared to 1% with the RTDM). This area includes the Portland
International Airport and could reflect challenges in capturing airport activities using these tools. Comparison
with ODOT'’s Statewide Integrated Model also showed consistency with the StreetLight results. Appendix B
includes a table comparing origin/destination results from the RTDM, the Statewide Integrated Model, and
StreetLight.

3.2 Travel Shed for Abernethy Bridge Users

KEY FINDINGS
e  More than half of trips traveling northbound across the Abernethy Bridge come from I-5

e More than 80% of northbound trips across the Abernethy Bridge exit [-205 before the 1-84
interchange

o Trips patterns crossing the Abernethy Bridge southbound mirror the northbound patterns

This analysis shows the commonly used routes to get to and from the Abernethy Bridge.
Otherwise known as the “travel shed,” the graphic depicts the concentration and distribution of
trips throughout the roadway network over the day. The travel shed analysis is consistent with
the origin/destination analysis results in that it indicates a relatively high percentage of bridge
trips coming from areas near the Project segment.

Figure 3 shows the daily travel shed for trips traveling to the Abernethy Bridge from their
points of origin. Figure 4 shows the travel shed for northbound travel from the Abernethy
Bridge to destinations to the north. The colored routes indicate intensity of routing choices to or
from the Bridge. StreetLight’s data used in this analysis for both northbound and southbound
directions sampled approximately 209,000 unique devices and 1,445,000 trips.

I-5 to I-205 is the most used route to access Abernethy Bridge northbound, accounting for more
than half of all northbound trips on the Bridge. The travel shed shown in Figure 3 illustrates a
long tail to the south and a relatively short tail to the north, which reflects longer distance trips
coming from areas south of the metro region. Other significant connections for northbound
travel across the Bridge include OR 43 connecting with Lake Oswego and West Linn, and SW
Tualatin-Sherwood Road connecting with the communities of Newberg, Sherwood, and
Tualatin.

o]
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Figure 3. Trips To Abernethy Bridge Northbound
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Most northbound Abernethy Bridge trips traveled only a relatively short distance farther on I-
205. Most exited at nearby interchanges connecting to Gladstone, Oregon City, and other areas
of Clackamas County. Figure 4 shows that OR 213 (connecting with the southern part of Oregon
City), OR 99E (connecting with Gladstone and Milwaukie), and OR 212 (connecting to Happy
Valley and beyond) were the most common routes. Only about 30% of trips remained on I-205
past Johnson Creek Boulevard and fewer than 20% continued beyond the I-84 interchange.
Approximately 5%? of northbound trips traveled across the Glenn Jackson Bridge into
Washington.

Analysis of southbound Abernethy Bridge trips showed similar travel shed patterns as
northbound travel. Appendix C contains maps showing the southbound results.

2 The Abernethy Bridge user destination analysis (Figure 2) shows 3% of trips end in Clark County,
Washington, while this analysis shows 5% traveling across the Glenn Jackson Bridge into Washington.
The discrepancy is due to slight differences in methodologies such as including Washington trips outside
of Clark County and the direction of the analysis being northbound as opposed to bidirectional.

Oregon
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Figure 4. Trips From Abernethy Bridge Northbound
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33 1-205 Mainline Travel Patterns

KEY FINDINGS
e Through trips make up about one-quarter of the I-205 trips between Stafford Road and OR 213.

e The remaining three-quarters of trips enter and/or exit I-205 at one of the five local interchanges.

e About 15 to 20% of trips are internal to the Project segment, entering and exiting within the five
local interchanges.

To understand I-205 mainline travel patterns on the Project segment between Stafford Road and
OR 213, the Project team conducted an assessment of where these vehicle trips entered and
exited I-205. These trips were classified as follows:

o Through trips: trips that travel on I-205 all the way between Stafford Road and OR 213
without using any local entrance or exit ramps.

e Local — External South trips: northbound trips that enter I-205 south of the Project segment
and exit I-205 at one of the ramps within the Project segment; and southbound trips that
enter I-205 at one of the ramps within the Project segment and exit I-205 south of the Project
segment.

e Local — External North trips: northbound trips that enter I-205 at one of the ramps within the
Project segment, and exit I-205 north of the Project segment; and southbound trips that enter
I-205 north of the Project segment and exit I-205 at one of the ramps within the Project
segment.

e Internal trips: trips that both enter and exit I-205 within the Project segment.

The analysis showed that through trips made up approximately 25% of travel on the Project
segment. Approximately 75% of vehicles entered or exited I-205 locally (including Local
External — South, Local — External North, and Internal trips). A significant portion, around 15 to
20% of all corridor trips, were internal users who traveled only a short distance on I-205—both
entering and exiting within the Project segment.

Figure 5 and Figure 6 illustrate the breakdown of trip categories in the northbound and
southbound directions, respectively. For the northbound direction, the analysis sampled
approximately 166,000 devices and 1,003,000 trips. For the southbound direction, the analysis
sampled approximately 175,000 devices and 1,052,000 trips.

The northbound and southbound directions show similar travel patterns and are combined to
assess the patterns on the Project segment as a whole. The directional analysis of Local —
External North and Local — External South trips over the course of the day indicates that there
were more corridor trips traveling from/to the north (approximately 30 to 35%) as compared to
the south (approximately 20 to 25%).

Oregon
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Figure 5. I1-205 Project Corridor Trip Classification for Northbound Travel
NB 1-205
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Figure 6. 1-205 Project Corridor Trip Classification for Southbound Travel
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Data Validation with the RTDM

A similar analysis was conducted for mainline travel patterns using the RTDM to compare with the results
from StreetLight. The directional and bi-directional comparisons in Error! Reference source not found.
indicate a high degree of similarity between these two tools. The RTDM shows slightly lower shares of
internal travel and slightly more Local-External travel to/from the south, but the overall results indicate that
the general travel patterns in the data represented in StreetLight are similar to those modeled in the RTDM.

Table 2. I-205 Project Corridor Trip Classification Comparison (Bi-Directional)

StreetLight Results Regional Travel Demand Model Results
Bi- Bi-
Type of Trip Northbound | Southbound | Directional | Northbound | Southbound | Directional
Through Trips 28% 24% 26% 27% 27% 27%
Local - External North 36% 32% 34% 33% 33% 33%
Local - External South 17% 24% 21% 25% 25% 25%
Internal Trips 19% 20% 19% 15% 15% 15%

Using the RTDM, the Project team conducted a more extensive assessment of I-205 mainline
travel patterns beyond the Project segment, as summarized in Figure 7 and Figure 8. The two
tigures represent northbound and southbound I-205 trips that traveled on any portion of the
Project segment between the Stafford Road and OR 213 interchanges. The analysis used the
RTDM (2015 baseline model scenario) to estimate the ramp-to-ramp flows on the I-205 mainline
for average weekday conditions. The figures show the percentage of total I-205 corridor trips
using interchange ramps (both entrances and exits) for northbound and southbound travel on I-
205.

The RTDM indicates that 45% to 50% of the project segment trips begin or end between the OR
213 and I-84 interchanges. Similar to previous analysis of Abernethy Bridge trips, the Project
segment trips show 5% or less of trips crossing the Glenn Jackson Bridge to/from Washington.
At the southern end of the corridor, about 10% of the trips come from/go to the south beyond
the Portland metro area via I-5.
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Ramp-to-Ramp Traffic Diagram for Northbound Trips on the Project Segment (Regional Travel Demand Model)

Figure 7.
North of Columbia River
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I-5 South *Project segment trips include any that travel on I-205 between Stafford Rd and OR 213 interchanges

Source: Metro RTDM
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Figure 8. Ramp-to-Ramp Traffic Diagram for Southbound Trips on the Project Segment (Regional Travel Demand Model)
North of Columbia River
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4 EXISTING REROUTING PATTERNS

4.1 Rerouting Overview

The Project team analyzed travel patterns within the I-205 corridor to provide evidence of, and
insight into, current rerouting trends. Rerouting, sometimes called diversion, refers to changes
in routing for trips that could or would use I-205 but instead choose to take another alternative
route, typically to save time by avoiding congestion delays experienced on 1-205 during peak
demand periods.

The rerouting analysis investigated a variety of origin/destination pairs with reasonable routing
alternatives that could include I-205 mainline, parallel roadway alternatives to the I-205
mainline, or a combination of both. By identifying differences in routing choices between peak
and off-peak travelers, the analysis indicates the degree to which peak-period congestion on I-
205 could be causing travelers to reroute away from I-205 and onto other roadways.

Although differences in travel patterns by time of day could reflect other differences in travel
characteristics (such as trip purpose), the shifts in traveler routing away from I-205 across many
origin/destination pairs in the area appear strongly related to the time and direction of recurring
congestion on 1-205.

4.2 Rerouting Summary

KEY FINDINGS
o Consistent evidence of rerouting off of I-205 and onto local streets during peak periods across a
range of origin/destination travel patterns

e Rerouting takes place in both directions and often corresponds to heavier traffic congestion
(delays) on I-205 in the southbound direction during the AM peak period and in the northbound
direction during the PM peak period

e The magnitude of rerouting varied across different origin/destination pairs

e Local travel patterns generally showed a higher liklihood of rerouting than longer-distance
regional trips.

e Borland Road, Willamette Falls Drive, OR 99E, Stafford Road and Schaeffer Road were identified
as alternative routes that experience the greatest amount of rerouting.

The Project team identified and further evaluated vehicle trip patterns between 21 distinct
origin/destination pairs. For each, the Project team identified two or three potential routes—one
route being via the I-205 mainline and the other(s) being other parallel roadways that can be
used as local alternatives to travel on I-205. The relative share of trips using each route were
evaluated and compared for off-peak (midday from 10 a.m. to 3 p.m.) and peak periods (either
from 7 to 9 a.m. or from 4 to 6 p.m. ).

The difference between percentage traffic share for I-205 versus an alternative route by time of
day indicates the magnitude of rerouting, also known as the percentage shift of travel onto local
roadways for trips between a given origin/destination pair. Appendix E includes a detailed
breakdown for percentage share using each origin/destination pair route by time of day (AM

o]
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peak, midday, and PM peak). Appendix E also includes a table summarizing the amount of
existing rerouting estimated (i.e., changes between peak and off-peak percentage share of trips
utilizing the identified local routes).

For example, in Figure 9 —excerpted from the table in Appendix E—the call-out box identifies
the origin/destination pair for travel between the West Linn area and the Arch Bridge. For this
origin/destination pair, the Project team compared trips on the segment of I-205 between 10"
Street and OR 43 with an alternative routing option along Willamette Falls Drive, the parallel
local route alternative. The analysis results indicate that 15% more travelers chose to travel via
Willamette Falls Drive during the peak period compared to midday in both the northbound and
southbound directions—indicating 15% of these trips may be rerouting off I-205 during the
peak periods.

Figure 9. Example Excerpt from Rerouting Analysis Summary Table

Local Route Utilization %

. . . . # of Rerouting Street Change (Increase from
Origin-Destination Pairs B .
Routes Segments Mid-Day to Peak)
. . : : NB 15%
West Linn & Willamette Area -- Arch Bridge 2 Willamette Falls Dr
SB 15%
Borland Rd (S. of I-205) NB 26%
3 Rosemont Rd 9%
Borland Rd (S. of 1-205)
Tualatin Area East of I-5 -- West Linn Area SB
Rosemont Rd 14%
o] \AlillavmaAdd A Calle N NB 24%

The analysis found consistent evidence of rerouting onto local streets during peak periods,
though the magnitude of shift varied across different origin/destination pairs. Rerouting takes
place in both northbound and southbound directions on weekdays, and often corresponds to
heavier traffic congestion (delays) on I-205 in the southbound direction during the AM peak
period and in the northbound direction during the PM peak period.

The shifts away from 1-205 during peak hours were shown in longer-distance regional trips as
well as more local trips. However, the more local trips generally showed a higher share of
rerouting than longer-distance regional trips. This may reflect a greater willingness for local
travelers to use local roadways as compared to longer-distance travelers who may be less
comfortable with travel off of the I-205 mainline due to lack of familiarity or desire to avoid out-
of-direction travel.

4.3 Example Rerouting Patterns

This section contains examples that illustrate existing routing patterns for travel between
specific origin/destination pairs in the area, and how they can vary by time of day. The change
in routing between different times of day, in peak and off-peak travel conditions, indicates a
tendency for rerouting. Each analysis contains two maps, one for midday and one for a peak
period, that illustrate the primary and alternative routes used.

o]
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The examples are intended represent existing rerouting patterns in the corridor and were
selected based on the magnitude of traffic shift onto local alternative routes between non-peak
and peak periods. Rerouting patterns are often more prominent in the northbound direction
and during the PM peak period, so more of these examples are included. Appendix E includes
the full list of analyzed travel patterns and level of indicated rerouting.

43.1 Tualatin Downtown & Area East of I-5 to West Linn Area

Trips from downtown Tualatin and the area east of I-5 to West Linn (Figure 10) showed a
pattern of rerouting during the PM peak period. During the midday period when I-205 was
generally uncongested, the primary routes were via I-205 (46%) and Rosemont Road (40%). In
the PM peak period, a large share of trips shifted off I-205 (only 7% remaining), with a
corresponding increase in routing via Borland Road (increasing from 14% to 42% in the peak
period). Routing via Rosemont Road also moderately increased from 40% to 51% in the PM
peak. These results indicate a shift in travel patterns away from I-205 during the PM peak
period when recurring congestion occurs on I-205 in the northbound direction.

While the shift of travel patterns between midday and PM peak period could be attributed to
other changes in travel behavior that vary by time of day, the routing shift away from
northbound I-205 occurred when congestion was most prevalent. The travel pattern during the
AM peak period shows a much smaller shift away from 1-205 as about 42% of trips used 1-205
northbound compared to the 46% usage in midday. This difference between AM and PM peak
periods aligns with directional traffic conditions near the Project segment, as I-205 is generally
not severely congested northbound in the AM peak period. This reinforces the idea that
congestion is likely an important contributing factor in the travel pattern shifts shown for the
PM peak period.
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Figure 10. Tualatin Downtown and Area East of I-5 to West Linn Area Routing Patterns
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4.3.2 Tualatin Area West of I-5 to West Linn Area

For trips from the Tualatin area west of I-5 to the West Linn Area (Figure 11), the analysis
indicated a notable shift of traffic away from I-205 onto local alternative routes via Borland
Road and Rosemont Road during the PM peak. During midday, 68% of these trips traveled via
I-205, whereas Borland Road north of I-205 had 32% of trip routing. During the PM peak period,
the share reversed and Borland Road saw the most trips between this origin/destination pair.
This shift in routing indicates that users tend to choose local streets over I-205 during the peak
period.
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Figure 11. Tualatin Area West of I-5 to West Linn Area Routing Patterns
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43.3 Tualatin Downtown and Area East of I-5 to Arch Bridge

Similar to the previous analysis for Tualatin Downtown and area east of I-5, the travel pattern to
the Arch Bridge (Figure 12) indicates that more than half of all travelers chose Borland Road

and/or Willamette Falls Drive over I-205 during the PM peak period, whereas the majority used
I-205 during midday. The analysis also suggests that during peak periods, users tended to exit I-
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205 one or two interchanges prior to the nearest interchange (OR 43) that provides access to the
Arch Bridge.

Figure 12. Tualatin Downtown and Area East of I-5 to Arch Bridge Routing Patterns

Tualatin
Downtown
i} Tualatin Area \ .

East of |-5

ﬁ & Borland Rd '
12054 63%

66% <X B

Arch
37% — AW Bridge
o?\
%, oo
e o 34%

Mid-day (o R

Tualatin o
Downtown : <4 (k] F
o Tualatin Area

- East of I-5
@ . Borland Rd' v
Ko 44% Q
0% 2
\ Arch
Bridge
56% —* 2N
& ?a\\e’
O, e o
,70‘,) = ) a«\@“’ 60 /0

PM Peak o;% QN

® Origin % Trips on Road

@ Destination —_

Route Screen Line LOW High

Source: StreetlLight Insight Platform

Due to the relatively short trip distance, some users may avoid I-205 completely and use local
streets as their main route, regardless of time of day or level of congestion, which is indicated
by the notable share of routing via Borland Road (37%) seen even during midday. This is likely
because travelers between this origin/destination pair have a choice of routes and use 1-205
during non-peak periods to shorten travel time but readily shift when the travel time benefit is
not present on the I-205 mainline.
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43.4 Tualatin Area West of I-5 to Arch Bridge

For trips from the Tualatin area west of I-5 to the Arch Bridge (Error! Not a valid bookmark
self-reference.), travel patterns shifted significantly onto local streets during the PM peak
compared to midday patterns. About two-thirds of these trips chose I-205 over local street
routing alternatives during the midday, whereas the majority chose local street route
alternatives during the PM peak period, when recurring congestion is experienced along 1-205.
Closer to the Abernethy Bridge, the shift in routing to local street alternatives was more
pronounced during the PM peak, potentially indicating avoidance of congestion in the area.
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Figure 13. Tualatin Area West of I-5 to Arch Bridge Routing Patterns
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43.5 Southbound 1-205 to Oregon City Area

Examining the travel pattern on I-205 north of OR 213 interchange heading southbound to the
Oregon City area (Figure 14), most trips (79%) used the OR 99E interchange during the midday.
However, a moderate shift of about 8% to travel via OR 213 and Washington Street was evident
during the AM peak. This may reflect some travelers exiting I-205 one interchange earlier to
avoid congestion on southbound I-205 during the AM peak period.

Figure 14. Southbound 1-205 to Oregon City Area Routing Patterns
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43.6 Clackamas Area to Oregon City Area west of OR 213

Similar to the rerouting noted in Figure 15, the share of southbound trips from the Clackamas
area to the Oregon City area that route via Washington Street increased from about 25% during
the midday period to 34% and 40% during the AM and PM peak periods, respectively. This
suggests that congestion on Abernethy Bridge southbound likely caused some rerouting during
the AM and PM peaks, though this rerouting pattern appears less dramatic than some of the
previous travel patterns noted in the northbound direction during the PM peak period.

Figure 15. Clackamas Area to Oregon City Area west of OR 213 Routing Patterns
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4.3.7 I-5 to Salamo Road

Analysis of travel from I-5 (via northbound 1-205) to Salamo Road in West Linn indicated that a
large change in routing occurred between the midday and PM peak periods. As shown in
Figure 16, 1-205 mainline users (west of Stafford Road) going to Salamo Road were almost all
(96%) traveling via the 10th Street interchange off-ramp during the AM peak and midday
periods. However, during the PM peak period, about one-third of these travelers exited 1-205
one interchange earlier at Stafford Road and rerouted via Borland Road to get to Salamo Road.

This shift in travel pattern was not evident in the southbound direction where I-205 mainline
traffic congestion was less of an issue. Almost all southbound trips (99%) used the 1-205
mainline during both peak and non-peak periods.

Oregon
77[ of Transportation I-205 Toll Project| Page 27



I-205 Corridor User Analysis

Figure 16. I-5 to Salamo Road Routing Patterns
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43.8 I-5 to Arch Bridge

For travelers from I-5 traveling on northbound 1-205 west of Stafford Road going to the Arch
Bridge (Figure 17), a notable indication of rerouting onto Borland Road and Willamette Falls
Drive during the PM peak was observed. For this travel pattern, an estimated 35% to 45% of PM
peak trips appeared to route via Borland Road and/or Willamette Falls Drive to access the Arch
Bridge. During the midday (off-peak period) this routing represented only 10% to 15% of these
trips.

Compared to the localized rerouting patterns from Tualatin to the Arch Bridge described
previously, this travel pattern—which is more regional in nature due to connecting to I-5 —
showed less propensity for rerouting onto local street alternatives. However, the shift to
Borland Road routes during the PM peak remained notable (from 10% to 38%), indicating that
these potentially longer-distance travel patterns are also sensitive to congestion.
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Figure 17. I-5 to Arch Bridge Routing Patterns
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43.9 Tualatin Downtown and Area East of I-5 to Abernethy Bridge

For trips from the Tualatin Downtown and area east of I-5 across the Abernethy Bridge (Figure
18), about 11% used Borland Road instead of 1-205 between Stafford Road and 10th Street
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during the PM peak. This compared to only 2% and 4% in the AM and midday periods,
respectively, indicating some rerouting was likely caused by congestion on I-205 northbound
during the PM peak period.

Figure 18. Tualatin Downtown and Area East of I-5 to Abernethy Bridge Routing Patterns
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The relatively low percentage of trips on Borland Road and Willamette Falls Drive routes
compared to the similar travel pattern to the Arch Bridge (identified in Figure 12) could be
attributed to the need to get back onto I-205 to cross the Abernethy Bridge. To do so requires
making left turns from Borland Road at 10th Street or from Willamette Falls Drive at OR 43 to
access the I-205 interchanges at those locations. These left turns could be onerous during
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congested periods and could result in longer travel time on the local street routing alternatives
for this travel pattern.

4.3.10 Tualatin Area West of I-5 to Abernethy Bridge

While most trips between the Tualatin area west of I-5 and the Abernethy Bridge routed via I-
205 during both the midday and PM peak periods, substantially more travelers chose to travel
via Borland Road during the PM peak period (32%) as compared to during the midday (14%)
as shown in Figure 19. This result is similar to those for other trip patterns in indicating that
when there is congestion, users are more likely to choose local routes. Congestion on I-5 may
also contribute to this rerouting pattern.

Figure 19. Tualatin Area West of I-5 to Abernethy Bridge Routing Patterns

4 »
Tualatin )ﬂ}reg_‘:l" 6 14% v
West of -5
& / Borland Rd
( = _ Abernethy
/ — Bridge
Qg
\ .
86%
%ﬁ/@ N\ . ﬁe‘?a\\so
2 p o e
Mid-day %, e
< b
¥ nianr: o
Tualatin Area g 68% -
West of -5
i Borland Rd
1205, Abernethy
. Bridge
Qe
‘ L d
32%
%, N\ p eFa\\so
% * a2
PM Peak o;% e
@® Origin % Trips on Road
@® Destination .
Route Screen Line LW High

Source: StreetlLight Insight Platform

Oregon
77[ of Transportation I-205 Toll Project| Page 32



I-205 Corridor User Analysis

4.3.11 I-205 Northbound Ramp-to-Ramp Traffic at Stafford Road Interchange

The vast majority of users already on I-205 and traveling through the Stafford Road interchange
stay on I-205. However, the analysis indicates that 8% of northbound I-205 PM peak period trips
took the Stafford Road off-ramp and then got right back on via the on-ramp to reroute around
the (likely congested) I-205 mainline (Figure 20). During the midday and AM peak periods
when congestion is generally not an issue, less than 1% of the northbound I-205 traffic used this
route. This added traffic volume at the ramp terminals during the PM peak period can
contribute significantly to traffic congestion at the interchange.

Figure 20. 1-205 Northbound Ramp-to-Ramp Traffic at Stafford Road Interchange Routing Patterns
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4.3.12  Salem Area to Oregon City Area

For regional trips traveling northbound on I-5 from the Salem area to the Oregon City area
(Figure 21), the traffic travel patterns shifted from I-205 to OR 99E via Canby during the PM
peak period. While I-5 to I-205 was the preferred route (70%) from Salem to Oregon City during
the midday, about two-thirds of these trips chose OR 99E during both the AM and PM peak
periods. Most other rerouting patterns tended to occur during just one of the two peak periods.
However, the combined congestion patterns on I-5 and I-205 appear to make this route
alternative attractive during both peak periods. Most trips routing onto OR 99E during the peak
periods exited I-5 at the Ehlen Road interchange west of Canby and continued north on OR 99E
through downtown Canby.

Figure 21. Salem Area to Oregon City Area Routing Patterns
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4.3.13  Wilsonville Area to Arch Bridge

Trips from the Wilsonville area to the Arch Bridge have multiple potential routing alternatives
(Figure 22). Travelers can use I-5 or Stafford Road to get to I-205 or travel farther east via
Borland Road, Schaeffer Road, and Willamette Falls Drive as alternatives to I-205 east of
Stafford Road. Travelers used these alternative routes more heavily during the PM peak period
than during off-peak hours. The share of these trips using I-205 east of Stafford Road decreased
from 74% in the midday to 35% in the PM peak periods.
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Figure 22. Wilsonville Area to Arch Bridge Routing Patterns
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4.3.14  Abernethy Bridge to Wilsonville Area

Southbound (Figure 23) and northbound (not pictured) travel patterns between Abernethy
Bridge (I-205) and the Wilsonville area heavily favored the I-5/I-205 route over Stafford Road
during the AM peak and midday periods. This routing pattern changed in the PM peak period
as Stafford Road experienced a surge in the share of these trips from approximately 21 to 55%.
This shift was likely due to an overall increase in demand for I-5 southbound for the PM peak,
including trips leaving Portland in the afternoon, causing those traveling to Wilsonville from I-
205 to reroute onto Stafford Road. The northbound travel pattern showed a similar but smaller
shift during the PM peak.

Unlike the travel pattern between Wilsonville and the Arch Bridge, the Project team identified
no significant shift away from I-205 to Borland Road or Schaeffer Road for this travel pattern.
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Figure 23. Abernethy Bridge to Wilsonville Area Routing Patterns
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5 CORRIDOR USER DEMOGRAPHICS

The StreetLight platform does not collect device-user demographic information but instead
estimates user demographics based on assigning a given device a “likely home location.”?
Because this information is based on estimates and does not contain device-user data, this
analysis only considered whether user demographics for I-205 Abernethy Bridge trips appeared
to be similar to demographic percentages for the region as whole, and for Clackamas County
specifically (since a large share of the trips using the bridge are local). StreetLight did not collect
or model individual demographic information, and used this information only to determine if
there were potentially different user patterns of note for different demographic groups.

KEY FINDINGS:
e The StreetLight demographic estimates do not indicate a disproportionate use of the 1-205
Abernethy Bridge by persons of color or low income users. Bridge users appear to largely mirror
the demographic characteristics of the region as a whole and for Clackamas County specifically.

Table 3. Race and Ethnicity - Comparison of I-205 Users to Portland Metro Area
American Native
Indian/ L EVVETTET VA
Alaska Pacific Other Multiple
Native Islander Race Races Hispanic*
I-205 Users 84% 2% 1% 5% Less 4% 4% 10%
than 1%
Clackamas County 88% 1% 1% 4% Less 3% 3% 8%
than 1%
Portland Metro** 81% 3% 1% 6% Less 5% 4% 11%
than 1%

Source: StreetlLight, U.S. Census Bureau, 2010
* Hispanic is an ethnicity, and people who identify as Hispanic can be of any race.
** Portland Metro refers to the census Portland-Vancouver-Hillsboro, OR-WA Metropolitan Statistical Area.

Table 4. Income Level - Comparison of I-205 Users to Portland Metro Area
| Less than $50K | $50K to $125K | More than $125K
I-205 Users 41% 43% 16%
Clackamas County 40% 44% 16%
Portland Metro* 44% 42% 14%

Source: StreetLight, American Community Survey 2010 5-Year Estimates
* Portland Metro refers to the Census Portland-Vancouver-Hillsboro, OR-WA Metropolitan Statistical Area.

3 The demographic information provided by StreetLight is derived based on an estimate for the “likely home
location” of smart devices. If a device regularly pings overnight within a residential area, StreetLight considers the
block as a likely home location of the device owner. The device is hence assigned the distribution of race, income, and
other demographic information from the U.S. Census Bureau and American Community Survey of the likely home
block or block group. The device then “carries” the demographic distribution to all its trips. The demographics data
is linked to smart devices that generate location-based data and not directly linked to individual trips.
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Appendix A StreetLight Methodology References

A1l DATA SOURCE, METHODOLOGY AND VALIDATION DOCUMENTATIONS FROM
STREETLIGHT

StreetLight’s data source, data processing methodology and validation can be found in the
following white papers:

o StreetLight Insight Metrics: Our Methodology and Data Sources, StreetLight Data, Inc., July 2019
o StreetLight Volume Methodology & Validation White Paper, StreetLight Data, Inc., August 2019

A.2 DEVICE SAMPLE SHARE

How Big Data Supports Environmental Justice in Transportation, StreetLight Data, Inc. August 2020:
https://www .streetlightdata.com/big-data-supports-environmental-justice-in-transportation/

In this article, StreetLight published a case study of device sample share in Florida at the census
tract level. Device sample share is defined as number of devices captured over total population.
StreetLight calculated the number of devices in one census block based on the device “home
location,” which is defined as the location of the device during nighttime. The assumption is
that if a device stays overnight in one census block, then this census block is most likely its
home location. The device sample is then aggregated to the census tract level. As shown in
Figure A-1, the study found 90% of census tracts have 6 to 20% device sample share. The
average device sample share across all census tracts are about 13%, meaning that the sample
reflects devices that belong to about 13% of the population.*

¢ “How Big Data Supports Environmental Justice in Transportation,” StreetLight Data, Aug. 3, 2020.
https://www.streetlightdata.com/big-data-supports-environmental-justice-in-transportation/
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Figure A-1. Device Sample Share in Census Tracts in Florida
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Appendix B Regional Travel Demand Model Zones and Results
Comparison to StreetLight

In this Appendix, origin/destination analysis results of Abernethy Bridge trips from RTDM is
shown in Figure B-1. Figure B-2 shows the aggregated transit analysis zones (TAZs) or Districts
used in the RTDM origin/destination analysis. Table C-1 compares origin/destination analysis
results from the Oregon Statewide Integrated Model, Metro’s Regional Travel Demand Model
(RTDM) and StreetLight, showing that the origin/destination trip share is relatively consistent
across the three data sources.

Figure B-1. Regional Origins of 1-205 Trips Crossing the Abernethy Bridge from Regional Travel Demand
Model
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Figure B-2. Regional Travel Demand Model Aggregated Zones/Districts
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Oregon
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Appendix C Origin/Destination Comparison between Tools

Table C-1. Trip Origin/Destination Share - Comparison Between StreetLight, Regional Travel Demand
Model, and Oregon Statewide Integrated Model

p O D O
etro RID etro RID ee g ee
Orig De atio Orig De atio Orig D atio
erna 14% 14% 10% 9% 12% 12%
Orego ban Area 6% 6% 6% 6% 8% 8%
Orego Rural Area 2% 2% 2% 2% 1% 1%
e Area 16% 16% 11% 11% 10% 10%
ake Oswego Area 5% 5% 5% 5% 4% 4%
ala Area 4% 4% 5% 5% 5% 5%
anby Area 2% 0% 0% 0% 1% 0%
Rura ackama 0 3% 4% 6% 5% 3% 3%
ackama 0 15% 16% 13% 13% 12% 12%
0 ackama 0 9% 10% 9% 9% 9% 9%
0 Portland 1% 1% 1% 1% 1% 1%
Portland 0% 0% 0% 0% 0% 0%
ast Portland 6% 6% 7% 7% 7% 7%
0 Portland 1% 1% 1% 1% 3% 4%
0 2% 2% 2% 2% 3% 3%
Rural No a gto 0 0% 0% 0% 0% 0% 0%
e banized Wa gto 0 0% 0% 2% 2% 2% 1%
Rural So a gto 0 0% 0% 0% 0% 0% 0%
e ackama 0 3% 3% 2% 2% 2% 2%
oma 0 3% 3% 3% 3% 3% 4%
0 e Area 2% 2% 4% 5% 5% 5%
a banized W3 gto 0 1% 1% 4% 4% 3% 3%
gard Area 3% 3% 5% 6% 5% 5%
erwood Area 1% 1% 2% 1% 1% 1%
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Appendix D Travel Shed Analysis for Abernethy Bridge Users,
Southbound Trips To/From Abernethy Bridge

Figure D-1 and D-2 show the travel shed analysis of southbound trips going across Abernethy
Bridge. Figure D-1 shows inbound trips going to Abernethy Bridge southbound, and Figure D-2
shows outbound trips leaving from Abernethy Bridge southbound. The results are similar to
those of the northbound direction shown in Figure 3 and 4 in the travel shed for Abernethy

Bridge users section.

Figure D-1.  Trips to Abernethy Bridge Southbound based on StreetLight’s Data
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Figure D-2.  Trips from Abernethy Bridge Southbound based on StreetLight’s Data

2%
-9
54
~~10%
-
14%
st |
w0 7 / .(
Y | A g0 \ @
A 205/
@ Abernethy Bridge
Travel direction
2% E
Low High

Regional View

Oregon
Department
of Transportation

Corridor View

I-205 Toll Project| Page D-2



I-205 Corridor User Analysis

Appendix E Complete List of Rerouting Analyses

Table E-1 contains a summary displaying the routing choice travel patterns between identified
origin/destination pairs near the I-205 corridor, highlighting the trend of existing rerouting onto
local alternative streets. The columns Origin-Destination Pairs and Rerouting Street Segments
indicate which O-D pair the trips were recorded for and what the local alternative street was,
respectively. The column Local Route Utilization % Change shows the percentage increase in
trips on the local alternative street from midday to peak period (either AM peak from 7 -9 AM
or PM peak from 4 — 6 PM), which indicates the percent shift of traffic onto local streets. Route
utilization is indicated by the color bar with brighter yellow indicating a higher percent of
traffic preferring a given route over the other option and white indicating a lower percentage.

The geographies used in the rerouting analyses represent the area of the municipalities, but the
boundaries may not align exactly with municipal or county boundary. Most of the geographies
in the analyses are included in the examples in the section Current Tendency for Rerouting
except for Willamette, which is part of the City of West Linn. The Willamette area used in this
analysis is shown in Figure E-1.

Figure E-1.  Willamette Area used in Rerouting Analysis
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Table E-1. Complete List of Rerouting Analysis Results
. . . . # of .
Origin-Destination Pairs Rerouting Street Segments D.
Routes
West Linn & Willamette -- Arch Bridge 2 Willamette Falls Dr
Borland Rd (S. of 1-205)
3 Rosemont Rd
Borland Rd (S. of 1-205)
Tualatin E. of I-5 -- West Linn
Rosemont Rd
2 Willamette Falls Dr
Borland Rd (S. of I-205)
3 Rosemont Rd
Borland Rd (S. of I-205)
Tualatin Downtown & E. of I-5 -- West Linn
Rosemont Rd
2 Willamette Falls Dr
2 Borland (N. of 1-205)
Borland Rd (S. of 1-205)
Tualatin W. of I-5 to West Linn
Rosemont Rd
Local Trips 3
Borland Rd (S. of 1-205)
Rosemont Rd
2 Borland Rd (S. of 1-205)
Tualatin E. of I-5 -- Arch Bridge
2 Willamette Falls Dr
2 Borland (S. of 1-205)
Tualatin Downtown & East of I-5 -- Arch Bridge
2 Willamette Falls Dr

Department

7[[=og

of Transportation

Route Utilization %

Mainline

MD

Alternate

MD

Local Route
Utilization % Change

(Increase from Mid-
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Tualatin (W. of I5) -- Arch Bridge

Borland Rd (N. of I-205)

Borland Rd (S. of I-205)

Willamette Falls Dr

Clackamas -- Oregon City (west of OR213)

Washington St

Regional Trips

Department

7[[=og

Wilsonville -- Arch Bridge

Borland Rd (S. of I-205)

SW Schaeffer

Borland Rd (S. of I-205)

SW Schaeffer

Stafford Rd

Willamette Falls Dr

Wilsonville -- Stafford Gate

Stafford Rd

Wilsonville -- Willamette Downtown

Borland Rd (S. of 1-205)

SW Schaeffer

Borland Rd (S. of 1-205)

SW Schaeffer

Stafford Rd

Wilsonville -- Salamo Gate

Stafford Rd

Borland (S. of I-205)

SW Schaeffer

Borland (S. of I-205)

SW Schaeffer

1-205 (W. of Stafford Rd) -- Arch Bridge

Borland Rd (S. of I-205)

Willamette Falls Dr

of Transportation
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1-205 (W. of Stafford) -- Salamo gate

Borland (S. of 1-205)

1-205 N. of OR213 -- Oregon City

Washington St

Tualatin (downtown & E. of I5) -- Abernethy Bridge

Borland (S. of 1-205)

Willamette Falls Dr

Tualatin (W. of I-5) -- Abernethy Bridge

Borland (N. of -205)

West Linn & Willamette -- Abernathy Bridge

Willamette Falls Dr

Wilsonville -- Abernathy Bridge

Stafford Rd

Borland (S. of I-205

SW Schaeffer

Borland (S. of 1-205

SW Schaeffer

Willamette Falls Dr

Oregon City -- Salem

OR 99E (at Canby)

| Ramp Trips | 1-205 & Stafford Rd Interchange

On- and off-ramps

| NB | 100% 99% |
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