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This memorandum summarizes the traffic analysis comparisons of the three alternatives advanced for the South
Willamette Street Improvement Plan. The traffic analysis results include estimates of intersection operations,
delay, vehicle queuing, travel time, neighborhood traffic shift and multi‐modal system performance for bicycles,
pedestrians and transit. The configurations of travel lanes, bike lanes, sidewalks, and other roadway elements
for each alternative are detailed in Technical Memorandum #7 (Facility Design Alternatives).

Overview
The South Willamette Street Improvement Plan will explore options for people to easily and safely walk, bike,
take transit, or drive in an eight‐block study area from 24th Avenue to 32nd Avenue. The goal of the study is to
help South Willamette Street become a vibrant urban corridor accessible by bicycle, foot, car, and bus. Seven
conceptual alternatives have been refined to three based on direction from the City of Eugene staff after
receiving community input and reviewing the results of the Tier 1 Screening.
The three alternative configurations advanced to the next screening phase are a 4‐lane (Alternative 1), 3‐lane
with bike lanes (Alternative 3) and 3‐lane with wide sidewalks (Alternative 5.) This memorandum, together with
Technical Memorandum #7 (Facility Design Alternatives), provides the more detailed description and rigorous
analysis of the facility design needed to perform the next level (Tier 2) screening and progress toward a selected
design for the corridor.

Traffic Volume Forecasts
Future year travel volume forecasts were developed using the regional travel demand model developed by the
Lane Council of Governments (LCOG). The LCOG model provides land use and transportation estimates for base
year 2011 and future year 2035. Traffic volumes for 2018 were developed by scaling between traffic counts
taken in 2012 and future year 2035 forecasts. Existing conditions and 2035 forecasts are documented in
Technical Memorandum #2 (Existing Conditions, Forecast Conditions, and Planned Improvements.) The future
year 2018 p.m. peak hour motor vehicle volumes at each study intersection are illustrated in Figure 1 and were
used to represent the expected short‐term build conditions.
The LCOG travel demand model was also used to evaluate the potential for traffic shifts resulting from modifying
portions of Willamette Street from four motor vehicle travel lanes (in Alternative 1) to three (in Alternatives 3
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and 5). Due to the anticipated traffic shift of 25 to 100 vehicles in the 2018 p.m. peak hour, the traffic volume
forecasts for Alternative 1 differ slightly from the forecasts for Alternatives 3 and 51, as shown in Figure 1. The
estimates and location of traffic shifts are discussed further in a later section.

Traffic Operations
This section provides a summary of future year (2018) motor vehicle traffic operations based on the traffic
volume forecasts developed for 2018.

Peak Hour Intersection Operations
Traffic operations analysis is based on applying 2000 Highway Capacity Manual methodology2 for isolated
intersections. The estimated average delay, level of service (LOS), and volume to capacity (v/c) ratio of each
study intersection is included.
Table 1 compares traffic operations for existing conditions (2012) and future year (2018) conditions for the
existing configuration of Willamette Street. As shown, all of the study intersections are anticipated to meet the
minimum performance standard of LOS “D” operations. However, more delay is anticipated in 2018 as a result
of expected growth in motor vehicle traffic volumes.
Table 1: Intersection Operations – Existing (2012) and Future No‐Build (2018)
Existing P.M. Peak Hour

2018 P.M. Peak Hour

Operating
Standard

Delay

LOS

V/C

Delay

LOS

V/C

Willamette Street/24th Avenue

LOS D

12.4

B

0.61 (0.74)

12.5

B

0.62 (0.72)

Willamette Street/25th Avenue

LOS D

10.9

B

0.39 (0.50)

11.7

B

0.40 (0.51)

Willamette Street/27th Avenue

LOS D

8.6

A

0.47 (0.50)

9.5

A

0.51 (0.53)

Willamette Street/29th Avenue

LOS D

40.7

D

0.83 (0.85)

46.8

D

0.88 (0.90)

Willamette Street/32nd Avenue

LOS D

6.1

A

0.63 (0.63)

6.6

A

0.64 (0.64)

N/A

4.7

A/D

0.58

4.7

A/D

0.59

Intersection
Signalized

Unsignalized
Willamette Street/Woodfield
Station Driveway

Signalized Intersections:
LOS = Level of Service of Intersection
V/C = Volume-to-Capacity Ratio of Intersection (Critical
Movement)

1

Unsignalized Intersections:
LOS = Level of Service of Major Street/Minor Street
V/C = Volume-to-Capacity Ratio of Worst Movement

Although Alternatives 3 and 5 present different corridor configurations, the differences in motor vehicle traffic forecasts are considered
to be negligible due to the similarity in motor vehicle capacity through the corridor.
2
2000 Highway Capacity Manual, Transportation Research Board, Washington DC, 2000.
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Table 2 compares 2018 p.m. peak hour traffic operations for Alternatives 1, 3, and 53. Alternatives 3 and 5 are
considered to be the same for motor vehicle traffic operations. The design and configuration of each alternative
is further detailed in Technical Memorandum #7 (Facility Design Alternatives). Key facility design assumptions
affecting traffic operations are listed below:


Applying the proposed 3‐lane facility design (for Alternatives 3 and 5) on Willamette Street at the 29th
Avenue would result in failing operations (LOS F) with traffic demand reaching capacity (v/c of 1.0).
Therefore, a modified design including both of the existing southbound through travel lanes (and a left
turn pocket) at 29th Avenue is proposed for Alternatives 3 and 5. In this configuration there would be
one southbound travel lane at 24th Avenue through 27th Avenue, with the second southbound lane
added approximately 100 feet north of the Woodfield Station Driveway and continuing southward to
the 32nd Avenue intersection. Through iterative testing of traffic operations at the 29th Avenue
intersection, it was determined that adding a second lane at this distance (approximately 450 feet from
29th Avenue) would approximately match the southbound capacity of the intersection in Alternative 1.



For northbound travel through the 29th Avenue intersection, there are two travel lanes on Willamette
Street included in Alternative 1 and one in Alternatives 3 and 5. The existing second northbound travel
lane would be replaced by bike lanes (Alternative 3) or wider sidewalks (Alternative 5).



A traffic signal at the Woodfield Station Driveway intersection is assumed to be constructed in each
alternative. The signal provides a pedestrian crossing and improved turning opportunities for motor
vehicle traffic.



The Willamette Street approaches at 24th Avenue, 25th Avenue, and 27th Avenue intersections each have
one through lane and a center left turn lane (with permissive left turn signal phasing assumed) in
Alternatives 3 and 5.

Table 2: Intersection Operations for Alternatives ‐ Future Year 2018 P.M. Peak Hour
Alternative 1

Alternative 3 and 5

Operating
Standard

Delay

LOS

V/C

Delay

LOS

V/C

Willamette Street/24th Avenue

LOS D

13.2

B

0.63 (0.75)

22.4

C

0.80 (0.81)

Willamette Street/25th Avenue

LOS D

11.8

B

0.40 (0.51)

17.4

B

0.69 (0.91)

Willamette Street/27th Avenue

LOS D

10.7

B

0.51 (0.53)

13.9

B

0.82 (0.94)

Willamette Street/Woodfield
Station Driveway

LOS D

12.0

B

0.41 (0.46)

16.2

B

0.45 (0.50)

Willamette Street/29th Avenue4

LOS D

48.5

D

0.87 (0.90)

56.3

E

0.90 (0.94)

Willamette Street/32nd Avenue

LOS D

6.6

A

0.64 (0.64)

6.4

A

0.63 (0.63)

Intersection

Signalized Intersections:
LOS = Level of Service of Intersection
V/C = Volume-to-Capacity Ratio of Intersection (Critical Movement)

3

The 2018 traffic analysis of alternatives assumes bus service frequency is doubled compared to existing service. Pedestrian crossing
volumes at study intersections are also assumed to approximately double.
4
The saturation flow rate for the northbound approach was reduced by approximately 15% to reflect simulation results showing lanes
being blocked in Alternatives 3 and 5.
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For most study intersections, more delay is anticipated in Alternatives 3 and 5 due to the reduction of travel
lanes for motor vehicles. However, all of the study intersections are anticipated to meet the minimum
performance standard of LOS “D” operations in all alternatives, with the exception of Willamette Street at 29th
Avenue in Alternative 3 or 5.
At the intersection of Willamette Street and 29th Avenue, the southbound capacity is maintained (two
southbound travel lanes and a left turn pocket) to serve the peak direction of travel (critical movement)
resulting in no significant change in traffic delay in the southbound direction. However, the northbound
approach has one fewer travel lanes and motor vehicle delay would increase for northbound travel.
Furthermore, the northbound left turn lane may regularly exceed the available storage length of 155 feet. In the
existing configuration (and Alternative 1), through traveling vehicles may use the right lane to get around when
the left lane is blocked by the full left turn lane. With one through travel lane (Alternatives 3 and 5), the second
lane will not be available and therefore through traveling vehicles will be blocked. This situation may be
mitigated by modifying signal timing to provide more green time to the northbound left turn (which requires
increasing delay for other movements) or widening to extend the storage length of the northbound left turn
pocket.

Off-Peak Intersection Operations
The following section identifies intersection operations in 2018 during three periods outside of the p.m. peak
hour: the a.m. peak hour (8‐9 a.m.), the mid‐day peak hour (12‐1 p.m.), and the p.m. peak shoulder (4‐5 p.m.).
Traffic volume forecasts for each period were based on the traffic counts and the growth rate identified for the
p.m. peak hour5. No differences in traffic volumes (shifts in traffic patterns) are assumed to occur between
alternatives during the off‐peak periods due to lower overall congestion and delay. The results of the off‐peak
intersection operations analysis, comparing Alternative 1 to Alternatives 3 and 5, are shown in Table 3.
A.M. Peak Hour
The a.m. peak hour has heavier traffic volumes in the northbound direction, mirroring the higher southbound
traffic volumes observed during the p.m. peak hour. Overall traffic volumes are lower in the a.m. peak hour
than the p.m. peak hour. The existing traffic patterns on Willamette Street are further detailed in Technical
Memorandum #2 (Existing Conditions, Forecast Conditions, and Planned Improvements).
As shown in Table 3, for most study intersections, more delay is anticipated in Alternatives 3 and 5 due to the
reduction of travel lanes for motor vehicles. However, all of the study intersections are anticipated to meet the
minimum performance standard of LOS “D” operations in all alternatives for the a.m. peak hour, with the
exception of Willamette Street at 29th Avenue in Alternative 3 or 5.
Compared to the p.m. peak hour, there is generally less average delay during the a.m. peak at Willamette Street
intersections between 24th Avenue and the Woodfield Station Driveway. However, due to the directional
characteristics of the a.m. traffic volume, delay on northbound approaches is higher in the a.m. peak.

5

The 2018 p.m. peak hour growth rate for each intersection was applied to the traffic counts taken for the a.m. peak hour and p.m. peak
shoulder to estimate the 2018 turn movement volumes. Although intersection traffic counts were not available for the mid‐day peak
th
hour, 24‐hour bidirectional counts taken on Willamette Street (south of 27 Avenue) were used together with the p.m. peak hour
intersection traffic counts to estimate the intersection turn movements from 12‐1 p.m.
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Table 3: Intersection Operations for Alternatives – Future Year 2018 Off‐Peak Hours
Alternative 1

Alternative 3 and 5

Operating
Standard

Delay

LOS

V/C

Delay

LOS

V/C

Willamette Street/24th Avenue

LOS D

8.9

A

0.55 (0.56)

12.5

B

0.73 (0.86)

Willamette Street/25th Avenue

LOS D

6.6

A

0.36 (0.48)

12.0

B

0.62 (0.85)

Willamette Street/27th Avenue

LOS D

8.1

A

0.39 (0.45)

15.8

B

0.69 (0.85)

Willamette Street/Woodfield
Station Driveway

LOS D

5.4

A

0.32 (0.37)

6.9

A

0.55 (0.50)

Willamette Street/29th Avenue

LOS D

44.6

D

0.80 (0.90)

58.9

E

0.97 (0.97)

Willamette Street/32nd Avenue

LOS D

14.3

B

0.81 (0.83)

14.3

B

0.81(0.83)

Willamette Street/24th Avenue

LOS D

10.1

B

0.58 (0.65)

17.4

B

0.72 (0.72)

Willamette Street/25th Avenue

LOS D

10.0

A

0.31 (0.39)

14.0

B

0.54 (0.70)

Willamette Street/27th Avenue

LOS D

8.4

A

0.40 (0.42)

12.1

B

0.67 (0.76)

Willamette Street/Woodfield
Station Driveway

LOS D

10.2

B

0.32 (0.36)

11.9

B

0.51 (0.53)

Willamette Street/29th Avenue

LOS D

42.6

D

0.68 (0.86)

48.3

D

0.80 (0.88)

Willamette Street/32nd Avenue

LOS D

7.0

A

0.67 (0.67)

7.0

A

0.67 (0.67)

Willamette Street/24th Avenue

LOS D

10.6

B

0.56 (0.64)

19.5

B

0.69 (0.72)

Willamette Street/25th Avenue

LOS D

9.1

A

0.38 (0.48)

16.3

B

0.66 (0.85)

Willamette Street/27 Avenue

LOS D

10.6

B

0.52 (0.55)

15.7

B

0.84 (0.95)

Willamette Street/Woodfield
Station Driveway

LOS D

11.1

B

0.38 (0.43)

15.2

B

0.43 (0.46)

Willamette Street/29th Avenue

LOS D

48.3

D

0.81 (0.91)

53.9

D

0.87 (0.93)

Willamette Street/32nd Avenue

LOS D

6.8

A

0.62 (0.62)

6.8

A

0.62 (0.62)

Intersection
A.M. Peak Hour

Mid-day Peak Hour

P.M. Peak Shoulder Hour

th

Signalized Intersections:
LOS = Level of Service of Intersection
V/C = Volume-to-Capacity Ratio of Intersection (Critical Movement)

The intersection at 29th Avenue would have higher overall average delay in Alternative 3 and 5 during the a.m.
peak hour compared to the p.m. peak hour. Alternative 3 and 5 provide one northbound through lane
(compared to two in Alternative 1). The northbound approach volumes would come close to the available
capacity during the 2018 a.m. peak, resulting in slightly higher overall delay compared to the p.m. peak hour. As
in the p.m. peak hour, the intersection operations for Alternative 3 and 5 would be LOS “E” at the 29th Avenue
intersection, exceeding the existing minimum performance standard for operations.
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Mid‐day Peak Hour
Overall traffic volumes in the mid‐day peak hour are expected to be lower than in either the a.m. or p.m. peak
hours. The mid‐day peak hour has relatively balanced traffic volumes in the southbound and northbound
directions. As shown in Table 3, all of the study intersections are anticipated to meet the minimum performance
standard of LOS “D” operations in all alternatives for the mid‐day peak hour. For most study intersections, more
delay is anticipated in Alternatives 3 and 5 due to the reduction of travel lanes for motor vehicles.
P.M. Peak Shoulder Hour
The p.m. peak “shoulder” hour is the period that precedes the p.m. peak hour, when overall traffic volumes are
slightly lower. Overall traffic volumes during the p.m. peak shoulder are higher than the a.m. or mid‐day peak
hours. All of the study intersections are anticipated to meet the minimum performance standard of LOS “D”
operations in all alternatives, with more delay anticipated in Alternatives 3 and 5 due to the reduction of travel
lanes for motor vehicles.

Vehicle Queuing
The following section describes the differences in estimated p.m. peak hour vehicle queuing between
alternatives. Traffic simulations were performed for the 2018 p.m. peak hour to estimate expected vehicle
queuing. The simulation results including vehicle queuing for all lane movements are detailed in the appendix.
The key changes between alternatives to northbound and southbound queues are shown Table 4. Vehicle
queue lengths on side streets would be generally unaffected by the proposed changes on Willamette Street for
Alternatives 3 and 5.
The results of the p.m. peak hour vehicle queuing comparison between Alternative 1 and Alternatives 3 and 5
indicate that vehicle queuing increases most significantly for southbound through travel between 24th Avenue
and 27th Avenue and northbound through travel at 29th Avenue. Average southbound vehicle queues between
24th and 27th Avenue may increase by 50 to 150 feet (or approximately 2‐6 car lengths) at these intersections.
However, with dedicated left turn lanes present, vehicle queues for left turns would decrease.
At 29th Avenue, removing one of the two northbound through travel lanes would increase northbound vehicle
queues by up to 200 feet (or approximately 8 car lengths). As a result, access to the northbound left turn lane
may be blocked more frequently during peak hours.
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Table 4: Estimated Vehicle Queuing Comparison for Alternatives ‐ Future Year 2018 P.M. Peak Hour
Intersection

Willamette Street/
24th Avenue

Willamette Street/
th
25 Avenue

Willamette Street/
th
27 Avenue

Willamette Street/
Woodfield Station
Driveway

Willamette Street/
th
29 Avenue

Willamette Street/
32nd Avenue

Movement/ Direction

Alternative 1

Alternative 3 or 5
Average

95th

290

250

430

170

180

260

Average

95

Southbound

180

Northbound

100

th

Comment: The existing lane configurations include two shared through/turn lanes
southbound and a shared through/left lane with a dedicated right turn lane northbound.
This configuration would be modified in Alternatives 3 and 5 to include a shared
right/through lane with a dedicated left turn lane in both directions. As a result,
operational efficiency would decrease and northbound and southbound vehicle queues
would increase by 70 to 140 feet.
Southbound

140

230

290

570

Northbound

100

190

220

370

Comment: By converting from two through lanes to a single lane (and center left turn
lane), the northbound and southbound vehicle queues would be approximately twice as
long in Alternatives 3 and 5, increasing by 120 to 340 feet. Vehicle queues on the minor
street would be relatively unchanged.
Southbound

100

190

230

560

Northbound

100

160

160

290

Comment: By converting from two through lanes to a single lane (and center left turn
lane), the northbound and southbound vehicle queues would be approximately twice as
long in Alternatives 3 and 5, increasing by 60 to 370 feet. Vehicle queues on the minor
street would be relatively unchanged.
Southbound

180

290

230

320

Northbound

50

110

40

100

Comment: Alternatives 3 and 5 would modify the existing northbound configuration from
two shared through/turn lanes to one lane with a dedicated left turn lane into the
Woodfield Station Driveway. The northbound left would provide protected left turn
phasing at the intersection. Southbound, one of the two travel lanes would begin 100
feet north of the intersection, therefore storage for queuing vehicles would decrease and
longer queues may increase by approximately 50 feet in Alternatives 3 and 4. Vehicle
queues on the Woodfield Station Driveway would be relatively unchanged.
Southbound

220

300

220

300

Northbound (Through/Right)

140

300

310

530

Northbound (Left)

190

270

220

300

Comment: Southbound vehicle queue lengths would not significantly change in
Alternatives 3 and 5 (assuming the two southbound lanes are retained as described
previously). The proposed northbound lane reduction (from 2 to 1 for through travel)
would result in vehicle queues increasing by approximately 200 feet. In addition, when
the 155 foot-long northbound left turn lane fills up, through traveling vehicles will not
th
have a second lane available to pass the left-turn queue. As a result, the 29 Avenue
intersection may operate less efficiently during peak times.
Comment: There are no changes to lane configurations at this intersection. As a result,
no significant changes to vehicle queuing were found.

Average = Average simulation queue length ( feet)
95th = Ninety fifth percentile (highest five percent) simulation queue length (feet)
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Travel Time
The following section describes the estimated p.m. peak hour travel times for alternatives. Traffic simulations
were performed for the 2018 p.m. peak hour to estimate travel time between 24th Avenue and 32nd Avenue in
both directions. The base year simulations were calibrated to field‐measured travel times. The simulation
results including travel times are detailed in the appendix.
The estimated travel times for each alternative are summarized in Table 5. Results of the simulation indicate
travel times would increase by approximately 30 seconds in both directions for Alternatives 3 and 5. In addition,
the reliability of travel time may be better in Alternative 1, as simulation results for Alternatives 3 and 5 showed
increased variance.
Table 5: Estimated Travel Time Comparison for Alternatives ‐ Future Year 2018 P.M. Peak Hour
Direction

Alternative 1

Alternative 3 and 5

Northbound:
Avenue to 24th Avenue

2 minutes 55 seconds –
3 minutes 05 seconds

3 minutes 15 seconds –
3 minutes 45 seconds

Southbound:
th
nd
24 Avenue to 32 Avenue

3 minutes 20 seconds –
4 minutes 10 seconds

3 minutes 30 seconds –
4 minutes 50 seconds

nd

32

Roundabout Evaluation
Roundabouts can improve traffic flow and reduce overall delay at many roadway intersections. Roundabouts
generally reduce the number of overall collisions and fatalities when they are installed and are less expensive to
operate and maintain compared to traffic signals. However, emergency vehicle and truck operators may be
opposed to roundabouts in sensitive areas. Furthermore, there may be significant property acquisition costs to
provide the right‐of‐way needed to construct appropriately‐sized roundabouts.
To evaluate the effectiveness of roundabouts on Willamette Street, each of the study intersections was analyzed
with a potential roundabout configuration. The assumed size and layout of the roundabouts analyzed are
typical for urban environments. The results of the traffic operations analysis for the 2018 p.m. peak hour are
summarized in Table 6.
Table 6: Intersection Operations for Roundabouts ‐ Future Year 2018 P.M. Peak Hour
Delay

LOS

V/C

Willamette Street/24th Avenue

18.9

B (C)

0.97

Single-lane

Willamette Street/25th Avenue

7.3

A (C)

0.74

Single-lane

Willamette Street/27th Avenue

18.9

B (C)

0.97

Single-lane

Willamette Street/Woodfield Station
Driveway

9.2

A (C)

0.67

Single-lane (3-leg)

Willamette Street/29th Avenue

22.4

C (D)

0.89

Multi-lane Roundabout
(2-lanes)

Willamette Street/32nd Avenue

10.8

B (B)

0.70

Single-lane

Intersection

Delay = Average Delay (seconds) on all intersection movements
LOS = Level of service of intersection (and worst approach)
V/C = Volume-to-Capacity Ratio (measured for worst approach)
Note: Operations analysis based on NCHRP 572 capacity model (adopted by ODOT)

Roundabout Layout
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The analysis indicates that several intersections would have approaches operating near capacity during the p.m.
peak hour if constructed as single lane roundabouts. At the intersection of 24th Avenue, the southbound
approach of Willamette Street would be near capacity during the p.m. peak hour, due in part to the volume of
southbound vehicles conflicting with westbound left turns from 24th Avenue to Willamette Street. A similar
situation would exist at 27th Avenue, where the southbound approach would also be near capacity. Although
roundabout operations would adequately serve traffic demand at the 25th Avenue and Woodfield Station
Driveway intersections, mixing traffic signals and roundabouts in close proximity along the corridor could
present negative outcomes for traffic operations and safety due to driver expectations.
The intersection of Willamette Street and 29th Avenue would need to be constructed as a multi‐lane roundabout
to sufficiently serve the traffic demand. Constructing such a roundabout would result in significant property
acquisition at the intersection, as detailed in Technical Memorandum #7 (Facility Design Alternatives). Due to
the roadway slope and sight distance on Willamette Street south of the 32nd Avenue intersection, a potential
roundabout at this location may not be appropriate and would require further analysis.
While it is possible for larger roundabouts (with additional lanes) to adequately serve the future peak hour
traffic demand, the costs of right‐of‐way acquisition and impacts to business owners and properties adjacent to
these intersections would be significant. Roundabouts are not explicitly included in the facility design of any
alternative but may be considered further as potential design refinements.

Bicycle Lanes Effects on Traffic Operations
The bicycle lanes included in Alternative 3 would make Willamette Street a more attractive bike route to many
types of riders. The bike lanes would also provide a buffer for pedestrians. Bike lanes make it easier for cars and
trucks to maneuver in and out of driveways, compared to a three‐lane section with no bike lanes. In addition,
buses would stop in bike lanes during passenger boarding, which would provide additional space for motor
vehicles to overtake the bus when it is safe to do so.
However, to construct bike lanes either the roadway must be widened or existing travel lanes must be removed.
Previous sections of this memorandum have covered the increased motor vehicle delay that results from
removing travel lanes (i.e., traffic operations in Alternative 1 compared to Alternatives 3 and 5). This section
discusses the differences in traffic operations between Alternative 3 and Alternative 5 (i.e., the effect of bike
lines to otherwise identical roadway configurations).
Although bicycle lanes would not have a significant direct effect on motor vehicle operations, higher volumes of
bicycles on the roadway may increase delays for turning motor vehicles. The magnitude of potential increase in
bicycle traffic is not precisely known. However, to demonstrate potential sensitivity of motor vehicle operation
to bike lanes, the intersection operations analysis was repeated with existing bicycle volumes doubled. Traffic
operations analysis outputs, with bicycle volumes doubled for Alternative 3 are included in the appendix.
The results of this analysis indicate that doubling bike volumes would increase average delay per motor vehicle
by less than half a second at all study intersections. No changes to level of service results were found to result
from this sensitivity test. As a result of this analysis, motor vehicle traffic operations for Alternatives 3 and 5 are
considered to be the same.
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Bus Pullout Effects on Traffic Operations
Bus pullouts provide a dedicated space outside of the primary travel lane for passenger loading and offloading.
Where bus pullouts are constructed, buses exit the travel lane for passenger loading and reenter (merge) after
loading is complete. The primary benefit of bus pullouts is that motor vehicles avoid delays when the travel lane
is blocked by stopped buses. However, bus service would likely incur increased delay and potential conflicts
when attempting to merge back into the travel lane. Therefore, transit operators often prefer to locate bus
stops within the travel lane. Lane Transit District (LTD) has no official policy on bus pullouts, but would generally
prefer to keep curbside transit stops along Willamette Street.6
To attempt to quantify the effect of including bus pullouts, p.m. peak hour intersection traffic operations were
evaluated with and without bus blockages for Alternatives 3 and 5. The analysis assumed the existing service
frequency was doubled (i.e., twice the number of buses on the corridor relative to the existing service which
provides two per hour north of 29th Avenue and the five per hour south of 29th Avenue.) Details for intersection
operations with bus pullouts are included in the appendix. Bus pullouts are not considered for Alternative 1 due
to the presence of two travel lanes for most of the corridor.
Although travel time would likely increase a few times an hour for vehicles delayed behind slower‐moving buses,
the average effect for the overall p.m. peak hour is negligible. The results of the analysis indicate that bus
pullouts would reduce average delay per vehicle by less than one second at all study intersections. No changes
to level of service results were found.
Due to the relatively minor differences in travel delay, the right of way impacts if constructed, increased
difficulty for bus operations and lack of support from LTD, bus pullouts are not included in any of the
alternatives. Constructing bus pullouts may be revaluated with future redevelopment of the corridor or if
additional transit services are provided (e.g., increased frequency, routing changes.)

Traffic Shift
Potential changes in traffic patterns could result from modifying portions of Willamette Street from four motor
vehicle travel lanes (in Alternative 1) to three (in Alternatives 3 and 5). With increased travel times on
Willamette Street estimated for Alternative 3 and 5, some traffic may shift away from Willamette Street to other
roadways. Table 9 identifies estimated traffic volumes on Willamette Street for each alternative.
The LCOG travel demand model was used to evaluate the potential traffic shift away from Willamette Street and
the relative effects to other roadways. The expected traffic shift was estimated by comparing differences in
alternative model7 traffic volumes for the 2035 p.m. peak hour8. The traffic shift is expected to be smaller
during off‐peak periods, when there is less congestion compared to the p.m. peak hour.
6

South Willamette Street Improvement Plan Memorandum from Will Mueller, Lane Transit District, March 12, 2013.
Motor vehicle capacity on Willamette Street between 24th Avenue and 29th Avenue was reduced by approximately 33 percent in the
model, to reflect the estimated change for through‐traveling vehicles along a three‐lane arterial compared to a four‐lane arterial. This
capacity reduction is based on typical travel demand model assumptions for capacities of urban roadways. For the modified design
proposed in Alternatives 3 and 5, the addition of a second southbound travel lane near 29th Avenue would provide more capacity than is
represented in the travel demand model. As a result of this simplified assumption, the change in capacity in the models is likely to be
overestimated relative to the modified facility design. Therefore, the model traffic shift may be considered a high‐end estimate.
8
The LCOG travel demand models for the 2035 p.m. peak hour indicate that approximately 350 vehicles may shift from traveling via
Willamette Street. This represents approximately 20 percent of total estimated traffic volumes for the 2035 p.m. peak hour. Because
7
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Table 9: Willamette Street Traffic Volume Comparison for Alternatives –Future Year 2018
Scenario/Measure

Average Daily

P.M. Peak Hour

Current Year (2012)

16,360

1,550

Alternative 1

17,200

1,625

16,700 to 17,100

1,525 to 1,600

Change
(compared to Alternative 1)

100 to 500

25 to 100

Percent Change
(compared to Alternative 1)

1 to 3%

2 to 6%

Alternative 3 & 5

Traffic volume estimates are for Willamette Street south of 27th Avenue

The distribution of traffic shifts rerouting away from Willamette Street was based on analysis of the LCOG
regional travel demand model results. Traffic shifting away from Willamette Street would primarily reroute to
streets east of Willamette Street. Approximately two thirds of the shift would go to Amazon Parkway and
Hilyard Street. Approximately one third of the shift would redistribute to streets west of Willamette Street
including Lincoln Street, Jefferson Street, Adams Street and Polk Street. The traffic shift west of Willamette
Street would be fairly evenly distributed between those roadways.

Multimodal Level of Service
Auto, pedestrian, bicycle and transit operations along Willamette Street were evaluated using the multi‐modal
level of service (MMLOS) methodologies outlined in the Highway Capacity Manual 2010 (HCM2010)9. The
MMLOS evaluation assesses how well a facility meets the needs of the traveling community by reporting a LOS
grade (A‐F) for each mode of transportation. This evaluation is performed for roadway segments and focuses on
the users’ perceived comfort level as they travel along the corridor.
Using signalized intersections as break points, Willamette Street was divided into four segments for analysis.
Analysis was performed based on 2018 p.m. peak hour conditions when the higher traffic volumes would result
in the worst case level of service for each mode of transportation. The methodology does not account for
intersection operations, which were addressed previously.
Pedestrian LOS is influenced by traffic volumes, vehicle speeds, sidewalk width, and presence of a buffer. Bicycle
LOS is influenced by bike lane width, pavement quality, on‐street parking, and heavy vehicle percentage. Transit
LOS is influenced by service frequency, bus reliability, average passenger load, and transit stop amenities.

traffic shifts are assumed to occur in proportion to increases in congestion that will occur with anticipated traffic growth, the estimated
traffic shift for 2018 is significantly smaller than in 2035. Traffic volume shift estimates for 2018 were developed by proportionally scaling
the 2035 traffic shift to forecasted traffic growth in 2018.
9
This analysis was performed using the LOS+ software that is a hybrid tool that utilizes two different MMLOS methodologies. The auto
LOS component of the analysis is based on NCHRP Project 3‐70, while the pedestrian, bicycle, and transit components are based on the
HCM2010. While NCHRP 3‐70 provided the basis for the MMLOS methodology described in the HCM2010, there were some significant
differences. One of the main differences is that the LOS methodology for autos presented in the NCHRP 3‐70 report requires less input
data and is less intensive computationally. The LOS+ software was developed by Fehr and Peers.
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The limitations of the MMLOS analysis should be noted. For example, the existing facilities on Willamette Street
were evaluated as LOS “D” MMLOS operations, a better than expected rating. Based on stakeholder interviews,
most bicycle users are not comfortable biking on Willamette Street without bike lanes. Therefore, it is clear that
the comfort level of motor vehicles driving on a roadway with LOS “D” conditions is not a suitable comparison to
cyclists travelling on a facility with LOS “D” conditions. Despite the limitations, the MMLOS evaluation provides
value as an objective comparison between alternatives that consider multiple modes.
The expected MMLOS operations for Willamette Street in the 2018 p.m. peak hour are shown for each
Alternative in Figure4. Results are summarized for each mode below:


The auto mode results indicate the best performance in Alternative 1, with southbound segments from
24th Avenue to 27th Avenue degrading from LOS C or D to LOS F in Alternatives 3 and 5.



The pedestrian mode results are best for Alternative 5, with several segments improving due to wider
sidewalks than Alternative 1 or 3. Alternative 3 results in the lowest pedestrian operations; LOS D
southbound between 24th Avenue and 27th Avenue, due to the higher volume of vehicles in the near
travel lane. The MMLOS methodology rates pedestrian comfort higher in Alternative 1 than Alternative
3 despite the presence of a bike lane serving as a buffer between cars and pedestrians.



Bicycle operations would improve from LOS D to LOS B by replacing a motor vehicle lane with
continuous bike lanes (Alternative 3). However, bicycle operations would degrade from LOS D to LOS E
on some segments if travel lanes are reduced without adding bike lanes (Alternative 5).



Transit operations are rated slightly higher in Alternative 1 than in Alternatives 3 and 5 due to providing
the highest level of mobility (i.e., travel time) for all motor vehicles, including buses.
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