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INTRODUCTION

The Operational and Pedestrian Safety Analysis for the Chambers Node Reconsidered
project analyzes both traffic and pedestrian aspects of the transportation system within
the Chambers Node study area. The analysis addresses three primary elements: traffic
operations, pedestrians and safety. The results of these analyses are then used to
recommend improvements.

A peak hour traffic operations analysis is performed for the following scenarios:
1. Base (2004)

2. Future (2024) No Build

3. Future (2024) Mitigation

Level-of-service (LOS) and volume-to-capacity (v/c) ratio are the performance
measures used to assess traffic operations. When intersections exceed performance
thresholds established by the City of Eugene and the Oregon Department of
Transportation (ODOT) mitigation measures are then considered. The mitigation
measures are designed to enhance pedestrian movements, improve traffic flow and
ultimately maintain the integrity of the neighborhood.

Pedestrian enhancements are a major focus of this study. Specifically, the study
investigates means to improve pedestrian crossings at the seven study area
intersections. In addition, a sidewalk inventory is performed at the seven study
intersection to identify missing sidewalk segments and any obstructions that restrict the
sidewalk width. Transit it also a major generator of pedestrians. Therefore, transit stops
in the immediate vicinity are surveyed to determine if any treatments can be
implemented to improve the pedestrian experience at these stops.

The safety analysis reviews the collision history involving pedestrians, bicyclists and
traffic at the seven study area intersections during a five year period extending from
1998 through 2002. Collisions are summarized and potential solutions recommended
where definitive patterns are observed and correctable by traffic control measures.

Before delving into the analysis, it is important to mention that improvements for traffic
can have a secondary benefit for pedestrians as well as the neighborhood as a whole. A
number of traffic improvements are targeted at the signalized intersections in the study
area. Improving traffic operations at these signals will make it less rewarding for
motorists to cut through the neighborhood to avoid delays and congestion. The
intention is to keep unnecessary traffic out of the neighborhood, but rather on roadways
that are designed to carry higher volumes of traffic at higher speeds. As a result, the
neighborhood streets will feel more like neighborhood streets (low traffic volumes and
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speeds). They will be much more conducive to walking, biking and many other
activities that are not as compatible with high volume high speed streets.

STUDY AREA

The study area is located in west Eugene and includes seven intersections. These
intersections are listed below and highlighted with a red circle in Figure 1.

e West 7th Avenue/Highway 99 and Garfield Street

e West 7th Avenue/Highway 99 and Chambers Street

o West 7th Avenue/Highway 99 and Polk Street

e West 11t Avenue/Highway 126 at Garfield Street/Highway 126
e West 11th Avenue at Chambers Street

e  West 13th Avenue at Garfield Street

e  West 13th Avenue at Chambers Street

Figure 1. Study Area
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With the exception of 13th at Garfield, all intersections are signalized. 13t at Garfield is
controlled by stop signs on the eastbound and northbound approaches. The
southbound approach is uncontrolled and thus traffic flows freely through the
intersection

TRAFFIC OPERATIONS ANALYSIS
Performance Measures

Each intersection was analyzed in terms of LOS (delay), v/c-ratio and number of stops.
Highway Capacity Manual (HCM) procedures available in SYNCHRO were used for
the signalized intersections. HCM procedures available in the Highway Capacity
Software were used for the unsignalized intersection.

The City of Eugene and ODOT have established performance measures that are used to
determine if mitigation measures are necessary. The ODOT’s criteria is based on the
intersection’s v/c-ratio (Oregon Highway Plan, Table 6) while the City’s is based on
LOS. ODOT'’s criteria requires first identifying the highway category of the roadway.
Study area roadways that would fall under ODOT'’s criteria are shown in Table 1 along
with their Highway Category designation. All other roadway sections would fall only
under the City of Eugene criteria.

Table 1. Study Area Roadways Under ODOT Performance Criteria

Roadway Section ODOT Highway Category (MPO)
7"/Hwy. 99 Garfield — Polk Statewide NHS Freight Route
11"/Bus. 126/ORE 126 West leg at Garfield Regional Highway Segment
Garfield/Bus. 126/ORE 126 711" Regional Highway Segment

Based on Table 1, mitigation measures would need to be studied at intersections along
these roadways that exceed a v/c-ratio of 0.80. The City of Eugene’s LOS criteria
requires investigating mitigation measures when signals operate above a LOS D and
unsignalized intersections above LOS E. A summary of the criteria that triggers the
need to investigate mitigation measures is provided in Table 2. Table 3 provides the
HCM relationship between LOS and delay.
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Table 2. Performance Criteria — Need for Mitigation

Criteria Triggering Need for Mitigation

Intersection

ODOT City of Eugene
v/c-ratio LOS

7" at Garfield 0.80

7™ at Chambers 0.80 D
7" at Polk 0.80 D
11" at Garfield not applicable D
11" at Chambers not applicable D
13" at Garfield* not applicable E
13" at Chambers not applicable D

1. Unsignalized intersection

Table 3. LOS Criteria

Intersection Control Delay (seconds/vehicle)

LOS

Signalized Unsignalized
A <10 <10
B >10and <20 >10and <15
C >20and <35 >15and <25
D >35and <55 >25and <35
E > 55 and <80 > 35 and <50
F >80 > 50

Once the need for mitigation is determined, strategies are investigated to bring the
intersections performance into compliance. The ODOT compliance criteria, however,
differs from the criteria in Table 2. Based on the ODOT Highway Design Manual (Table
10-1), 7!/Highway 99 would have to be mitigated to a 0.75 v/c-ratio. The City of
Eugene criteria is LOS D for signalized intersections and LOS E for unsignalized
intersections. A summary of the minimum performance standards after mitigation are

shown in Table 4.
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Table 4. Performance Criteria — Minimum After Mitigation

Criteria To Mitigate To
Intersection OoDOT City of Eugene
v/c-ratio LOS

7" at Garfield 0.75

7™ at Chambers 0.75 D

7" at Polk 0.75 D

11" at Garfield not applicable D

11" at Chambers not applicable D

13" at Garfield* not applicable E

13" at Chambers not applicable D

1. Unsignalized intersection

Base Scenario

The Base scenario reflects 2004 conditions in the study area. Data used for the Base
analysis are presented in the following sections followed by the analysis results.

Lane Geometry

Lane configurations at the study area intersections are shown in Figure 2 with details
shown in Appendix A. Speeds were 30 mph on all approaches to the study area
intersections. Each roadway is briefly described below. All references to the functional
classification of the roadways are based on the 2004 Regional Transportation Plan.

West 7t Avenue/Highway 99 is a 4-lane major arterial. It forms a 1-way couplet with West
6th Avenue. West 7th Avenue services traffic traveling in the eastbound direction.

West 111 Avenue is a minor arterial that varies in the number of lanes through the study
area. From Polk Street to a point 100 feet west of Fillmore Street, West 11th is 1-way
westbound with two lanes. From 100 feet west of Fillmore to Garfield, it remains a 1-
way westbound street, but with three lanes. West of Garfield, 11t carries 2-way traffic
with a 5-lane cross section. Eastbound traffic is forced to make either a right or left turn
at Garfield.

West 13 Avenue is a 2-lane minor arterial. It is primarily 1-way eastbound through the
study area. It becomes a 2-way local street west of Garfield.
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Figure 2. Existing Intersection Lane Configurations and Control

Garfield Street is classified as a major arterial north of 11t Avenue and a minor arterial
south of 11th Avenue. The number of lanes along Garfield varies through the study area.
North of 11th Avenue it is a 4-lane facility carrying 2-way traffic. Traveling southbound
from 11t Avenue, Garfield has two lanes with the inside lane becoming an exclusive
left-turn lane at 13t Avenue. Traveling southbound from 11t Avenue to 13 Avenue,
Garfield widens from one lane northbound to two lanes. South of 13t Avenue, Garfield
is a 2-lane, 2-way major collector.

Chambers Street is classified as a major arterial north of 7th Avenue and a minor arterial
to the south. Throughout the study area it is a 3-lane facility with the center lane serving
as a 2-way left turn lane. Bike lanes are provided on both sides of the street.

Polk Street is classified as a major collector. It is a 2-lane facility carrying 2-way traffic.
Volumes

Base scenario volumes were collected in 2004. The PM-Peak hour volumes for the study
area intersections are shown in Figure 3 and Table 5.
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Figure 3. Base (2004) Scenario PM-Peak Hour Volumes

Table 5. Base (2004) PM-Peak Hour Pedestrian and Bicycle Volumes

Pedestrians Bicyclists
Intersection Leg Being Crossed Leg Being Crossed
Total Total
N E S \W N E S W

7" at Garfield 2 1 2 0 5 1 1 3 2 7
7" at Chambers | 2 3 3 1 9 0 5 6 8 19
7" at Polk 3 1 9 5 18 8 0 8 2 | 18
11" at Garfield 3 0 4 2 9 4 2 4 5 15
11™ at Chambers| 4 3 4 6 17 7 3 6 7 23
13" at Garfield* Data Unavailable Data Unavailable
13" at Chambers| 5 2 4 3 14 6 9 2 7 24
Total 72 | Total 106
Note: N = north, E = east, S = south, W = west
PTV America, Inc. Page 7 May 27, 2005
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Lane utilization data was collected and reduced for the following intersections and
movements:

e Garfield at 11t
0 Eastbound lefts
0 Northbound through
0 Westbound through
e Chambers at 11th
0 Westbound through

Lane utilization data provides information about the unequal distribution of volume
across multiple lanes within a lane group. For example, an eastbound dual left turn lane
exists at a signal. Downstream of the left turn movement is a shopping mall on the east
side of the roadway. The shopping mall attracts a substantial number of trips. In this
case, motorists choose to be in the right most lane of the dual left turn to make it easier
to access the mall. This choice results in the right most lane of the dual left turn lanes
carrying a greater percentage of traffic than the left most lane. This unequal distribution
of traffic across al lane group has an impact on traffic operations, capacity and signal
timing. The resulting lane utilization factors (refer to Appendix A) are then used to
provide a more accurate analysis of field conditions.

Intersection Control

Six of the seven study intersections are signalized while the remaining one is
unsignalized. A summary of the control for these intersections is provided in Table 6.
The signal timing plans provided by the City of Eugene were entered into SYNCHRO
and provided in Appendix A.
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Table 6. Base (2004) PM-Peak Hour Intersection Control

Intersection Control Type of Cycle Left Turn Overlap Pedestrian Pedestrian Marked
ersectio ontro Operation Length Phasing Phases Signal Heads | Push Buttons | Crosswalks
7™" at Garfield Signalized Actu_ated 72 A.” . None Yes Yes Yes
Coordinated Permissive
SB:
th . . Actuated permissive
7" at Chambers | Signalized Coordinated 72 foIIowgd by None Yes Yes Yes
lagging
protected
7" at Polk Signalized | . Actuated 72 Al None Yes Yes Yes
Coordinated Permissive
SB right turn
th . . . Actuated All .
11" at Garfield Signalized Uncoordinated 97 Permissive overlap with Yes Yes Yes
EB movements
11" at Chambers| Signalized | Semi-Actuated 65 | NB: Protected/ None Yes NB+SB only Yes
Uncoordinated Permissi
ermissive
Unsignalized
th - 141 Not Not Not Not Not Not
13" at Garfield” \-SB flows free applicable applicable applicable applicable applicable applicable No
-EB+NB stop
th ; ; Pre-timed All
13" at Chambers| Signalized Uncoordinated 60 Permissive None Yes No Yes
PTV America, Inc. Page 9 May 27, 2005
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Analysis Results

Performance results for the Base scenario are shown in Table 7. Details on the analysis
results are provided in Appendix A.

Table 7. Base (2004) Performance Results

Intersection (ngll\?gh) LOS v/c Ratio (Stsotsglshr)
7" at Garfield 20.0 B 0.78 2714
7" at Chambers 27.5 C 0.90 3156
7" at Polk 7.7 A 0.59 966
11™ at Garfield 42.3 D 0.90 2181
11" at Chambers 55.8 E 1.06 2913
13" at Garfield* 219.3 F 0.64 199
13" at Chambers 14.3 B 0.64 1371

1. Unsignalized intersection, delay reported for worst performing movement - Eastbound

Four of the seven study intersections do not satisfy the delay and/or v/c-ratio criteria:
e 7that Chambers

o 11that Garfield

e 11that Chambers

o 13that Garfield

7t at Chambers operates at a 0.90 v/c-ratio which exceeds the 0.85 criteria. The
northbound and eastbound through movements are the primary movements that result
in the intersections exceeding the v/c-ratio criteria.

11 at Garfield operates at a LOS D which satisfies the City’s criteria. Critical movements
at this intersection are: eastbound right and westbound through.

11t at Chambers exceeds both the delay and v/c-ratio criteria. It operates at a LOS E and
a v/c-ratio of 1.06. The movement contributing to this performance is the southbound
through. It operates at LOS F and a v/c-ratio of 1.25.

13" at Garfield is an unsignalized intersection. The southbound movements flow freely
while northbound and eastbound movements must stop. For unsignalized intersections,
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the worst operating movement is used to report intersection performance. The eastbound
through and left movements are the worst performing movements at LOS F which
exceeds the LOS E delay criteria. These two movements have a total of approximately
30 vehicles/hour during the PM-peak hour. Therefore, the volume is extremely low.
These vehicles, which most are likely to originate in the residential area west of the
intersection, however, can take an alternate route along Arthur to West 11" to travel in
the eastbound direction. The land use along this route is mix-use commercial, industrial
and residential.

The number of stops at an intersection can be compared between alternatives to provide
an indirect measure of safety performance. Reducing the number of stops reduces the
potential for rear-end collisions. The number of stops per hour is reported in Table 7
and will be used to compare other scenarios.

Queue lengths and the available storage for each movement are shown in Table 8. The
available storage equals either the upstream distance to the next signal or the length of
the storage bay for a turning movement. Queue lengths represent the 95" percentile
queue. In other words, the queue length is expected to be less than this measurement 95
percent of the time. None of the reported queue lengths exceed the available storage.
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Table 8. Base (2004) Queue Lengths

Intersection SE?;;%G Quelzfeelégngth Intersection Szgs,ge Quelzftzléte;ngth
7™ at Garfield 11™ at Chambers?

EB Thru 350 262 WB LT 1000+ 112

NB Thru 1500 407 WB Thru 1000+ 451

NB RT 1500 293 WB RT 120 34

SB Thru* 350 149 NB LT 750 63
7" at Chambers NB Thru 750 243

EB Thru 1100 438 SB Thru 1150 572

NB Thru 400 316 13" at Garfield

SBLT 300 82 EB Thru 350 91

SB Thru 300 292 NB Thru 1000+ 60
7" at Polk NB RT 200 3

EB Thru 1500 135 13™ at Chambers

NB Thru 400 62 EB Thru 1300 118

NB RT 250 68 EB RT 250 35

SBLT 150 33 NB Thru 1000+ 253

SB Thru 300 86 NB RT 250 41
11™ at Garfield SBLT 750 26

EBLT 1000+ 321 SB Thru 750 311

EB RT 310 143

WBLT 1250 106

WB Thru 1250 537

NB Thru 800 82

SB Thru 1500 126

SBRT 1500 244

Unequal lane distribution results in the queue occupying the entire right lane between 6™ and 7"

2. 11™ at Chambers was modeled as two westbound through lanes with an exclusive right turn bay and
exclusive left turn bay. This approach best reflected through vehicles avoiding the third through lane
due to left turn queues.
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Future No Build

The Future No Build scenario reflects anticipated 2024 conditions in the study area. The
data and analysis results for this scenario are presented in the following sections.

Lane Geometry

For the 2024 Future No Build scenario, the lane geometry remained the same as 2004.
Therefore, Figure 2 is used here as the reference for 2024 lane geometry.

Currently, there is a safety improvement project on Garfield extending from 6th Avenue
to 7th Avenue that is underway. A number of preliminary geometric changes have been
proposed for this section (refer to Appendix B). At the time of this study, a set of
improvements had not been selected for implementation. The analysis of the Future No
Build Scenario does not include any of these proposed improvements in the analysis.

Volumes

Future No Build volumes (refer to Figure 4) were estimated by applying a growth rate
to the 2004 Base volumes. To arrive at a growth rate, 2002 and 2025 PM-peak hour
turning movement volumes were provided by Lane Council of Governments. These
volumes were used to estimate an annual growth rate for each movement. The growth
rates were then applied to the 2004 Base volumes to arrive at 2024 No Build volumes.

Figure 4. Future (2024) No Build PM-Peak Hour Volumes
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Intersection Control

Signal timings were optimized for the Future No Build scenario. Results from the
optimization are provided in Appendix B with primary changes listed below:

e Cycle length on 7th Avenue increased from 72 seconds to 100 seconds

e Garfield and Chambers along 11t were coordinated

e Cycle length for 11t at Garfield increased from 97 seconds to 100 seconds

e Cycle length for 11th at Chambers increased from 65 seconds to 100 seconds

e Cycle length for 13that Chambers increased from 60 seconds to 100 seconds

Analysis Results

Analysis results for the Future No Build scenario are provided in Table 9. Additional

details from the analysis are provided in Appendix B.

Table 9. Future (2024) No Build Performance Results

ntersection (sEcellvagh ) LOS vlc-ratio (st?)?sp/f\r )
2004 |\ Sl 2004 |\ o 2004 (0P 2004 | OB
7" at Garfield 20.0 23.0 B C 0.78 0.89 | 2714 | 2745
7™ at Chambers | 27.5 46.5 C D 0.90 1.01 | 3156 | 4722
7™ at Polk 7.7 5.7 A A 0.59 0.69 966 713
11" at Garfield 423 | 105.4 D F 0.90 1.15 | 2181 | 4613
11™ at Chambers | 55.8 86.8 E F 1.06 1.15 | 2913 | 3454
13" at Garfield® | 219.3 Not F F 0.64 2.07 199 209
available
13" at Chambers | 14.3 17.4 B B 0.64 0.70 | 1371 | 1527
Total 13500 | 17983

1. Unsignalized intersection, delay reported for worst performing movement - Eastbound
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The LOS increases for three intersections between 2004 and 2024: 7th at Garfield, 7th at
Chambers and Garfield at 11th. The v/c-ratios increased at every intersection. Five of the
seven study intersections exceeded the delay and/or v/c-ratio criteria:

o 7that Garfield

o 7that Chambers
e 11that Garfield

e 11that Chambers
e 13that Garfield

7t at Garfield operates at a 0.89 v/c-ratio which exceeds the 0.80 criteria. The eastbound
through and northbound through are the movements that cause the intersection to
exceed the v/c-ratio criteria.

7t at Chambers operates at a demand v/c-ratio of 1.01. All movements at this
intersection operate above a 0.80 v/c-ratio. These movements include the northbound
though, eastbound through, southbound left and southbound through.

11 at Garfield operates at a demand v/c-ratio of 1.15 which exceeds the 0.80 criteria.
The critical movements contributing to this performance include: eastbound left,
eastbound right and westbound through.

11 at Chambers exceeds the delay threshold. It operates at a LOS F and a demand v/c-
ratio of 1.15. The movements contributing to this performance are: westbound through,
northbound left and southbound through.

13t at Garfield continues to exhibit poor performance on the eastbound approach. The
eastbound demand v/c-ratio exceeds 2.0. In reality, this v/c-ratio will not be observed
in the field. Instead of enduring the associated delays, eastbound left and through
vehicles will take an alternate path (e.g., 11th via Arthur) to their destination and avoid
this intersection. The eastbound left and through volume remains low at 30 vph.

The number of stops per hour increased by approximately 33 percent between 2004 and
2024. This entire increase in stops was primarily attributed to the increase in stops at
two signals: 7th at Chambers and 11t at Garfield.

Queue lengths are reported in Table 10 for the Future No Build scenario. In a number of
instances, the queue length is reported as being metered by an upstream signal. If an
upstream intersection is operating at a v/c-ratio equal to or greater than 1.0, it will limit
the number of vehicles that arrive at the downstream intersection where queues are
being reported. This situation is referred to as metering and is labeled as such in Table
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10. The “Metered” queues are not expected to exceed the storage capacity. Movements
where the queues exceed storage capacity are highlighted with a bold box. These
movements include:

o 7that Garfield
0 Eastbound through
e 7th at Chambers
0 Northbound through

0 Southbound through

PTV America, Inc. Page 16 May 27, 2005
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Table 10. Future (2024) No Build Queue Lengths

Queue Length (feet)

Intersection Sz;)ergge Base Future No Build
(2004) (2024)
7" at Garfield
EB Thru 350 262 504
NB Thru 1500 407 Metered
NB RT 1500 293 Metered
SB Thru' 350 149 141
7" at Chambers
EB Thru 1100 438 674
NB Thru 400 316 501
SBLT 300 82 208
SB Thru 300 292 666
7" at Polk
EB Thru 1500 135 Metered
NB Thru 400 62 125
NB RT 250 68 105
SBLT 150 33 58
SB Thru 300 86 156
11™ at Garfield
EBLT 1000+ 321 796
EB RT 310 143 212
WB LT 1250 106 Metered
WB Thru 1250 537 Metered
NB Thru 800 82 85
SB Thru 1500 126 Metered
SB RT 1500 244 Metered
11™ at Chambers
WB LT 1000+ 112 184
WB Thru 1000+ 451 936
W B RT 120 34 79
NB LT 750 63 Metered
NB Thru 750 243 529
SB Thru 1150 572 Metered
13" at Garfield
EB Thru 350 91 298
NB Thru 1000+ 60 134
NB RT 200 3 8
13" at Chambers
EB Thru 1300 118 282
EB RT 250 35 95
NB Thru 1000+ 253 432
NB RT 250 41 73
SBLT 750 26 Metered
SB Thru 750 311 Metered

1. Current unequal lane distribution in 2004 will likely result in the queue occupying
the entire right lane between 6" and 7" in 2024.
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PEDESTRIAN ANALYSIS

The pedestrian analysis involved a thorough review of pedestrian facilities in the
immediate vicinity of the seven study area intersections. At each intersection, the
pedestrian signal control was reviewed, crosswalks inventoried and sidewalks
evaluated for width and obstructions that would impede the movement of people.

Pedestrian Signal Control

Pedestrian signal heads were present at all signals. Pedestrians also were allowed to
cross every leg of each signalized and unsignalized intersection. Pedestrian push-
buttons were available at each signal with two exceptions. At 11t and Chambers,
pedestrian push-buttons were only installed for northbound and southbound
pedestrians. The eastbound and westbound pedestrian phases are active each cycle,
thus push-buttons are not needed. For similar reasons, pedestrian push-buttons are not
provided at 13t and Chambers since this signal operates on a fixed timing plan. This
type of timing plan automatically activates the pedestrian signal for each phase which
eliminates the need for push-buttons.

During a field visit to 7t at Garfield, an issue regarding pedestrian safety was
mentioned for northbound pedestrians crossing the east leg. The dual right movement
can result in the vehicle in the inside lane obstructing the driver’s view in the outside
lane. Thus, the visibility of pedestrians in the crosswalk is reduced. One potential
solution is to provide an early WALK signal for the pedestrians that allows them to get
further into the intersection before the right turns receive a green signal.

The WALK signal for a pedestrian crossing can begin when all conflicting through
movements and protected turning movements across the crossing have ended. The
signal operations at 11t and Garfield operate slightly different. Pedestrians crossing the
east leg only receive the WALK signal when the northbound and southbound throughs
receive a green signal. An opportunity exists to reduce the delay for these pedestrians.
All eastbound movements are forced to turn either left or right. Therefore, neither
movement conflicts with the pedestrians. A WALK signal could be displayed when the
eastbound movements initially receive a green.

Crosswalks

Crosswalks are marked at all six signalized intersections. During a field study,
however, it was noted that crosswalks are not marked at the unsignalized intersection
of 13t and Garfield. Since the southbound throughs and lefts flow freely, marking the
crosswalk on the north leg has the potential to create an unsafe situation for
pedestrians. In locations where two lanes flow freely in the same direction, a situation
could result where a vehicle in one lane stops for a pedestrian in the crosswalk. The
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pedestrian begins to cross in front of the stopped vehicle. A vehicle in the adjacent lane
approaches and does not see the pedestrians since the motorist’s visibility is obstructed
by the stopped vehicle. This scenario can result in a collision between a vehicle and
pedestrian. Therefore, marking a crosswalk on the legs with free flow movements
should be avoided. Marking crosswalks on the west leg of the intersection does not
create the situation described above.

(a) West + North Leg (b) South Leg (c) East Leg

Figure 5. Pedestrian Crossings at 13" and Garfield

Sidewalks

Sidewalks were inventoried in the vicinity of the seven study area intersections. Missing
linkages in the sidewalk system and any obstructions that would restrict the sidewalk
width were documented.

The ODOT Highway Design Manual (2003, Chapter 11) identifies the following
requirements for sidewalk widths:

e Standard and curb-side sidewalk width - 6 feet
e Minimum sidewalk width - 5 feet

e Minimum passage width - 3 feet (very constrained areas, such as around obstacles
that cannot be moved)

All sidewalk widths were at least five feet wide where planting strips existed between
the roadway and sidewalk. All curb-side sidewalks were at least six feet wide. Signal
and utility poles were the primary obstacles that either encroached or were completely
within the sidewalk width. None of these physical obstacles reduced the passage width
below three feet (refer to Appendix C for more details on obstacles and available
passage distances). The only roadway segment without sidewalks was 7t west of
Garfield. Both sides of 7t had a missing sidewalk segment.
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Vegetation reduced the clear width of the
sidewalk at 11t and Garfield to approximately
two feet (refer to Figure 6). The sidewalk is
located on the west side of Garfield south of
11th,

Figure 6. Vegetation Encroaching
on Sidewalk

Vegetation from overhanging limbs also
encroached on the vertical clear space above the
sidewalk. This scenario was observed at 13t
and Garfield on the south side of 13t west of
the intersection. The overhanging limbs are
shown in Figure 7. The limbs are roughly six |
feet above the sidewalk.

Figure 7. Vegetation Restricting
Vertical Clear Distance

Transit

Only one bus stop was located in the vicinity of
the seven study area intersections. The stop was
located on the north side of 11t west of
Chambers (refer to Figure 8). The American
with Disabilities Act requires a 8.5 foot landing
for passengers entering and exiting a bus
(ODOT Highway Design Manual, 2003,
Chapter 11). The sidewalk at the transit stop is
nine feet wide, which satisfies the ADA
requirement. Additional transit data is
provided in Appendix D.

Figure 8. Transit Stop
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SAFETY ANALYSIS

The traffic safety analysis is based on DMV reported collision data for the study area
from 1998 through 2002 that the City of Eugene provided to the consultant team.
Additional details regarding collision statistics can be found in Appendix E. An annual
average of 55 collisions per year was observed at the seven study area intersections
between 1998 and 2002. This corresponds to an annual intersection average of 7.8
collisions per intersection. Figure 9 depicts the annual collision frequency within the
study area. While the number of collisions declined over the time period of 1998
through 2000, it increased again in 2001 before dropping back to the 1999 level in 2002.

80

70 -
60 | 59
50 - 47
40 -

30 -

Collisions/Year

20 A

10 ~

1998 1999 2000 2001 2002

Figure 9. Annual Collision Frequency

When taking into account the traffic volumes at the seven study intersections, the 5-year
average collision rate computes to a value between 0.30 and 1.10, with two intersections
(7th at Garfield and 11th at Chambers) slightly above the commonly accepted standard of
1.0 collisions per million entering vehicles. Figure 10 below depicts the 5-year collision
summary and collision rate for each study intersection.

Collision severity for all seven study intersections is reported in Figure 11 from 1998 to
2002. During this period, no fatalities were reported. Eighty-six injury collisions were
report while the remaining 187 collisions were property damage only.
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Figure 10. Intersection Collisions and Collision Rates (1998 — 2002)

Property
Damage Only,
187, 68%

Fatality, 0, 0% il HE

Figure 11. Collision Severity (1998-2002)
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A collision classification from 1998 to 2002 reveals that 261 of the 273 reported collisions
involved vehicles. Two of the 273 collisions involved pedestrians and 10 involved
bicyclists. Figure 12 classifies collisions by mode during this 5-year period.

Pedestrians
2 Collsions
1%
Vehicles
261 %g!)l/lSlonS T Bicyclists
0 10 Collisions
4%

Figure 12. Collisions by Mode of Travel (1998-2002)

Evaluating the past collision history for collision types reveals that rear-end collisions
are the predominant collision type at the study intersections. The main reason for rear-
end collisions is traffic congestion. The only exception to this finding is the intersection
of 13t and Garfield, which also exhibits a significantly lower peak flow than all other
studied intersections. Furthermore, the analysis shows that side-swipe collisions are
very common at the intersection of 7t and Garfield. Many of those collisions appear to
have occurred at the eastbound exit of the actual intersection and thus are most likely
the result of weaving maneuvers for downstream intersection lane utilization. At the
intersection of 7th and Chambers, right angle collisions show a significant frequency
which could be the result of red light running associated with the intersection operating
at a high degree of saturation. Figure 13 below depicts the number of collisions by
collision type for each of the study intersections.
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Figure 13. 5-Year Collision Type Summary
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RECOMMENDATIONS

A summary of the operational and safety issues is shown in Table 11. A section is
dedicated to traffic and pedestrian mitigation measures. All mitigation analysis results
related to traffic operations are located in Appendix F.

Policy vs. Context Sensitive Driven Design

Prior to discussing the results, it is important to present the approach used to develop
the recommendations presented in the following sections. An initial set of
recommendations were developed for each intersection that warranted improvements.
This initial set is referred to as the Policy Driven Solution since it strives to satisfy traffic
operations standards outlined in policy documents (e.g., Oregon Highway Plan).
Realizing that the resulting Policy Driven Solutions are not compatible with the desires
of the neighborhood, a second analysis is performed that considers the desires of the
neighborhood and the environment they want to maintain. This second set is referred
to as the Context Sensitive Solution. It is also the solution that is recommended for
implementation at each intersection. Some additional background on the differences
between a Policy and Context Sensitive Driven design are presented prior to presenting
the recommendations.

Policy Driven Design

Recommendations to improve mobility within an area such as Chambers need to
consider the multi-modal nature of the transportation system. Today, however, the
Policy driven analysis requirements and resulting design recommendations do not
consider the context of the area being studied. Instead, they primarily focus on
vehicular traffic. The result is less traffic congestion (commonly through the addition of
more lanes), but typically at the expense of a pedestrian friendly environment (refer to
Figure 14). Improving traffic operations also makes it less rewarding for motorists to cut
through the neighborhood to avoid delays and congestion.

a

T

Figure 14. Policy Driven Design — Weighted Toward Vehicular Traffic
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Context Sensitive Driven Design

A Context Sensitive analysis and design are aimed at providing a greater balance
between the needs of pedestrians and vehicular traffic (refer to Figure 15). The result
leads to a more pedestrian friendly set of recommendations than the Policy driven
approach. Consequently, the trade-offs are usually a greater degree of traffic
congestion and an increased potential for neighborhood cut through traffic.
Disincentives on the local street network may be required to make it less rewarding to
cut through the neighborhood.

X =t

Figure 15. Context Sensitive Driven Design — Balanced
Between Pedestrians and Vehicular Traffic
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Table 11. Summary of Operational and Safety Issues

Intersection?

OPERATIONAL ISSUES

Delay >LOS D

v/c-Ratio > 0.85

Queue Lengths
> Storage

2004

2024

2004

2024

2004

2024

SAFETY ISSUES

7" at Garfield

X

EB Thru

Right angle
Side-swipe-NB, EB

7" at Chambers

EB Thru

NB Thru

SBLT

SB Thru

Right angle

11" at Garfield

EBLT

EB RT

WB Thru

11" at Chambers

WB Thru

NB LT

SB Thru

Right angle
Side-swipe-WB

13" at Garfield

EB Thru

1. Movements contributing to the operational issues at the intersection are listed in the first column.
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Traffic
7" at Garfield

The eastbound through and northbound through are the primary movements
contributing to the operational issues at this intersection in 2024. By operating at a v/c-
ratio of 0.89, the intersection as a whole exceeds the 0.80 v/ c-ratio criteria.

One method to reduce the v/c-ratio at an intersection, and the potential for cut-through
traffic, is to increase geometric capacity. Increasing the geometric capacity (e.g., adding
turn lanes) for a given movement can simultaneously result in a reduction in green time
while still reducing the v/c-ratio. Expanding the northbound approach to an exclusive
through lane and two exclusive right turn lanes was analyzed as a potential Policy
mitigation strategy (refer to Figure 16). This strategy reduced the intersection v/c-ratio
to 0.79 (refer to Appendix F). It also allowed the green time for the eastbound through
to be increased by five seconds which reduced its v/c-ratio to 0.83. The five seconds
came from the northbound and southbound phases. Even with the 5-second reduction
in green time, the v/c-ratios for these movements were reduced due to the increased
capacity added by the change in lane configurations. This strategy, however, did not
reduce the eastbound queue to a point where it would not extend into the West 7th Place
intersection on occasion.

Realizing the importance of pedestrian mobility within the Chambers study area, a
more pedestrian friendly approach was considered for the south and east legs of the
intersection. It is shown in Figure 16 and was originally conceived in Proposal 1 of the
Safety Improvement Project illustrated in Appendix B. The design would physically
remove the issues that restrict the visibility of pedestrians for motorists in the
northbound dual right turn lanes. It would also reduce the pedestrian crossing distance
on the south leg.

Right-angle and side-swipe collisions were also frequent at 7th and Garfield. Twelve
right angle collisions occurred at this intersection during the five year review period.
Providing an all red clearance interval is a proven strategy to reduce right angle
collisions. Therefore, a 2-second all red clearance interval following the amber for each
phase is recommended.

Side-swipe overtaking collisions were also prevalent on the eastbound and northbound
approaches. The eastbound collisions are possibly due to weaving from traffic entering
from West 7th Place which is approximately 350 east of Garfield on 7th. West 7th Place is
a three lane facility where it enters West 7th Avenue at an angle. A potential solution is
to guide the three lanes of traffic entering from West 7th Place by using dashed lines as
they transition onto West 7t Avenue. The dashed lines are intended to keep the
motorists in their lane during this transition.
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The northbound side-swipe collisions are likely due to the right turn trap lane. Once
northbound through motorists realize they are in the right turn trap lane, they attempt
to change lanes. This maneuver when done with a sense of urgency in close proximity
to the intersection can result in side-swipe collisions. A potential solution is to extend
and to modify the solid white lane line delineating the right turn lane further to the
south. To further increase awareness of the trap lane the four inch solid white line could
be replaced with lane drop markings (“elephant tracks”) that are eight inches wide and
three feet long with a nine foot gap. Right turn lane markings and signing already exist
on the approach.

As summarized in Table 12, the proposed mitigation measures achieve the delay and
v/c-ratio criteria. In addition, the number of stops at the intersection are reduced which
has the potential to reduce rear-end collisions.

Table 12. 7" at Garfield Performance Summary with Mitigation

Measures of 2004 2024_ 2024 N
Effectiveness No Build Context Sensitive
Delay (sec/veh) 20.0 23.0 18.8
LOS B C B
v/c-ratio 0.78 0.89 0.79
Stops (stops/hr) 2714 2745 2589
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7th

® Optimize timings
* Add Y second all red
’ I,. (12 right angle collisions)
® Restripe EB markings from 7th PlI.

onto 7th Ave.
(16 sideswipe collisions)

* Extend NB right turn solid lane line
(7 sideswipe collisions)

Garfield

(a) Policy Driven Solution

SIDEWALK |,/ u 7th

® Optimize timings
* Add Y second all red
(12 right angle collisions)
® Restripe EB markings from 7th PI.

onto 7th Ave.
(16 sideswipe collisions)

® Extend NB right turn solid lane line
(7 sideswipe collisions)

SIDEWALK

ey

(b) Context Sensitive Solution — Recommended

Figure 16. Lane Configurations — 7" at Garfield

May 27, 2005
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7" at Chambers

This intersection operates at a LOS D and a v/c-ratio of 1.01 in 2024. All movements
operate above a 0.90 v/ c-ratio.

The Policy strategy (refer to Figure 17) requires a rather substantial increase in right-of-
way at the intersection in order to approach a v/c-ratio of 0.80. Even with the following
geometric improvements (in order of preference), the intersection remained above the
v/ c-ratio criteria of 0.80:

e Southbound through lane
e Northbound right turn bay
e Eastbound right turn bay

e Eastbound left turn bay

The Context Sensitive solution which does not involve any widening of 7th, reduces the
intersection v/c-ratio to 0.90. These mitigation measures also result in the southbound
queue not exceeding the storage area. The northbound queue is also reduced. However,
since this movement is at capacity, the queue may still extend into West 8th Avenue.

Adding an additional southbound through lane on Chambers would likely be the most
challenging improvement. Currently, northbound Chambers flares to two northbound
lanes (though, through and right) at West 7th. Adding the southbound through lane
would balance the lanes at this intersection. However, continuing the lane further south
would require at a minimum restriping Chambers between 7th and 8. A concrete and
painted median exist on the south leg (refer to Figure 18) that could be removed to
provide a second through Ilane. The
additional through lane could be terminated
(1) at 8thas either a left turn or right turn trap
lane or (2) prior to 8t by merging the two
lanes to one.

7" at Chambers had the highest number of
right-angle collisions of the seven study area
intersections with 19. Providing a Y2-second
all red clearance interval following the amber
for each phase is recommended.

Table 13 summarizes the improvements Figure 18. 7" at Chambers — South
resulting from the mitigation measures. Leg Looking South
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Intersection operations satisfy both the LOS and v/c-ratio criteria. The number of
stops at the intersection are also reduced which reduces the potential for rear-end

collisions.

Table 13. 7" at Chambers Performance Summary with Mitigation

Measures of 2004 2024 2024 N
Effectiveness No Build Context Sensitive
Delay (sec/veh) 27.5 46.5 28.1
LOS C D C
v/c-ratio 0.90 1.01 0.90
Stops (stops/hr) 3156 4722 3275
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Lanealignment will
facilitate traffic flow

h

f ~ Chambers
zZ

& ® Optimize timings
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Island to be . (19 right angle collisions)
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(a) Policy Driven Solution

2
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Lane alignment will 1 e

facilitate traffic flow | =

through intersection @
8 IN

O

: " 7th

® Optimize timings
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(19 right angle collisions)

Island to be
removed

(b) Context Sensitive Solution — Recommended

Figure 17. Lane Configurations — 7" at Chambers
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11" at Garfield

11t at Garfield currently operates LOS D and a v/c-ratio of 0.94, which already exceeds
the v/c-ratio criteria. The intersection operates at LOS F and a demand v/c-ratio of 1.15
in 2024. The primary movements contributing to this performance are the eastbound
lefts and westbound throughs.

A number of strategies were considered to improve intersection operations. These
strategies included:

Adding eastbound through lanes and converting 11t between Garfield and
Chambers to 2-way

Rerouting portions of the eastbound lefts and rights at Garfield to eastbound lefts
and rights at Chambers

Increasing the cycle length
Rearranging the phasing

Adding a westbound right turn bay

None of these strategies resulted in the intersection operating below capacity.
Additional discussions with the City of Eugene regarding this intersection are
recommended. Since the potential strategies above did not produce meaningful
benefits, improvements are not recommended at this time.
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11" at Chambers

11t at Chambers operates at LOS E in 2004 and Los F in 2024. The v/c-ratio increases
from 1.06 in 2004 to 1.15 in 2024. The main movements responsible for this operation are
the westbound through, southbound through and northbound left.

Adding a westbound left turn bay (refer to Figure 19) improved the intersection to LOS
D and a v/c-ratio to 0.96. Even though the intersection as a whole satisfies the City’s
LOS criteria, SB motorists will experience roughly 1 minute of delay on average. The
queues will also back up and block motorists who live on 10t and 9t from getting onto
and off of Chambers. Therefore, the context sensitive solution also recommends
converting the center 2-way left turn lane to a southbound through lane to improve
mobility within the vicinity of 11t and Chambers and improve access to businesses.
This improvement also requires removing northbound left turns from the intersection.
Combined, these improvements reduce southbound delay to less than 10 seconds per
vehicle and queues are consistently shorter than the distance to 10th.

Eleven right angle collisions were reported at this intersection during the 5-year review
period. An all-red clearance of a Y2-second is recommended after the amber of each
phase to address this collision type.

The other reported collision pattern was eight westbound sideswipe collisions. There
were three sideswipes in 1998 and 1999. This collision pattern tapered off to one in 2000
and one in 2002. A field investigation did not reveal any potential reason for these
collisions. Due to the reduction in this collision pattern, mitigation measures are not
recommended at this time.

Table 14 summarizes the improved performance resulting from the mitigation
measures. The mitigation measures satisfy the LOS and v/ c-ratio criteria and reduce the
number of stops.

Table 14. 11" at Chambers Performance Summary with Mitigation

Meas_ures of 2004 2024 2024 N
Effectiveness No Build Context Sensitive
Delay (sec/veh) 55.8 86.8 21.8
LOS E F C
v/c-ratio 1.06 1.15 0.81
Stops (stops/hr) 2913 3454 1985
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(b) Context Sensitive Solution — Recommended

Figure 19. Lane Configurations — 11" at Chambers
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13" at Garfield

The eastbound through and left turn movements cause 13t at Garfield to operate at
LOS F and above capacity in 2004 and 2024. The total volume for the eastbound lefts
and throughs is below 30 vph in PM-peak hour. Given the relatively low volume and
alternate route along Arthur to West 11t for these movements, no traffic improvements
are recommended at this time.

11" — Garfield to Chambers

The Draft Chambers Nodal Development Plan (June, 1999) included a recommendation
to convert West 11th Avenue from one-way to two-way traffic between Chambers and
Garfield. The recommended conversion was part of a strategy to revitalize the
commercial area by improving pedestrian conditions along the street by introducing
on-street parking within parking bays, street tree plantings, pedestrian islands at
intersections, and curb extensions where possible to reduce the length of crosswalks.
Because the plan was abandoned before it went to public hearing, the recommendation
was never brought forward.

The pedestrian crossing improvement at Garfield and West 11t suggested above would
be negated and, frankly, would be made unnecessary by a two-way conversion of 11th.
The two-way conversion proposal should be reintroduced at some point to stimulate
further discussion and allow continued analysis of the impacts of that improvement.

The traffic analysis, which typically focuses on capacity and level of service aspects of
the roadway network, did not indicate any perceptible benefits to the conversion of
West 11t between Garfield and Chambers to two-way operation. However, while
benefits may be difficult to quantify from a level of service standpoint, there are
advantages to reducing turning movements, simplifying circuitous routing and
providing additional circulation for traffic particularly when adjacent land uses are
commercial or mixed use in nature. For instance, eastbound traffic destined for
Chambers Street south of 13th Avenue must currently turn right from West 11t to
Garfield, weave one lane over to turn left at West 13th Avenue, weave one lane over to
turn right at Chambers Street. The three block conversion of West 11t to two-way
operation would replace this movement with a single right turn and no subsequent
weaving maneuvers or additional turns.
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Pedestrians
7" at Garfield

During a field visit, an issue regarding pedestrian safety was mentioned for northbound
pedestrians crossing the east leg of the intersection. The dual right movement can result
in the vehicle in the inside lane obstructing the driver’s view in the outside lane. Thus,
the visibility of pedestrians in the crosswalk is reduced. One solution is to provide an
early WALK signal for the pedestrians that allows them to get further into the
intersection before the right turns receive a green signal. An early green of five seconds
would allow the pedestrians adequate time to establish themselves in the crosswalk
prior to the right turns receiving a green signal.

If the above strategy does not produce the desired safety improvement for pedestrians,
a more substantial improvement would be implementing Proposal 1 of the Safety
Improvement Project illustrated in Appendix B. The design would remove the issues
that restrict the visibility of pedestrians for the dual right.

Sidewalks should be added to the north and south side of 7th west of Garfield. These
sidewalk sections would complete the linkage between the existing sidewalks to the
east and further to west at 7th Place.

11" at Garfield

The firmware used at 11 and Garfield to control the signal timing should be
investigated to determine if it can provide a pedestrian overlap phase on the east leg.
The pedestrians on this leg currently only receive a WALK signal when the northbound
and southbound traffic movements receive a green signal. If possible with the controller
firmware, these pedestrians could receive a substantially longer WALK signal by
allowing them to cross when the eastbound movements receive a green signal. This
operation would reduce pedestrian delay on this leg of the intersection.

Vegetation reduces the clear width of the sidewalk to roughly two feet on the west side
of Garfield south of 11th. This vegetation should be cut back to provide the full 5-foot
sidewalk width.
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13" at Garfield

Sidewalk bulbs are recommended to shorten the pedestrian crossing distances. These
bulbs are recommended in the northwest and southwest corners (refer to Figure 20). A
bulb is not recommended for the southeast corners since the resulting turning radius
would be too short for a bus to make a northbound right turn.

In addition, to enhance the awareness of pedestrians, a crosswalk should be painted on
the west leg. Painting crosswalks on the other legs that service free flow movements
could potentially reduce the safety for pedestrians.

Currently, limbs overhang into the space above the sidewalk on the south side of 13t
west of Garfield. Although these limbs are not a major hindrance to pedestrians using
the sidewalk, they should be trimmed and maintained to provide at least seven feet of
clear distance.

e
D
[Sm—
E N
13th O
s « Add sidewalk bulbs
» Stripe crosswalk on west leg
» Trim vegetation above sidewalk
in the southwest corner
TRIM /

Figure 20. Context Sensitive Design — 13" at Garfield
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Summary

Recommendations to improve operations and pedestrian safety are summarized in
Table 15 and illustrated in Figure 21. It is important to mention that many of the
recommendations that reduce traffic congestion and delays also have the benefit of
reducing the potential for neighborhood cut-through traffic. Any recommendations
aimed at improving operations, and especially safety, should be reviewed after
implementation to monitor their success in achieving the desired performance and
safety.
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Table 15. Operations and Pedestrian Safety Recommendations

Chambers

Garfield and Chambers

Intersection Traffic Pedestrians
1. Expand northbound approach from a shared through and | 1. Shorten pedestrian crossing distance by adding an island
right and exclusive right to an exclusive through lane and to channelize dual northbound right turn
dual right turn lanes with island 2. Control northbound right turn with a signal
2. Optimize signal timings 3. Add sidewalks on north and south sides of 7" west of
7™" at Garfield 3. Add Y%-second all red clearance for each phase Garfield
4. Add markings to guide eastbound traffic from West 7"
Place onto West 7" Avenue
5. Extend and modify (“elephant tracks”) northbound solid
white lane line to the south
1. Add northbound right turn bay
th 2. Add southbound through lane
7" at Chambers 3. Optimize signal timing
4. Add ¥2-second all red clearance for each phase
7" at Polk 1. Intersection operates satisfactorily — optimize timings
1. Although intersection operates below LOS and v/c-ratio | 1. Provide pedestrian overlap phase for pedestrians
11" at Garfield criteria, all analyzed strategies did not improve crossing east leg
operations. Other than optimizing timings, no other traffic | 2. Remove vegetation overgrowing on sidewalk on the west
improvements are recommended at this time. side of Garfield south of 11th
1. Add westbound left turn bay
2. Add southbound through lane carried through intersection
11™ at Chambers| 3. Remove northbound left turn movement
4. Optimize timings
5. Add %-second all red clearance for each phase
1. Add sidewalk bulbs in northwest and southwest corners
th N 2. Stripe crosswalk on west leg
13" at Garfield 3. Cut back limbs overgrowing above sidewalk on the south
side of 13" west of Garfield
13" at Chambers| 1. Intersection operates satisfactorily — optimize timings
11" Garfieldto | 1. Further investigate converting 11" to 2-way between

1. Unsignalized intersection.
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®  Future 1-way to 2-way
conversion study

ORE 126/
Bus. 126

11" at Garfield

« Geometry — no change

e Add pedestrian overlap phase

W. 11" Ave./ ks

»  Trim vegetation encroaching on sidewalk % ORE 126/

: All Study Area Signals

r-' W. 11th _. I § | © Optimize timings

5
13" at Garfield

¢ Add sidewalk bulbs
13th northwest and
southwest corners

Chambers

11th |1

e Stripe crosswalk on

13 e :

west leg . oy ! I e ¥ 5 .
_ - . ¥ o 3 o/ 1 Y W. 13" Ave. [EamE . SN
1 ﬁ Trim vegetation _ : : A e o <4 11" at Chambers Lt

1

above sidewalk
southwest corner

® Add %2 second all red I ll |
(11 right angle collisions) |

Garfield

Figure 21. Operations and Pedestrian Safety Recommendations
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Scenario Data
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7" at Garfield — Existing (2004) Geometry

<
o |N

Q

el 5

- &
7th

7™ at Chambers — Existing (2004) Geometry
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11" at Garfield — Existing (2004) Geometry
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11" at Chambers — Existing (2004) Geometry

Garfield

13" at Garfield — Existing (2004) Geometry
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Chambers

13" at Chambers — Existing (2004) Geometry
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Lane Utilization Factors?

11™ at Garfield

11™ at Chambers

Factor f.u)2

Measure EB Left NB Thru WB Thru WB Thru
Left Right Left Right Left Right Left Center Right
Lane Lane Lane Lane Lane Lane Lane Lane Lane
Volume 406 264 31 65 570 441 70 419 457
Proportion 61% 39% 32% 68% 56% 44% 7% 44% 48%
Lane Utilization 0.83 0.74 0.89 0.69

1. PM-peak hour

2. Lane utilization factor is equal to the total volume divided by the highest volume lane multiplied by
the number of lanes.
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

HCM Signalized Intersection Capacity Analysis

10: 7th & Garfield 2/25/2005
ey AN 2N

Movement EEL EBT EEBR 'WBL WBET WEBR HNBEL HNBT HNER SBL £BT SBR

Lane Configurations 1M t i 44

Ideal Flow Cvphpl) 1900 1200 1900 1900 1900 1200 1200 1900 1200 1900 1200 19200

Total Losttime () 40 40 40 40

Larne Util. Factar 0.86 095 0495 0395

Frpb, pedibikes 1.00 099 099 1.00

Flpb, padibikes 1.00 100 1,00 1.00

Frt 029 0891 085 1.00

Fit Protected 1.00 1.00  1.00 1.00

Satd, Flow (prof) G321 1611 14898 2530

Fit Permittad 1.00 1.00 100 0.73

Satd, Flow (pearm) f321 1611 14488 2744

Wolume (wph) 81 17BE 109 ] 1] 1] o 202 763 48 536 0

Feal-hourfactor, PHF 082 082 082 082 082 082 082 092 049z 0482 0682 0892

Adj. Flow fvph) g8 1920 118 o o 0 0O =226 820 53 583 o

Lane Group Flowe(wphy 0 2128 1] 1] 1] 1] 0 574 491 0o B3g 0

Confl. Peds. (@ 2 2 1

Confl. Bikes (#fhn) 3 1 2

Heawy Vehicles (%) 2% 2% 6% 2% 2% 2% 2% 1% 1% 0% 2% 2%

Turmn Type Ferm Ferm Fem

Frotected Fhases 2 g 4

Fermitted Phazes 2 =] 4

Aotuated Green, & (5) 220 320 220 320

Eifective Green, g (=) 32.0 320 320 320

Actuated g/C Ratio 0.44 044 044 0.44

Clearance Time (5] 4.0 40 40 4.0

Yehicle Exdension (5) 2.0 20 2.0 2.0

Lane Grp Cap (wph) 2809 716 666 1222

wis Ratio Prot o) 36

wis Ratio Parm 0.24 032 0.22

vfc Ratio 0.76 o080 072 052

Unifarm Delay, 41 16.7 7.2 164 14.5

Frogression Factor 1.00 1.00 100 1.00

Incremental Delay, 42 2.0 92 &7 16

Delay (5) 187 265 230 16.0

Lewel of Sernice B C C B

Approach Celay (5 18.7 oo 249 16.0

Appraach LOS B A C B

Interzection Summarny

HCM Average Control Delay 20.0 HCM Level of Service B

HCM Wolume to Capacity ratio 0.7z

Actuated Cyele Length () 2.0 Sum of lost time () 2.0

Intersection Capacity Utilization 93 1% ICU Leve| of Sernvice E

o Critical Lane Frmoup

PTV America, Inc. Page 49 May 27, 2005
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BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

Timings
10: 7th & Garfield 2/25/2005
- t 2 > |
Lane Group EBT HNBT HWBR SBL SBT
Lane Configurations 1M t [ af
Walume (vph) 1766 208 763 49 536
Tum Type Ferm Ferm
Frotected Phases 2 a 4
Permitted Phases a 4
Detector Phases 2 = 8 4 =
bl inimum Initial () 100 2.0 20 20 2.0
Minimum Split (s) ZzO 290 290 220 290
Total Split (=) O 2E0 360 360 360
Total Split (%) G0% S0% S0% 60% 60%
M aximum Green (5) 220 220 320 320 320
Yellow Time (2) 4.0 4.0 40 40 4.0
All-Red Time (=) oo oo 0.0 o0 0.0
LeadiLag

Lead-Lag Optimize™

Wehicle Extension (=) 20 2.0 2.0 2.0 2.0
Minimum Gap () 20 20 20 20 20
Time Before Reduce(s) 00 000 00 00 00
Time To Reduce () a0 00 00 00 0.0
Recall Mode Coord Max Max Max bax
Walk Time (=) Jo ¥O0o FO0 FO FO
Flash Cront Walk (=) 110 120 120 420 120
FPedestrian Callz (#fh1) 0 a a 0 0

Interseaction SUummany

Cycle Length: 72

Actuated Cycle Length: 72

Offset: 71 (29%), Referenced to phase 2:EBTL, Start of Yellow
Matural Cyele: 55

Contral Type: Actuated-Coordinated

Splits and Phases:  10: 7th & Garfizld
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis

City of Eugene, Oregon

DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

HCMW Signalized Intersection Capacity Analysis

2. Tth & Chambers 2/25/2005
R

hdawement EBL EBT EBR WBL WBT 'WBER HBL HNBT MWEBR SBL SBT SBR

Lane Configurations 41 + L] 4

|dzal Flow (wphpl) 1800 4800 4900 4900 4900 4900 4900 4900 4900 4900 4900 4900

Total Losttime (5) 4.0 4.0 a0 4.0

Lane Util. Factor 0.6 0.25 09y 1.00

Frpb, pedibikes 1.00 1.00 1.00 .00

Flpb, pedibikes 100 1.00 1.00 .00

Frt 099 0497 1.00 400

Fit Frotected 1.00 1.00 0ges  4.00

Satd. Flow (prof) G157 3219 3433 1827

Fit Pemitted 1.00 1.00 018  4.00

Satd. Flow (perm) G157 32218 687 1827

Walume (wph) 212 2091 05 o ] ] o 532 478 403 536 ]

Peak-hourfactor, PHF 0892 0682 092 0592 092 052 092 082 09 022 082 0822

Adj. Flove (wphl 230 2273 114 o 0 ] o 643 183 438 583 0

Lane Sroup Flow (wph) o 2817 o o o ] o 536 0 433 5953 o

Canfl. Peds, (#hr) 2 2 2 e 1 3 2 1

Canfl. Bikes (#/hr) La] 5 a

Heawy Vehicles (%) 45 5% 4% 2% 2% 2% 2%  =2%  Tu 2% 4% 2%

Tum Type Femn pm+pt

FProtected Phases 2 = il }

Farmmitted Fhases 2 g

Actuated Green, () 324 18.0 311 31

Effective Green, g 3249 180 3141 311

Actuated g/C Ratio 0 .46 025 04z 043

Clearanee Time () 4.0 4.0 40 40

Vahice Extansion (5] 2.0 2.0 2.0 20

Lane Sip Cap (wph) 2813 205 35 TS89

wiz Ratio Prot .26 009 032

wiz Ratio Perm 033 021

wic Ratio 0.93 1.0 0oBa 074

Uniform Delay, d1 18.5 27.0 297 17 A

Frogression Factor 0.50 1.00 1.00 1.00

Incremental Delay, 42 4.8 42 1 25 2.1

Dalay (3) 158 801 272 202

Lewvel of Service B E (4 C

Approach Celay (=) 1549 0.0 G69.1 232

Approach LOS B A E C

Intesection Summany

HC M Average Caontrol Delay 275 HCM Lewel of Service C

HC M Walume to Capacity ratio oa0

Actuated Cycle Length () FZ2.0 Sum of lost time (=) g0

Intersaction Capacity Utilization 86.5% ICU Level of Service b

¢ Critical Lane Group
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City of Eugene, Oregon

DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

Timings
2: 7th & Chambers 2/25/2005
~ b S
Lane Graup EBT HWBT SBL G&BT
Lane Configurations T & MR [
Yalume (wph) 2091 S92 402 536
Turn Type pm+pt
Frotected Phases 2 2 i 4
Fermitted Phases <
Detector Phaszes 2 g ¥ g
tinimum Initial (=) M0 30 S0 30
Minimum Split (5) 200 220 ao 220
Total Split (s) 330 220 170 320
Total Split (%) 5% 31% 29%  54%
Ma=imum Green (=) 290 189.0 120 350
Yellow Time (=) 4.0 4.0 40 40
All-Red Time (=) .o 0o .o 0.0
LeadfLag Lead Lag
Lead-Lag Optimize™ Yes  Yes
Yahicle Extansion () 3.0 20 20 20
Minimum Sap () 3.0 20 20 20
Time Befare Reduce () 0.0 a0 oo 00
Time To Reduce (5) 00 00 00 00
Reoall Mode Coord Max MHone MNone
Walk Time (s) 70 6.0 6.0
Flash Cont Wialk (=) 120 120 120
Pedestrian Calls (#/hn) n] 1] ]
Intersection Summany
Cyole Length; 72
Actuated Cyecle Length: 72
Ofsat: 17 (24%), Referanced to phase 2.EBTL, Start of Yellow
Hatural Cyele: 70
Cantral Type: Actuated-Caoordinated
Splitt and Phases: 2. Tth & Chambers
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City of Eugene, Oregon

DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans
HCHM Signalized Intersection Capacity Analysis

1:7th & Polk 2/25/2005
e T T S N N B S S S 4

hiowement EEL EBT EBR WwWBL WBT WBR HNBL NBT HNBR SBL SBT SBR

Lane Configurations 417t s [ L t

Ideal Flow (wphpl) 1200 1900 4900 4900 9900 4900 4900 1200 12900 1200 1900 4900

Total Lost time (=) 4.0 40 40 40 40

Lane Util. Factor 0.66 100 400 400 400

Frpb, pedibikes 1.00 100 099 4100 400

Flpb, pedfbikes 1.00 100 100 400 100

Frt 1.00 100 025 100 400

Fit Protected 1.00 100 4100 095 1,00

Satd. Flow (pref) G281 1862 1562 1803 18632

Fit Parmitted 1.00 100 4100 059 100

Satd. Flow (perm) g221 1862 1562 1214 18632

Yolume (wph) 31 2501 59 0 1] 0 1] a2 100 29 135 1]

Peak-hourfactor, PHF 022 092 092 092 092 0892 092 0892 0892 0922 0892 092

Adj. Flow (wph) g4 2718 64 o o o o 100 109 a2 147 o

Lana Group Flow (wph) 0o 22816 1] 0 1] 0 O qoo0 109 42 147 1]

Confl. Peds. (#/hn o 3 3 g 5 1 1 5

Heawy Wehiclez (%) 0% 2% 0% 2% 2% 2% 2% 2% 2% 0% 2% 2%

Turn Type Ferm Fermm Ferm

Protectad Phasas 2 =] 4

Permitted Fhasas 2 g 4

Actuated Green, G (=) 2380 280 250 250 250

Effective Grean, g (sl 9.0 250 250 250 250

Actuated g/C Ratio 0.5 035 035 0356 035

Clearance Time (=) 4.0 40 40 40 40

Wehicle Extension (5] 2.0 20 Z0 20 Z0

Lane Grp Cap (wph) 3456 37 542 455 2647

wis Ratio Prot 005 <008

wi= Ratio Perm 0.44 ooy o003

wic Ratio 0.81 015 020 009 023

Uniform Celay, d1 1256 82 1645 158 167

Frogression Factor 0.29 100 100 100 1.00

Incremental Delay, 42 1.0 05 08 go oA

Delay () 5.4 187 173 159 167

Leve| of Semwvice A B B B B

Appraach Delay (2) L 0.0 17.0 16.5

Approach LOS A A B B

Intersection Summany

HCM Awerage Contral Delay r.7 HCh Lewel of Sernice A

HCM Wolume to Capacity ratio 059

Actuated Cyele Lenath () 720 Sum of lest time (5) 2.0

Intersection Capacity Utilization 74.3% ICU Level of Semice c

¢ Critical Lane Group
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis

City of Eugene, Oregon

DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

Timings
1:7th & Polk 2/25/2005
- t 2 5

Lane Group EBT HNBT HNBR SBL SBT

Lane Configurations 1Mk ] r ’i $

Walume (wph) 2501 92 100 33 135

Tum Type Ferm Fearm

Protected Phasas 2 2 4

Fermitted Phases 8 4

Detector Phases 2 -] 2] 4 4

Minimum Initial (s) 00 100 100 100 100

Minimum Split () 210 220 220 220 220

Total Split(s) 30 30 90 290 Z90

Taotal Split (%) BO% 40% 40% 40% 40%

Maximum Green () 2390 250 250 250 250

Wellow Time (=) 40 40 40 40 40

All-Red Timea (2] oo 0o 00 00 00

LeadilLag

Lead-Lag Optimize™

Vehicle Extensions) =20 20 20 2.0 20

Minimum Gap (5) 30 20 20 20 20

Tims Befors Reduce (5) OO0 00 OO0 00 00

Time To Reduca (5 oo 00 00 00 00

Recall Mada Coord Mlax Max Mone MHone

alk Time (2) o 70 YO0 7O 70

Flash Dont Walk(z) oo 110 110 110 110

Fedestrian Calls (#/hi) 0 0 0 o o

Intersection Summarny

Cyele Length: 72

Actuated Cyele Length: 72

Offzet: 42 (67 %), Referenced to phase 2:EBTL, Start of allow

Matural Cycle: 55

Control Type; Actuated-Coordinated

Splits and Phaszes:  1: 7th & Polk

= 52 1 ad
‘ ad

[T .
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis

City of Eugene, Oregon

DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

HCW Signalized Intersection Capacity Analysis

Base (2004

12:11th & Chambers 202005
SO T A R U NP S T 4

hovement EBEL EBT EBR WBL WBT WBE HKBL HNBT MBR SHL SBT SHE

Lane Configurations Li +4 [ L 4 ;!

Ideal Flow wphpl) 1900 1900 4900 4900 4900 4500 4900 4900 4900 4900 4900 4900

Total Lost time (=) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factar 1.00 =059 400 1.00 4.00 1.00

Frpb, pedfbikes 1.00 100 092 1.00 4.00 1.00

Flpb, pedfbikes 1.00 100 400 1.00 4.00 1.00

Frt 1.00 400 085 100 4.00 0.9

FIt Protected 095 400 100 085 4.00 1.00

Satd. Flow (prot) 1796 2571 15851 1805 1863 1839

Fit Permitted o095 400 400 047 4.00 1.00

Satd. Flow {perm} 1796 2571 15851 314 1863 1839

Voalume (wph) ] ] o 218 8921 184 143 501 ] o 552 115

Peak-hour factor, PHF 092 082 082 082 082 092 0592 092 0892 0592 082 092

FAudj. Flow (wph) ] ] o 237 1001 ZOOo 155 545 ] o 607 125

Lane Group Flow fwphl 1] 1] o 237 001 ZOo 155 545 1] o 732 1]

Confl. Peds. (@) L) 4 4 4 a] 3 3 G

Confl. Bikes (@#/hr) 5] T ] T

Heawy Wehicles (%) 2% 2% 2% 0% 2% 2% 0% 2% 2% 2% 0% 2%

Turn Type Ferm Ferm pm+pt

Frotected Phazes G 3 = !

Fermitted Phases g g L=

Actuated Green, & (5) 27 25T 257 206 2496 202

Effective Green, g (=) 2Ly 25T 257 2095 2965 202

Actoated giC Ratio o4 044 041 047 047 0.32

Clearance Time (=) .0 .0 4.0 4.0 4.0 .0

Wehicle Extension (=] 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (wph) 28 1044 g§30 274 37 GE7

w's Ratio Prot o039 0.05 o028 c0.40

wiz R atio Ferm 0.1z 013 022

wic Ratio 033 086 032 057 063 1.25

Unifarm Crelay, d1 129 183 128 144 127 216

Frogression Factar 100 400 403 400 400 1.00

Incremental Delay, d2 03 125 0.3 2.7 1.4 1249

Delay (=) 124 368 131 471 144 145.5

Level of Senice B L B B B F

Approach Delay (=) 0.0 289 .6 14.8 145.5

Approach LOS A C B F

Intersection Summany

HCM Awerage Control Delay A58 HCM Lewvel of Senvice E

HCM “Yalume to Capacity ratio 1.06

Actuated Cyele Length (5] 53.3 Sum of losttime (5) 12.0

Intersection Capacity Utilization 85.9% ICU Lewel of Service (B

¢ Critical Lane Group
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City of Eugene, Oregon

DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

Timings Base (2004)
12:11th & Chambers 420720035
v ANyt
Lane Group WYBL MYBT  WBR  WBL  HWBT  SHBT
Lane Configurations L1 +4 ir L1 + y -
Volume Cuph) 218 921 124 1943 501 552
Turn Type Ferm Ferm pm+pt
Frotected Phases G 3 = 4
Fermitted Fhases g g g
Letectar Phaszes 5] 5] 5] 3 E= 4
Minimum Initial (=) 100 100 0.0 3.0 3.0 3.0
Minimum Split (=) 200 Zo.o 200 7O zoo 200
Total Split (=) 300 300 00 110 3FEH00 240
Total Split (%) 5% 45%  46% AT 54%  3IT%
hl a=imum Green (5) 260 260 260 Fo 310 200
“rellow Time (=) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (=) 0.0 0.0 0.0 0.0 0.0 0.0
LeadilLag Lead Lag
Lead-Lag Optimize™ “res s
Wehicle Extension () 2.0 2.0 2.0 2.0 2.0 2.0
hMinimum Gap () 2.0 2.0 2.0 2.0 2.0 2.0
Time Before Reduce (=) 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (=] 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode Fed Ped Ped Mone HNone Hone
Walk Time (=) 4.0 4.0 4.0 4.0 4.0
Flash Dant Walk (=) 110 1410 1410 1.0 11.0
Fedestrian Calls (#@/hr 0 0 0 0 0
Interzection Summany
Cycle Length: 65
Actuated Cycle Length: G2.3
Matural Cycle: 90
Contral Type: Semi Act-Uncoard
Splits and Phases;  12: 11th & Chambers
L] 'l ol
11 | [24e |

h—

ak o1
30 = s I
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis

City of Eugene, Oregon

DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans
HCM Signalized Intersection Capacity Analysis

13 11th & Garfield 242772005
e T 2 N N B S S 4
Mowement EBL EBT EBRE WBL ‘wWBT WBR HNBL HNBT NER SBL SBT SBR
Lane Configurations "y Id LI 1 8 a4 +4 i
Ideal Flow fwphpl) 1900 4900 41200 41900 419200 19200 4900 1900 4200 41900 1900 1900
Total Last time (=) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factar a3 100 41.00 *0.89 .74 0.95 1.00
Frpb, pedibikes 1.00 09z 1.00 1.00 1.00 1.00  1.00
Flpb, pedibikes 1.00 100 4.00 A1.00 1.00 1.00  1.00
Frt 1.00 0s85 100 022 1.00 1.00 085
Fit Protected 095 100 095 1.00 o949 1.00  1.00
S atd. Flowe (prot) 2938 1553 1762 3279 2781 3471 1599
Flt Permitted 095 100 085 A.00 030 1.00  1.00
Satd. Flow (parm) e et 1853 1762 3279 2250 3471 1598
Walume (wph) 5249 o A03 140 1032 &2 27 o5 0 0o 273 418
Feak-hour factor, PHF 0592 0892 092 082 08282 092 0892 0892 082 082 082 0892
Adj. Flow (wphl T3 o 847 452 11422 a7 29 gl o o zay 455
Lane Group Flow (wph) 743 0o 847 162 1188 0 0 132 ] 0 zay 465
Confl. Peds. (#/hr) 3 4 4 bE 2 2
Confl. Bikes (#/hi) 4 4 2 5
He avy Wehicles (%) 2% 2% 2% 2% 2% 5% 0% 0% 2% 2% 4% 1%
Turn Type Frot customn Perm Ferm pl+ o
Frotected Phases 5 & E= 4 45
Fermitted Phases 5 6 8
Actuated Green, (5] 242 248 338 328 11.0 11.0 =82
Effective Green, giis) 248 2948 338 338 11.0 1.0 Z8.8
Actusted g/C Ratio 0320 030 0481 041 013 012 0499
Clearance Time (5) 4.0 40 4.0 4.0 4.0 4.0
Wehicle Extension (5) 1.5 15 1.5 1.5 15 1.5
Lane Grp Cap (wph) 293 472 730 1358 03 45z 720
vis Ratio Prot 025 cd.36 0.09 «0.258
wis Ratio Perm )35 0.09 006
wic Ratio 083 116 021 088 044 0.63 058
Uniform Delay, d1 Z6.5 84 153 ZZ0 2.4 ZZ4 150
Frogression Factor 1.,00 100 4.00 4.00 1.00 1.00 .00
Incremental Delay, d2 &4 929 0.1 6.9 0.4 2.1 0.7
Delay () 328 1213 154 254 328 355 157
Level of Semwice c F B 5 C L B
Approach Delay(s) o4 26.8 Jz238 23.5
Appmach LOS E c C C
Intersection Summan
HCM Average Control Delay 423 HCM Level of Service (&
HCM Yolume to Capacity ratio 0.90
Actuated Cycde Length () 216 Sum of lost time (=) 2.0
Intersection Capacity Utilization T5.2% I Level of Senvice C
i Critical Lane Group
PTV America, Inc. Page 57 May 27, 2005
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BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

Timings
13: 11th & Garfield 242772005
" T 2 U B T 4
Lane Group EBL EEE 'WwBL WBT HBL HNBT SBT SHR
Lane Configurations "f'i i‘ "i 'Fh -ﬂl" fl" F
Yolume (wph) 624 S03 140 1032 27 a5 272 419
Turn Type FProtoustam Perm Permm pi+ o
Protected Phases 5 -] =] 4 45
FPermitted Phases [u] [a} B8
Detectar Phazes 5 5 5] -] ] =] 4 a5
tdinimum Initial (=) 20 20 20 20 20 z20 z20
Minimum Splitis) 260 260 260 250 180 180 240
Total Split(s) 340 3940 390 320 2940 240 2940 580
Total Split(%) 35% 35% 40% 0% 25% 25% 25% 60%
bl a<imum Green () 300 300 350 B[00 200 200 200
Yellow Time (=) 4.0 4.0 4.0 4.0 4.0 4.0 40
All-Red Time (=) (Rn] (Rn] (] 0.0 0.0 0.0 0.0
LeadilLag Lag Lag Lead Lead

Lead-Lag Optimize™ es res res Yes

Wehicle Extension (=) 145 145 145 1.5 1.5 1.5 1.5
Minimum Sap (=) 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Time Before Reduce (5) 0.0 0.0 o0 0.0 0.0 0.0 0.0
Time To Reduce (5) o0 o0 o0 0.0 0.0 0.0 0.0

Fecall Mode Mone Mone Mone Mone MNone WNone HNone
Wialk Time (5) 7.0 70 7o 7.0 5.0 50 5.0
Flash Dont Wiialk (=) 160 450 450 450 400 4100 450
Pedestrian Calls (#hr) 0 0 0 0 0 0 o

Intersaction Summany:

Cyecle Length: 97

Actuated Cyole Langth: 219

Hatural Cyele: Q0

Caontral Type: Aduated-Uncoordinated

Splits and Phases:  13: 11th & Garfield
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DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

HCM Signalized Intersection Capacity Ahalysis

I 13th & Chambers 242572005
AL U B 4

Movement EBL EBT EBR wWBL WwWBT WBEFE HBL HBT HBE SBEL SBT SBR

Lane Configurations 44 i 4 i L] 4

Ideal Flow iwphpl) 1900 1200 4900 4900 1900 4900 4900 1900 41200 4900 4900 1900

Total Losttime () 40 40 40 40 40 40

Lane Util. Factor 0Bes5 41.00 1.00 100 100 .00

Frpb, pedibikes 1.00 0.87 1.00 093 100 400

Flpb, pedibikes 1.00 4.00 1.00 100 100 .00

Fri 1.00 0.86 1.00 085 100 400

Fit Protected 1.00 .00 1.00 100 0295 .00

Satd. Flow (prot) 3867 15623 18632 1887 41204 1884

Fit Permitted 100 4.00 100 100 026 41.00

Satd. Flovu(perm) J567 1523 1862 1857 4893 1381

Volume (wph) 23 481 154 0 0 0 0o 615 202 42 697 o

Feak-hourfactor, PHF 092 092 092 092 092 092 092 052 092 092 092 092

Adj. Flow fwph) 25 4&01  18r¥ 0 0 0 0 668 ZZ20 52 75E o

Lane Group Flow (wphl o 526 167 o o o o 662 220 g2 748 0

Confl. Feds, #ihn ] 4 g 5 2 2 b 3

Confl. Bikes (#/hr) 2 =] g 7

Heawy Vehicles (%) 0% 1% 3% 2% 2% 2% 0O ZW 2% 0% 0% 1% 2%

Turn Type Parm Parm Ferm Perm

Frotected Phazes 2 a8 4

Fermitted Phazes 2 2 =] 4

Actuated Green, G (3) 19.0 190 330 330 330 330

Effective Green, g (=) 19.0 190 320 330 330 3230

Actuated g/C Ratio 032 032 D55 055 055 0455

Clearance Time (5) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Gip Cap twph) 1130 482 1025 873 274 1035

wis Ratio Prot 036 .40

wis Ratio Ferm 015 0.1 014 010

wic Ratio 047 035 065 028 019 073

Unifarm Delay, di 164 157 as 7.1 68 10.2

Frogression Factor 1.00 4.00 1.00 100 100 400

Incremental Celay, d2 14 20 3z o7 14 46

Celay (=) 178 177 127 77F 83 148

Lewvel of Senice B B B A A ]

Approach Delay(s) 178 0.0 115 14.3

Approach LOS B A B B

Intersection Summan

HCM Average Contral Delay 143 HCM Lewel of Semice B

HCM Yolume ta Capacity ratio 064

Actuated Cycle Length (5 0.0 Sum of last time () 2.0

Intersection Capacity Utilization 6 0% ICU Lewel of Senice B

& Critical Lane Group
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BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

Timings
7:13th & Chambers 24252005
~ v b2
Lane Group EBT EER HNBT HNBR SBL SBT
Lane Configurations 44 r 4 [ L] +
Yolume (vph) 451 154 515 202 g2 597
Turn Type Pearm Perm Ferm
Frotected Phazes 2 a 4
Fermitted Phases 2 a2 4
Detector Phases 2 2 =] 8 <4 4
blinimum Initial () 100 100 100 100 100 100
Minimum Split(s) 220 X0 220 X0 220 ZZO
Tatal Split(s) 230 230 3ITO0 3O OIFO OIT0
Tatal Split (%) 38% 38% B62% G62% 62% G62%
hlaximum Graen () 190 4190 330 330 330 330
Yellow Time (s) 40 40 40 40 40 40
All-Red Time (=) 0.0 0.0 0.0 0.0 0.0 (RN
LeadiLag

Lead-Lag Optimize™

Wehicle Extension (s) 20 =0 30 30 30 0 320
Minimum Gap (=) 20 30 20 30 20 30
Time Before Reduce () 0.0 0.0 oo oo (W] 0.0
Time To Reduce (=) 0.0 0.0 oo oo o0 ]
Fecall Mode Max  Max  ha= blaz Max Ma=
alk Time =) Jo 7o Fo 70 oo 70
Flash Dant iralk (=) 110 410 41410 110 110 110
Pedestrian Calls (#/h) 1] 1] a 1] a a

Intersection Summany

Cycle Length: B0

Actuated Cyele Length: 60

Offset: O (0%, Referenced to phase 2:EBTL, Start of “vellow
Matural Cyele: B0

Control Type: Pretimed

Splits and Phaszes:  7: 13th & Chambers
Enal T ‘l’ wd

1
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BASE (2004) Scenario PM-Peak Hour — Signal Timing Plans

TWO-WAY STOP CONTROL SUMMARY

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 661 320 80
Peak-Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 718 347 86
Percent Heavy Vehicles -— - 2 -— --
Median Type Undivided
RT Channelized?
Lanes 1 1 0
Configuration L TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 147 3 23 3
Peak Hour Factor, PHF 0.92 0.92 0.92 0.92
Hourly Flow Rate, HFR 159 3 24 3
Percent Heavy Vehicles 2 2 2 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 0 1 1
Configuration L LT R
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config L | L | LT R
v (vph) 718 159 27 3
C(m) (vph) 1617 21 42 653
v/c 0.64 0.00
95% queue length 3.64 0.01
Control Delay 219.3 10.5
LOS F B
Approach Delay 198.4

Approach LOS F
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DRAFT 5

BASE (2004) Scenario PM-Peak Hour — Signal

HCS2000: Unsignalized Intersections Release 4.1

TWO-WAY STOP CONTROL SUMMARY

Timing Plans

Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 661
Peak-Hour Factor, PHF 0.92
Hourly Flow Rate, HFR 718
Percent Heavy Vehicles - - - -
Median Type Undivided
RT Channelized?
Lanes 1
Configuration T
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 8 9 | 10 11 12
T R | L T R
Volume 147 17 26
Peak Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 159 18 28
Percent Heavy Vehicles 2 2 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 1 1
Configuration T R L
Delay, Queue Length, and Level of Service
Approach EB Northbound Southbound
Movement 1 | 7 8 9 | 10 11 12
Lane Config | T R | L
v (vph) 159 18
Cc(m) (vph) 352 426
v/c 0.45 0.04
95% queue length 2.41 0.13
Control Delay 23.6 13.8
LOS C B
Approach Delay 22.6
Approach LOS C
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Transit Data
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Chambers Node Transit Summary
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FUTURE (2024) NO BUILD

Scenario Data
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DRAFT 5

Safety Improvement Project

EXISTING PROPOSED 2
Garfield: West 6™ to West 7th
Proposed Configurations .
Source: City of Eugene [ /
/
.
|II.
PROPOSED 1 PROPOSED 3
| i
! /
/
'_"_ll'_,
|
==
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DRAFT 5

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HCM Slanalized Intersection Capacity Anhalysis

FUTURE NO BUILD (2024)

10: 7th & Garfield 2/25/2005
ey AN AL

tovement EEL EBT EBR WBL WBT WBR NBL HNBT HNBR SBL SBT SBR

Lane Configurations a1t t [ 4t

lde al Flowe (wphpl) 1900 41900 4900 4200 4900 4300 49200 1900 49200 41200 4900 1200

Total Lost time (5] 4.0 4.0 4.0 4.0

Lane LHil. Factar 0.86 085 045 0.95

Frpb, pedibikes 1.00 089 029 1.00

Flpb, pedibikes 1.00 1.00 400 1.00

Fr 0.9g 094 083 1.00

Fit Frotected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 8215 1675 414498 3530

Flt Parmitted 1.00 1.00 100 0.73

Satd. Flowi{perm) 6215 1675 1498 2571

Wolume (vph 13 204946 337 o ] o o 382 720 35 330 o

Fealhour factor, PHF 0282 082 0582 082 082 082 0482 082 0482 0682 0482 0582

Aud]. Flove (wph) 151 2223 306 0 0 0 0 393 733 3B M3 o

Larne Group Flow (wph} O 2740 1] 0 1] 0 0 &840 &35 0 451 1]

Confl. Feds. (#hn 2 2 1

Confl. Bikes (#/hn) 3 1 2

Heawy Wehicles (%) 2% 2% G% 2% 2% 2% 2% 1% 1% 0% 2% 2%

Turn Type Parm Perm Pemm

Frotected Phases z 8 4

Fermittad Fhases Z g “

Actuated Green, & (5) 450 440 440 44.0

Effective Green, g (s) 4a.0 440 44.0 44.0

Auwtuated g/C Ratio 0.2 044 044 0.44

Clearance Tima(5) 4.0 40 40 4.0

Lane Grp Cap (wph) 2983 737 658 1131

wiz Ratio Prot c0.38

vtz Ratio Pem 0.44 0.36 0.18

wic Ratio 0.9z 087 021 0.40

Uniform Delay, d1 242 264 244 18.0

Frogression Factor 1,00 0.27 025 1.00

Incremental Delay, 42 5.9 14 1.1 1.1

Delay (=) =00 53 73 201

Leve| of Senvics C A A c

Appraach Delay (5) 30.0 0.0 7.8 20.1

Approach LOS C A A c

Intersection Summany

HCM Average Control Dalay Z22.0 HCM Lewel of Sernvice C

HCM Wolume to Capacity ratio 029

Actusted Cyele Length (=) 100.0 Sum of losttime (=) 8.0

Intersection Capacity WMilization o5.6% ICU Lewel of Semwice E

¢ Criticzal Lane Group
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans
Timings FUTURE MO BUILD (2024)
10: Tth & Garfield 272572005
- t 2 > |
Lane Group EBT HBT HNBR SHBL SBT
Lane Configurations 1M 1 i &4
Volume (uvph) 2095 362 FZO 25 380
Tum Type Ferm Perm
Proteoted Phases 2 g8 L)
Fermitted Phases 8 <
Detector Phazas 2 g8 8 4 4
fdinirmum Initial () 10.0 2.0 =0 2.0 3.0
Minimum Split () 220 200 290 290 290
Taotal Split (=) 520 430 430 430 430
Total Split (%) 52% 48% 48% 49%  48%
M aximum Green (5) 430 440 440 440 440
ellow Time (5) 4.0 4.0 40 40 4.0
All-Red Time () 0.0 0.0 oo oo 0.0

LeadiLag

Lead-Lag Optimize™

Wehicle Extension (=) 30 20 20 ZO0 0
mlinimum Gap () 3.0 2.0 20 2.0 2.0
Time Before Reduce (5) 0.0 0.0 o0 0D 0.0
Time To Reduce (5) 0.0 0.0 o0 0D 0.0

Recall Mode bax hlax  Maxe  blax  hdax
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flazh Dont Wialk () 11.0 120 420 420 42.0
Fedestrian Calls (#&hn 1) 1) 0 0 o

Intersection Summany

Cyele Langth: 100

Actuated Cyele Length: 100

Offset; 2 (2%), Referenced to phase Z:EBTL, Start of “ellow
Hatural Cycle; 7O

Caontral Type: Pretimed

Splits and Fhases:  10: Tth & Garfield

— 50
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DRAFT 5

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HCM Signalized Intersection Capacity Analysis

FUTURE NO BUILD (2024)

2 Tth & Chambers 212572005
e T 2 T N R S T 4

Movement EBL EET EBE ‘WBEL WBT WEBE MEL MNBT HNBRE SBL SBT SBR

Lane Configurations 41 + nn L]

Ideal Flow (wphpl) 1200 12900 1200 1900 1200 4200 1900 4200 1200 1200 4900 1900

Total Losttime (5) 4.0 40 40 40

Lane LHil. Factar 026 025 nay 100

Frpb, pedfbikes 1.00 0.99 1.00  1.00

Flpb, pedfbikes 1.00 1.00 1.00 1.00

Frt 1.00 097 1.00 1.00

Flt Protectad 1.00 1.00 0gs 100

Satd. Flowe(prof) G177 J216 249322 1927

Flt Permitiad 1.00 1.00 012  1.00

Satd. Flovuperm) G177 3216 425 1827

Walume (uphl 174 2540 ] 1] 1] ] 0 os 21z 421 657 1}

Feak-hourfactor, PHF 092 092 092 092 092 0592 0592 092 092 022 092 0492

Adj, Flow fwph) 185 2816 = 0 0 0 0 ¥F0D 232 468 V2O 1]

Lane Group Flow ivph) o 3102 0 ] 0 a o 14002 o 452 TI5 1]

Confl. Feds. (#hHn0 2 3 3 2 1 3 3 1

Confl. Bikes (#/hn) =] =] 5

He awy Wehicles (%) 4% 5% g% 2% 2w 2% 2% B% 7% 2% 4% 2%

Tum Type Fearm prm+pt

Frotected Phazes z2 a8 T C )

Fermitted Phases 2 4

Actuated Green, & (5) 8.0 20.0 420 420

Effective Green, g (=) 4a.0 200 430 430

Actuated g/C Ratio 042 020 04z 043

Clearance Time (£) 4.0 4.0 40 40

Wehicle Extenzion (=) 3.0 20 20 20

Lane Grp Cap (wph) 3027 Q55 452 VOB

wiz Ratio Prot 021 0.03 o040

wiz Ratio Perm 050 ol 349

wie Ratia 1.02 1.04 1.01 082

Uniform Celay, d1 2548 350 400 260

Frogression Factor 0.58 1.04 1.00 1.00

Inctemeantal Delay, d2 18.2 280 451 160

Celay (=) 324 i 851 428

Lewel of Service C E F D

Approach Delay () 2240 0.0 33 50.2

Approach LOS C A E E

Intersection Summany

HCM Awerage Control Delay 45645 HCh Level of Sewvice D

HC M Yolume to Capacity ratio 1.01

Actuated Cyele Length (5) 100.0 Sum of lesttime (=) g0

Interzaction Capacity Utilization o8.8% ICU Lewel of Service E

o Critical Lane Group
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans
Timings FUTURE MO BUILD (2024)
2. Tth & Chambhers 212572005
- 1t > |

Lane Group EBT MBT SHL SHT

Lane Configurations 4t  + W +
Volume (vph) 2590 F08 421 BE7Y

Tum Type pm+pt

Froteoted Fhases 2 8 7 =)
Famitted Phases 4

Detactor Phazas 2 8 7 4
hlinirmum Initial () 10.0 2.0 5.0 2.0
Minimum Split(s) 28.0 220 90 220

Tatal Split (=) 530 340 130 470

Total Split (% 63% 34% 12% 947%

M aximum Graen (5) 400 300 20 430

Yellow Time (s) 4.0 4.0 40 40
All-Red Time (=) 0.0 0.0 0.0 0.0
Lead/lLag Lead Lag

Lead-Lag Optimize™ fes  res

Vehicle Extanszion (2) 2.0 2.0 20 2.0
Minimum Gap (=) 4.0 2.0 20 2.0

Time Before Reduce (51 0.0 0o oo 0.0
Time To Reduce (5 0.0 0.0 o0 0.0

Reoall Mode Coord hdax Mone HNone
iWialk Time (s) 7.0 5.0 6.0
Flash Cront wialk (5) 18.0 120 12.0
Fedestrian Calls (@b 1) 0 0

Intersection Summany

Cyele Length: 100

Actuated Cyele Length: 100

Offset 27 (27%). Referenced to phase 2;:EBTL, Start of ellow
Hatural Cyele: 100

Control Type: Actuated-Coardinated

Splite and Phases: 2: Tth & Chambars
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DRAFT 5

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HZM Signalized Intersection Capacity Analysis FUTURE MO BUILD (2024)
1. 7th & Polk 2/25/2005

T T T B B
Mowement EBL EBT EBR WEBL WBT W/BR HNBL HBT HBR SBL SBT SHR
Lane Configurations 41 + § +
Ideal Flow (wphpl) 1900 1900 1200 4900 1900 41900 4900 4900 4900 4900 4900 4900
Total Lost time (5 4.0 .0 4.0 4.0 4.0
Lane LHil. Factor 0.86 1.00 100 1.00 1.00
Frpb, ped/bikes 1.00 1.00 092 100 100
Flpb, pedfbikes 1.00 1.00 100 1.00 A1.00
Frt 1.00 1.00 025 100 400
Fit Frotected 1.00 1.00 100 025 1.00
Satd. Flovw (prot) 6333 1863 1562 1803 1863
Flt Permitted 1.00 1.00 100 081 1.00
Satd. Flow (perm) G383 1863 1662 1154 1263
Valume (wph) 3z 3085 e 1] 1] 0 0o 126 100 a6 160 1]
Peak-hour factar, PHF 022 0282 092 0892 082 082 058 082 082 082 082 092
Ad). Flaw fvph) 35 3364 £l 1] 1] 0 0o 136 108 g0 174 1]
Lane Group Flow fwph) 0 3463 0 1] 1] 0 o 136 109 50 174 1]
Caonfl. Feds. (#/hn < 11 11 L (5] 1 1 i
Confl. Bikes (#@/hr) 10 10 2
Heawy Vehicles (%) 0% 2% 0% 2% 2% 2% 2% 2% 2% 0% 2% 2%
Turn Type Ferm Ferm Ferm
Protected Phaszes z2 a 4
Fermitted Phases 2 g 4
Actuated Green, G (=) 68.0 290 240 240 2490
Effective Grean, g (=) 620 240 240 240 240
Actuated g/C Ratio 068 024 024 024 0.24
Cleatance Time (5) 40 .0 4.0 4.0 4.0
Vehicle Extenszion (5] 3.0 2.0 2.0 2.0 2.0
Lane Grp Cap fwph) 4240 447  FFs 297 447
wiz Ratio Prot 0.07 .09
wiz Ratio Parm 0.54 ooF 004
wic Ratio 0.80 020 029 0412 029
Uniform Dealay, 41 1.2 312 2310 302 3149
Frogression Factor 0.17 1.00 4100 A1.00 4.00
Incremental Dalay, 42 0.1 14 2.0 (1] 0.2
Delayi(s) 20 J2@ 330 303 3241
Lewe| of Sanvice A C C C [
Approach Delay (=) 2.0 0.0 39 31.7
Approach LOS A A C C
Intersection Summany
HCM Average Control Delay 57 HCM Level of Senvice A
HCM Yolume fo Capacity ratio 069
Actuated Cyele Length (=) 100.0 Sum of lost time () 2.0
Intarsaction Capacity Utilization B3.7% ICU Lawe| of Sensice (]
¢ Critical Lane Group
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans
Timings FUTURE MO BUILD (2024)
1. 7th & Polk </25/2005
Lane roup EBT _HBT NBR SBL SHT
Lane Configurations oM 4 r L 4
Yaolume (vph) 2095 125 100 45 160
Tum Type Ferm Ferm
Protected Phases 2 ] 4
Fermitied Fhases g8 4
Detector Fhases z2 8 g8 ! <
finimum Initial () 100 100 100 100 100
Minimum Split (5 21.0 220 220 220 220
Taotal Spliti(z 720 280 280 220 280
Total Split(%) T2% Z28% 28% 28% 28%
Maximum Green (5) 20 240 2940 240 240
Yellow Time (<) 4.0 40 4.0 4.0 40
All-Red Time (5) (] 0.0 oo oo 0.0
LeadiLag
Lzad-Lag Optimize™
Wehicle Extension () 2.0 20 20 20 20
Minimum Gap (=) 2.0 20 20 20 20
Time Before Reduge (5) 0.0 oo o0 oo 0o
Time Te Reduce (5] 0.0 00 00 00 0.0
Recall Mode Coord  Max Max Hone Hone
Walk Time () 70 70 70 70 T.0
Flash Dontialk (s) 00 110 110 110 110
Fedestrian Calls (#h) 0 0 0 0 o

Interzaction Summany

Cyele Length: 100
Actuated Cwele Length: 100

Dffset: 62 (62%), Referenced to phase 2:EBTL, Start of vellow

MNatural Cyole: B0

Control Type: Aduated Coordinated

Splits and Phases: 1 7th & Palk

— 5
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HCM Signalized Intersection Capacity Analvsis FLUTLIRE NOQ BUILD (2024)
13:111th & Garfield 2fZB/2005

e T T 2 N N B S T 4
hMowement EBL EBT EBR WwwBL W/AT WER MWBL NBT MNBR SHL SHBT SBR
Lane Configurations L ir ¥ 44 ++ [
Ideal Flow (wphpl) 1200 1200 1900 4900 1900 1200 41200 12900 4900 45900 1900 4200
Total Lost time (=) 4.0 40 40 40 4.0 410 4.0
Lane WHil. Factar *0.23 1,00 100 *0.89 *0.74 085 1.00
Frpb, pedfbikes 1.00 0oe8 100 41.00 1.00 1.00  1.00
Flpb, pad/bikes 1.00 100 029 4,00 1.00 1.00 1.00
Frt 1.00 085 400 099 1.00 1.00 085
Flt Frotected 0.85 100 085 1.00 099 1.00  1.00
Satd. Flow (prot) 28938 1548 1758 3264 2775 3471 1599
FlIt Parmitted 0395 100 085 1.00 (=] 1.00  4.00
Satd. Flow (perm) 2828 153z 41755 32684 1928 2471 1599
Walume (vph) 1183 0 &39 132 1277 11d k| 29 0 0O 30 3
FPeak-hourfactor, PHF 052 0582 0952 022 022 082 0582 092 052 0592 092 092
Adj. Flow (wph) 1258 0 586 143 1388 120 34 o7 0 0 291 371
Lane Group Flow tvph) 1286 0 588 414% 1508 0 o 131 0 o 381 371
Confl. Peds. (#fhn 3 5 5 3 2 2
Contl. Bikes (#/hr) ] i 2 6
Heawy Vehicles () 2% 2% 2% 2% 2% 6% 0% 0% 2% 2% 9% 1%
Turn Type custom custom Ferm Ferm phow
Protected Phasas 5 =] g 4 45
Farmitted Phasas s ] s ] G a
Aotuated Green, Gis) 330 330 40z 402 148 143 618
Eftective Green, gis) 3320 220 402 402 148 148 613
Actusted gfC Ratio 0.33 033 040 040 0.15 015 052
Clearance Time (5 4.0 40 40 40 4.0 4.0
Yehicle Extension (5) 1.5 15 1.5 15 1.5 1.5
Lane Grp Cap (wph) aro 811 707 1312 287 G514 823
wiz Ratio Frot ol g4 o 45 ol 11 023
wiz Ratio Pem 028 008 o.or
wic Ratio 1.33 118 020 115 0.45 076 045
Uniform Delay, d1 335 335 145 298 3z 409 15.1
Frogression Factor 1.00 100 049 042 1.00 108 1.23
Incremental Dalay, d2 1528 87.0 o1 682 0.4 4G 0.1
Dalay (=) 187 3 1205 37 807 303 488 187
Lewel of Servioe F F A F 0 I B
Approach Delay (=) 1664 T4.5 293 240
Approach LOS F E 1 C
Intersection Summany
HCM Awerage Contral Delay 105 .4 HChl Level of Senvice F
HCM Valume to Capacity ratio 1.15
#Auotuated Cyole Length (5) 100.0 Sum of lost time (=) 12.0
Intersection Capavity Uilization 1001 % ICU Lewel of Semvice F
¢ Critical Lane Group
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans
Phasings FUTURE NO BUILD (2024}
13.11th & Garfield 2/28/2005
S R N N 4
Lane Group EBEL EBR WEBL WBT NBEL HNBT SBT SBR
Lane Canfigurations b i LI 1 44 + ir
Volume (wph) 1122 539 132 1277 21 28 360 344
Turn Type custom custom  Perm Perm pt+ow
Protected Phasas 5 G 8 4 45
Permitted Fhases 5 a i 8
Datactor Phases 5 5 =] =] g 8 4 45
Minimum Initial (=) 20 20 20 20 2.0 20 20
Minimum Split () 250 260 26,0 260 18.0 4180 240
Total Split(s) 370 370 390 390 240 240 240 B10
Total Split (%) IT% IT%  208% 329% 29% 29% 29% 61%
Maximum Green () 230 330 350 350 200 200 200
ellow Time (5) 4.0 40 40 40 40 40 40
All-Red Time (5) 0.0 (INN] 0.0 0.0 0.0 0.0 (L]
Lead/Lag Lag Lag Lead Lead

Lead-Lag Qptimize™ ez ez ez Yes

WYWehicle Extension (=) 15 15 156 1.5 1.5 15 15
Minimum Gap (=) 1.5 15 15 1.5 1.5 15 1.5
Time Before Reduce () 0.0 ona oo oo 0o 0o 0.0
Time To Reduce (=) 0.0 0.0 oo 00 0.0 0.0 0.0
Recall Mode Mone MNone Coord Coord MNone MNone None
Walk Time (=) 7.0 70 JFo 70 5.0 5.0 50
Flash DrontWalk () 160 150 4150 150 100 100 150
FPedestiian Calls (#/hn 0 ] ] ] 1} 0 0

Intersection Summany

Cyole Length: 100

Actuated Cyele Langth: 100

Offzet: B0 (20%), Referenced to phase 2: and G:WBTL, Start of ¥ellouw
Hatural Cycle: 1450

Control Type: Aotuated-Coordinated

Splits and Fhases: 13 11th & Garfiaeld
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HCM Signalized Intersection Capacity Analysis FUTURE MO BUILD 2024)
12:11th & Chambers 2002005

T T A N Y S T 4
hlovement EBEL EBT EBR wBL 'WBT WwWBRE HKBL HWBT HKBR SBL 5BT SBR
Lane Configurations L [l L1 L ] y i1
Ideal Flow twphpl) 1900 4900 4900 4900 4900 4900 4900 4900 4900 4900 4900 4900
Total Lost time (£) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Ltil. Factar 1.00 *069 100 400 400 1.00
Frpb, pedfbikes 1.00 400 087 400 100 0.99
Flpk, pedfbikes 089 400 100 400 400 1.00
Frt 100 400 085 400 4100 oar
FlIt Protectad 085 400 100 025 100 1.00
Satd. Flow (prot) 1788 2571 1543 4805 18563 1829
FIt Fermittad 085 400 100 009 400 1.00
Satd. Flow (perm) 1788 2571 1543 177 1863 1529
Waolume (wph) 1] ] o 244 14178 2089 123 5682 ] 0o 535 143
Feak-hour factor, PHF 0892 0582 082 0582 082 082 0892 082 0892 092 082 0482
Adj. Flow fuphd 1] ] 0O 282 4280 227 199 G617 ] 0 G536 155
Lane Group Flow (fwph) ] 1] o 282 4280 227 199 G617 1] o 7a1 1]
Confl. Peds. (#/hn ] 5 ] ] T 4 4 T
Confl. Bikes (#/hr T =] =] 4
Heawy Wehiclas (%) 2% 2% 2% 0% 2% 2% 0% 2% 2% 2% 0% =2 %
Tumn Type Ferm Ferm pm+pt
Frotected Phases g 3 =) 4
Fermitted Phases G G =
Actuated Green, G (5 391 294 381 5249 524 29.0
Effective Green, g (5 9.1 294 391 5249 5249 29.0
Actuated gfC Ratio 039 0389 039 053 053 0.29
Clearance Time (=) 4.0 4.0 4.0 4.0 4.0 4.0
Wehicle Extension (5] 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (wvph) 99 4005 G603 2255 Q86 713
wiz Ratio Prot .50 .02 033 ol 43
wiz Ratioc Perm 0.15 0.15 0.34
wic R atio 037 12F 032 078 0853 1.11
Uniform Delay, d1 217 204 247 456 166 20.45
Frogression Factar 1.00 400 400 074 423 0.3z
Incremental Lelay, d2 1.5 131.0 1.8 107 (=] 57.0
Delay (=) 233 1614 2345 4446 214 5.7
Lewvel of Senrice C F C L C E
Approdach Delay (=) 0.0 123.3 27 .0 g5. 7
Approach LOS A F C E
Intersection Summany
HCM Awerage Control Delay oGa HCh Lewvel of Senvice F
HCM Woalume to Capacity ratio 1.15
Actuated Cyole Length (=) 100.0 Sum of lost time (=) 12.0
Intersection Capacity LHilization Q9.5 % ICU Level of Service E

¢ Critical Lane Group
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans
Timings FUTURE MO BUILD (20243
12 11th & Chambers 420/2005
U2 S N
Lane Sroup WEL WYBT WYBR HWBL HMBT SHT
Lane Configurations L1 ++ [ Li ) h
Walume fwphl 2941 1178 209 123 &62 525
Turn Type Ferm Ferm pm+pt
Frotected Phases g 3 g !
Fermittad Fhases g g =
Detector Phazes [a] [a] [a] 3 =] L
Minimum Initial (=) 100 4100 400 2.0 3.0 2.0
Minimum Split (s 2000 200 200 7.0 200 200
Tatal Split (5) 420 430 420 140 A7.0 0 430
Total Split (%) 3% 43% 43%  194% ATW d43%
Mazimum Green (5 90 390 0 100 530 290
rellow Time (5) .0 4.0 .0 .0 4.0 .0
All-Red Time (5) 0.0 0.0 0.0 0.0 o.0 0.0
Lead/Lag Lead Lag
Lead-Lag Optimize™ ez es
Wehicle Extension (=] 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Gap (5 2.0 2.0 2.0 2.0 3.0 2.0
Time Before Reduce (=) 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (=) 0.0 0.0 0.0 0.0 0.a 0.0
Recall Mode Coord Coord Coord Mone Mone Hope
Walk Time (51 5.0 5.0 5.0 5.0 5.0
Flash Dont ralk (=) 110 410 410 11.0 41.0
Fedestrian Calls (#fhn 0 0 0 ] 0
Interzection Summarny
Cycle Length: 100
Actuated Cycle Length: 4100
Offzet: 51 (51%), Referenced to phase 2: and GMBTL, Start of ellow
Matural Cycle: 100
Contral Type: Actuated-Coordinated
Splits and Phases:  12: 11th & Chambers
-“\ e 1 od
14z EE |
¥ ak T af
LEE] | 57z |
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DRAFT 5

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HCw Signalized Intersection Capacity Analysis

7. 13th & Chambers

FUTURE MO BUILD (2024)

2002005

A T T A S N - S R
hlovement EBL EBT EBR wBL WBT wWBR MHBL HWBT HBR SBL 5BT SBR
Lane Configurations a4 i L ] [l L1 L ]

Ideal Flow twphpl) 18900 4900 4900 4900 4900 4900 4900 4900 4900 4900 4800 1900
Total Lost time (£) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Ltil. Factar 085 1.00 100 400 400 4.00

Frpb, pedfbikes 1.00 095 100 028 400 4.00

Flpk, pedfbikes 1.00  1.00 100 400 400 4.00

Frt 1.00 085 100 025 400 4.00

FlIt Protectad 1.00  1.00 100 400 0495 4.00

Satd. Flow (prot) 2568 1511 18632 1584 1805 4281

FIt Fermittad 1.00  1.00 100 400 022 4.00

Satd. Flow (perm) 3568 1511 1863 1584 445 1281
Waolume (wph) 22 622 230 ] ] 1] o 731 149=2 47 FF0 ]
Feak-hour factor, PHF 0892 0582 082 0582 082 0582 092 082 0892 0892 082 0482
Adj. Flow fuphd 25 G676 250 ] ] 1] o 745 215 51 837 ]
Lane Group Flow (fwph) o TOq4 280 1] 1] ] o 795 215 51 837 1]
Confl. Peds. (#/hn a] 5 ] a] 4 2 2 4
Confl. Bikes (#/hr 2 7 11 =]
Heawy Wehiclas (%) 0% 1 % 3% 2% 2% 2% 0% 2% 0% 0% 1 % 2%
Tumn Type Ferm Ferm Ferm FPerm

Frotected Phases 2 g 4
Fermitted Phases 2 2 = <

Actuated Green, G (5 290 2490 G20 B30 §G£3.0 &30
Effective Green, g (5 290 2490 G20 8320 G530 &30
Actuated gfC Ratio 0.za 0z49 052 062 0683 063
Clearance Time (=) .0 .0 .0 .0 .0 .0

Lane Grp Cap (wvph) 10235 438 1174 998 261 1185

wiz Ratio Prot 0.3 o494

wiz Ratic Perm .20 0147 014 0.2

wic R atio 0g2 057 ogg 022 020 071
Uniform Delay, d1 314 302 11.8 7.8 78 123
Frogression Factar 0.8z 047 100 400 055 4.09
Incremental Celay, d2 3.2 4.8 2.1 0.4 0.7 1.6

Delay (=) 29.0 190 15.1 2.4 58 15.0

Lewvel of Semice C B B A A B
Approach Delay (=) 26.4 0.0 13.7 14.5
Approach LOS C A B B
Intersection Summany

HCM Awerage Control Delay 1.2 HCh Lewvel of Senvice B

HCM Wolume to Capacity ratio 0.7a

Cycle Length (=) 100.0 Sum of lost time () 2.0

Intersection Capacity Hilization FTI.0% ICU Level of Senvice C

¢ Critical Lane Group
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DRAFT 5

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans
Timings FUTURE MO BUILD (20243
T 13th & Chambers 420/2005

- % t » > |

Lane Group EBET EBR HMNBT HNBE SBL 5SHT
Lane Configurations a4+ i + i L1 +
Yalume (wph) g2z 230 731 1498 G4F  FT0
Tumn Type Ferm Ferm Ferm
Frotected Phazes z g L
Fermitted Phases 2 g L
Letector Phases e 2 E= E= L <
Minimum Initial (=) 100 400 4100 400 400 100
Minimum Split () 220 220 220 220 220 220
Total Split(=) F20 330 &F0 §F70 G6FY0 670
Total Split (%) 3% 33 67 BT% G67Y% &7 %
Ml aximum Green (5] 290 290 G620 G620 G830 630
Tellow Time (=) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (=) 0.0 0.0 0.0 0.0 0.0 0.0
LeadiLag
Lead-Lag Optimize™
Wehicle Extenszion () 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Gap (=) 3.0 2.0 3.0 3.0 2.0 3.0
Time Before Reduce (51 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (=) a.o 0.0 a.o 0.0 0.0 a.o
Recall Mode Max hlax Max bax bax  Max
Malk Time (5 F.a F.0 F.a F.0 7.0 F.a
Flazsh Crant Witalk (=) 110 4410 440 4410 4410 A4.0
Fedestrian Callz (@ 0 1] 0 0 0 0

Intersection Summany

Cycle Length: 100

Offset: 3 (3%, Beferenced to phase 2:EBTL, Start of vellow

Matural Cyele: GO
Control Type: Pretimed

Splits and Phases: 7 13th & Chambers

e

Zoz |

b

EF
t
Bl +

PTV America, Inc.

Page 78

May 27, 2005



Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HCHM Signalized Intersection Capacity Analysis FUTURE MO BUILD (2024)
7.13th & Chambers 2/25/2005

S TR T 2 N B B
hd owement EBEL EBT EBR WEL WBT WBR HBL HNBT HKBER SBL SBT SBR
Lane Configurations 44 i + i L +
Ideal Flow (ephply 1900 1900 1900 1900 1200 1900 1900 1900 1200 1900 12900 1900
Total Lost time () 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 085 100 100 100 100 1.00
Frpb, pedibikes 100 095 100 082 100 1.00
Flpb, pedibikes 1.00 1.00 100 100 1.00 100
Frt 1.00 085 100 0585 1.00 1.00
Flt Frotectad 100 100 100 100 085 1.00
Satd. Flow (prof) 3562 1511 18653 1584 1905 1881
Flt Fermitted 100 100 100 100 022 100
Satd. Flow (perm) 3568 1511 1862 1584 415 1884
Walume (wph) 23 B2z 230 o o 0 o 731 182 47 770 0
Feak-hour factor, FHF 092 0859 092 092 082 082 092 092 092 092 092 092
Adj. Flow (vph) 25 678 250 (n} o 0 0o 795 215 51 837 0
Lane Group Flow fwph) 0o 704 260 i} a 0 o 7a5 216 61 837 0
Confl. Peds, (#hn G 5 5 ] 4 2 2 4
Confl. Bikes (#fhn 2 7 11 g
Heawy Wehicles (%) 0% 1% 3% 2% 2% 2% 0% 2% 0% 0% 1% 2%
Turn Type Ferm Ferm Ferm Ferm
Frotected Fhases 2 g 4
Fermitted Phazes z 2 ] 4
Fuotuated Green, G (5) 280 280 G320 G20 630 630
Eftective Graen, g (=) 290 2490 630 630 630 630
Actuated g/C Ratio 029 028 0E2 063 063 063
Clearance Time () 4.0 4.0 40 4.0 4.0 410
Lane Grp Cap (wph) 1025 438 1174 292 261 1185
wis Ratio FProt 043 ol g
wis Ratio Perm 020 017 014 012
wig Ratio 0gs 057 0gs 02z 020 071
Unifarm Delay, d1 314 3202 19 74 72 122
Frogression Factor 082 047 1.00 1.00 065 099
Ineremental Delay, 42 32 48 3.1 05 0z 03
Dalay (z) 200 191 15.1 8.4 53 125
Lewel of Semice C B B ) A B
Approach Delay(E) 26 4 0.0 13.7 12.1
Approach LOS C A B B
Intersection Summany
HCM Average Control Delay 174 HCh Lewel of Senvice B
HCh Walume to Capacity ratio 070
Aotuated Cyole Length (5) 100.0 Sum of lost time (5) g.0
Intersection Capacity Utilization Fa5% ICU Leve| of Service [

¢ Critical Lane Group
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FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans
Phasings FUTURE MO BUILD (2024)
7. 13th & Chambers 3142003
- t 2 5|

Lane Group EBT EBR HWBT MNER SHL SBT

Lane Configurations 44 i 4 i L ]

Volume (wph) 622 230 731 1@8 47 TT0

Turn Type Farm Ferm Farm

Frotected Fhases 2 g 4

Fermitted Fhases 2 g 4

Detactor Fhases 2 d B a8 4 &)

bdinimum Initial (=) 100 400 400 100 100 100

Minimum Split (£ 220 220 220 220 220 220

Total Split(s) 330 330 G670 670 B0 G0

Total Split (%) J3% 3% B7% BYW BYW BY%

haximum Graen (=) 290 200 G630 E&20 830 630

rellow Time () 4.0 4.0 4.0 40 40 4.0

All-Red Time (5) 0.0 oo 0.0 00 0.0 0.0

Leadflag

Lead-Lag Optimize™

Wehicle Extenzion (3) 30 30 3.0 30 30 30
Minimum Gap () 20 30 =20 =20 30 320
Time Before Reduce (s) 0.0 oo 0.0 00 o0 0.0
Time To Reduca (5) 0.0 oo 0.0 00 o0 0.0
Eecall Maode Max  Mlax  Max Max Max  Max
mialk Time (5) 7.0 70 FooT0 70 70
Flazh Dont Walk (=) 10 440 440 440 440 410
Fedestrian Calls (@/hr) 0 ] ] 0 o 0

Interzaction Summans

Cycle Length: 100

Offset: 3 (3%), Referenced to phase 2:EBTL, Start of Yellow
Hatural Cycle: GO

Contral Typa: Pretimed

Splite and Phases:  7:13th & Chambers
n? ‘l nd
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DRAFT 5

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

HCS2000: Unsignalized Intersections Release 4.1

TWO-WAY STOP CONTROL SUMMARY

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 903 264 85
Peak-Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 981 286 92
Percent Heavy Vehicles - - 2 - --
Median Type Undivided
RT Channelized?
Lanes 1 1 0
Configuration L TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 152 3 26 3
Peak Hour Factor, PHF 0.92 0.92 0.92 0.92
Hourly Flow Rate, HFR 165 3 28 3
Percent Heavy Vehicles 2 2 2 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 0 1
Configuration L LT R
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config L | L | LT R
v (vph) 981 165 31 3
C(m) (vph) 1617 O 15 704
v/c 0.61 2.07 0.00
95% queue length 4.56 11.91 0.01
Control Delay 10.6 10.1
LOS B F F B
Approach Delay
Approach LOS F
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DRAFT 5

FUTURE (2024) NO BUILD Scenario PM-Peak Hour — Signal Timing

Plans

TWO-WAY STOP CONTROL SUMMARY

Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 903
Peak-Hour Factor, PHF 0.92
Hourly Flow Rate, HFR 981
Percent Heavy Vehicles - - - -
Median Type Undivided
RT Channelized?
Lanes 1
Configuration T
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 152 25 29
Peak Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 165 27 31
Percent Heavy Vehicles 2 2 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 1
Configuration T R
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 ] 10 11 12
Lane Config | T R ] L
v (vph) 165 27 31
C(m) (vph) 247 300 82
v/c 0.67 0.09 0.38
95% queue length 5.34 0.30 1.71
Control Delay 47 .6 18.2 75.0
LOS E C F
Approach Delay 43.5 75.0
Approach LOS E F
PTV America, Inc. Page 82 May 27, 2005



Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

APPENDIX C

Obstacles in Sidewalk Width

PTV America, Inc. Page 83 May 27, 2005



Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

Obstacles Located in Sidewalk in Vicinity of Study Intersections

Corner

Intersection

Northeast Southeast Southwest

Pedestrian push-
button pole

Northwest

| | Ssignalshaft Signal shaft ]

Controller cabinet | Signal shaft Signal shaft Signal shaft
Pedestrian push- | Pedestrian push- Pedestrian push-
button pole button pole button pole
Sign post
(11 atGarfield [ [ [ [ ]
Signal shaft Signal shaft Signal shaft Signal shaft
Pedestrian push- | 2 Pedestrian push-
button pole button poles
Sign post
Utility pole
Signal cabinet
[1"atChambers [ [ [ [ ]
Signal shaft Signal shaft Ejt?c?rslt;glg push- Utility pole
Fire hydrant Controller cabinet

| Uutiity pole  SignPost [ Signpost | |

Signal shaft Signal shaft Signal shaft
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Chambers Node Transit Summary
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COLLISION DATA
1998 — 2002
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

APPENDIX F

FUTURE (2024) MITIGATION

Scenario Data
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

HCWM Signalized Intersection Capacity Analysis FUTLURE (2024 PalicyContext Sensitive

10: 7th & Garfield 4202005
T T 2 N NV N B 4

hdowement EBL EBT EBR WBL WBT WBE HWBL HWBHT HWBE SHL 5SHBT 5SHERE

Lane Configurations 41 4 i 4

Ideal Flow (wphpl) 1900 4900 1900 4900 4900 4900 43900 4900 4900 1900 4900 900

Total Lost time (=) 4.0 4.0 4.0 4.0

Lane Util. Factar 0.26 1.00 088 0.95

Frpb, pedibikes 1.00 1.00 0949 1.00

Flpb, pedibikes 1.00 1.00 1.00 1.00

Fr 0.93 1.00 085 1.00

Fit Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 5215 1881 2775 3530

Flit Permitted 1.00 1.00 1.00 0.82

Satd. Flow (perm) 5215 1881 2775 3102

Volume fuphl 129 2045 337 ] ] ] o 362 7zZ0 25 380 ]

Feak-hour factor, PHF 092 082 082 082 0892 082 0892 052 08592 092 0892 092

Adj. Flow fwphl 151 2223 366 ] ] ] o 293 783 I8 43 ]

Lane roup Flow fwphl o 2740 1] 1] 1] 1] o 393 TFa3 o <451 u]

Confl. Peds. (#/hr) 2 2 1

Confl. Bikes (#/hr) 3 1 z

Heawy Wehiclas (%) 2% 2% 5 % 2% 2% 2% 2% 1% 1% 0% 2% 2%

Turn Type Ferm Ferm Ferm

FProtected Phazes 2 =] 4

Fermitted Fhazes 2 =] <

Actuated Green, 3 (=) 52.5 2845 2ES 325

Effective Grean, g (=) 53.0 9.0 39.0 39.0

Actuated gfC Ratio 0.52 028 03248 0.39

Clearance Time (=) 4.5 4.5 4.5 3.5

Lane &rp Cap (wphl 294 34 082 1210

wiz Ratio Frot 0.21

wiz Ratio Perm e NI ) .28 015

wic Ratio 0.53 054 072 0.37

Uniform Crelay, d1 19.2 2245 254 218

Frogression Factar 1.00 037 034 1.00

Incremental Delay, d2 26 0.2 0.4 o4

Crelay (=) 224 z.4a 9.z 227

Level of Senice C A A C

Approach Delay (=) 22.4 0.0 = | 227

Approach LOS C A A C

Intersection Summany

HCM Awerage Control Delay 12.8 HCM Lewel of Senmice B

HCh Wolume to Capacity ratio 0.7a

Cycle Length (=) 100.0 Sum of lost time () 2.0

Intersection Capacity Utilization Q0.7 % ICU Level of Senvice E

¢ Critical Lane Group
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5

City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

Timings FUTURE (2024) PolicyiContext Sensitive
100 Tth & Garfield 4202005
- t ~ 5 |
Lane Group EET HBT HWBR SBL SBHT
Lane Configurations  fTH: + 44
Yalume (uph) 2045 362 FZ0 35 380
Tum Type Ferm Ferm
Frotected Phases 2 g <
Fermitted Phase= = L
Cetector Phaszes 2 E= g 4 <
Minimum Initial (=) 10.0 2.0 2.0 2.0 2.0
Minimum Split () 570 430 430 430 430
Total Split (=) 570 430 430 430 430
Total Split (%) 7% 43%  43% 3% 3%
Maximum Green (5] 5245 3845 385 385 385
ellow Time (5) 4.0 4.0 4.0 4.0 4.0
All-Red Time (=) 0.5 0.5 0.5 0.5 0.5
LeadflLag
Lead-Lag Optimize™
Wehicle Extensian (5] =.0 2.0 2.0 2.0 2.0
Minimum &ap () 2.0 2.0 2.0 2.0 2.0
Time Before Reduce (51 0.0 0.0 0.0 0.0 0.0
Time To Reduce (5] 0.0 0.0 0.0 0.0 0.0
Recall Mode Maxz Max Max Max dax
ialk Time (=) 7.0 F.0 7.0 7.0 7.0
Flash Cront Wialk (=) 10 120 420 120 420
Fedestrian Calls (@/hn u] 0 1] 1] n]

Intersection Summany

Cyle Length: 100

Offzet: 7.5 (2%), Referenced to phase 2:EBTL, Start of ellouw

Matural Cyele: 100
Contral Type: Pretimed

Splits and Phases:  10: 7th & Gadield

—= 5 1 od
[57= [ Ji== |
1 ag
43z I
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

HCM Signalized Intersection Capacity Analysis FUTURE (2024) Policy

2. 7th & Chambers 42042005
Aoy T AN NS

hovement EEL EBT EBE ‘WwWBL 'WBT WBRE HMBL HWBT HBR SBL 5BT S5SBRE

Lane Configurations Li 111l [ 14 " ki 1+

Ideal Flow (vphpl) 1900 4900 4900 1900 4900 4900 4900 4900 4900 4900 4900 4900

Total Lost time (=) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lanme Util. Factor 1.00 085 1.00 095 41.00 0897 085

Frpb, ped/bikes 1.00 4.00 0457 100 052 400 4.00

Flpk, ped/bikes 1.00 4.00 A4.00 100 4.00 400 4.00

Fri 1.00 1.00 085 1.00 0825 100 1.00

FlIt Frotected 085 400 4.00 100 400 085 4.00

Satd. Flow (prot) 1732 6225 1507 343 1472 34933 23471

FIt Parmitted 095 400 4.00 100 400 045 4.00

Satd. Flow iparm) 1732 6225 15607 343 1452 535 3471

WValume (wvphl 179 2590 25 0 0 1] o FoE 213 421 G667 ]

Feak-hour factor, FHF 082 052 082 082 0592 082 0892 082 082 082 082 0892

Adj. Flow fwphl 1895 2815 oz 0 0 1] o FFo 232 458 725 ]

Lane Group Flow (wph) 1895 2815 a2 0 0 ] o Fro 232 458 F25 ]

Canfl. Peds. (#h 2 3 3 2 1 ] ] 1

Confl. Bikes (#/hn G g ]

Heawy Wehiclas (%) %% 5% %% 2% 2% 2% 2% 5% 7 %% 2% % 2%

Turn Type Ferm Ferm Ferm pm+pt

Frotected Phases 2 = I 4

Fermitted Phaszes z z g g

Actuated Green, G (5) 545 545 545 2245 225 365 3645

Effective Grean, gy S50 550 550 220 220 3ITO0O O 3TO0

Actuated gfC Ratia 0s5 0455 055 023 023 03F 037

Clearance Time (5] 4.5 4.5 4.5 4.5 3.5 4.5 3.5

Wehicle Extenszion (=) 3.0 3.0 3.0 2.0 2.0 2.0 2.0

Lane &rp Cap (wphl a53 3424 824 FE9 238 g23 1284

wis Ratio Prot o445 .23 009 021

wiz Fatio Parm .11 0.06 016 025

wic R atio 0zo o8z 0.1 100 06568 084 056

Uniform Celay, d1 114 485 41048 F|s 352 283 251

Frogression Factar 068 052 0449 o080 022 400 4.00

Incremental Delay, d2 0.2 1.1 0.1 21.2 a2 256 0.z

Delay (=) 7F 107 4.9 G589 407 64489 2549

Lewvel of Service A B A E Cr E C

Approach Delay (=] 10.4 0.0 G501 0.7

Appraach LOS B A E L

Intersection Summany

HCM Awerage Control Delay 26 .6 HCh Lewel of Sernvice C

HCM “Yalume to Capacity ratio 0.25

Actuated Cycle Length (=) 100.0 Sum of lost time (=) 2.0

Intersection Capacity Utilization 261 % ICU Level of Senvice B

¢ Critical Lane Group
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis

City of Eugene, Oregon

DRAFT 5

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

Timings FUTURE (2024) Palicy
2. 7th & Chambers 2072005
O T B |
Lane Group EBEL EBT EBR MNBT MBR SHL SHT
Lane Configurations L mt [ +4 [ L +4
Volume fwph) 179 2590 25 T08 213 421 BEY
Turn Type Ferm Ferm Ferm pm+pt
Frotected Phazes 2 g ¥ <
Fermitted Fhazes 2 2 (=] )
Cetector Phases 2 2 2 g g ¥ <
Minimum Initial (=) 0.0 100 100 2.0 2.0 5.0 2.0
Minimum Split () f9.0 590 590 250 250 140 400
Total Split (=) 590 S90 590 Z¥o Z¥o 140 40
Total Split (%) S9%  59%  59% Z¥YW% Z¥% 19% %
M aximum Green (5] 5445 &445 545 22458 2246 98 365
Yellow Time (=) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Fed Time (5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
LeadfLag Lzad Lead Lag
Lead-Lag Optimize™ es Wes  Wes
Wehicle Extension (=) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Sap (5) 20 3.0 20 2.0 2.0 2.0 2.0
Time Before Reduce (51 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rezall Maode Coord Coaord Coord  Max  hax Mone Mone
Wralk Time (=) 7.0 7.0 T.0 5.0 5.0 6.0
Flash Dont wialk (=) 210 Z10 210 120 120 18.0
Fedestrian Call= (#rhn 0 u] 1] u] 1] n]
Intersection Summany
Cycle Length: 100
Actuated Cyele Length: 100
Offset: 265 (27%), Referenced to phase 2:EBTL, Start of *rellow
Matural Cycle: 100
Cantral Type: Actuated-Coordinated
Splits and Phases:  2: Tth & Chambers
=t 7 l ad
[E5= [ 4=
1 af H" o7
2% ILY]
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

HCM Signalized Intersection Capacity Analysis FUTUIRE (2024) Context Sensitive

2. 7th & Chambers 42042005
Aoy T AN NS

hovement EEL EBT EBE ‘WwWBL 'WBT WBRE HMBL HWBT HBR SBL 5BT S5SBRE

Lane Configurations 11 14 " ki 1+

Ideal Flow (vphpl) 1900 4900 4900 1900 4900 4900 4900 4900 4900 4900 4900 4900

Total Lost time (=) 4.0 4.0 4.0 4.0 4.0

Lanme Util. Factor 0.26 095 41.00 0897 085

Frpb, ped/bikes 1.00 100 052 400 4.00

Flpk, ped/bikes 1.00 100 4.00 400 4.00

Fri 1.00 1.00 0825 100 1.00

FlIt Frotected 1.00 100 400 085 4.00

Satd. Flow (prot) G177 343 1472 34933 23471

FIt Parmitted 1.00 100 400 045 4.00

Satd. Flow iparm) G177 343 1452 535 3471

WValume (wvphl 179 2590 25 0 0 1] o FoE 213 421 G667 ]

Feak-hour factor, FHF 082 052 082 082 0592 082 0892 082 082 082 082 0892

Adj. Flow fwphl 1895 2815 oz 0 0 1] o FFo 232 458 725 ]

Lane Group Flow fuphd o 3102 0 0 0 ] o Fro 232 458 F25 ]

Canfl. Peds. (#h 2 3 3 2 1 ] ] 1

Confl. Bikes (#/hn G g ]

Heawy Wehiclas (%) %% 5% %% 2% 2% 2% 2% 5% 7 %% 2% % 2%

Turn Type Ferm Ferm pm+pt

Frotected Phases 2 = I 4

Fermitted Phaszes z g g

Actuated Green, & (5 545 2245 225 365 3645

Effective Green, gis) 55.0 230 220 3IF0 370

Actuated gfC Ratia 055 023 023 03F 037

Clearance Time (5] 4.5 4.5 3.5 4.5 3.5

Wehicle Extension (5) 2.0 2.0 2.0 2.0 2.0

Lane rp Cap fwphl =397 69 238 428 1284

wiz Ratio Prot o232 08 021

wiz Fatio Parm .50 016 025

wic R atio 0.84 100 06568 084 056

Uniform Celay, d1 203 F|s 352 283 251

Frogression Factar 0.5 o080 022 400 4.00

Incremental Delay, d2 245 21.2 a2 256 0.z

Delay (=) 124 G589 407 64489 2549

Lewvel of Service B E Cr E C

Approach Delay (=] 12.9 0.0 G501 0.7

Appraach LOS B A E L

Intersection Summany

HCM Awerage Control Delay 281 HCh Lewel of Sernvice C

HCM “Yalume to Capacity ratio 0.90

Actuated Cycle Length (=) 100.0 Sum of lost time (=) 2.0

Intersection Capacity Utilization a1.3% ICU Level of Senvice E

¢ Critical Lane Group
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

Timings FUTURE (2024) Context Sensitive
2. 7th & Chambers A2002005
- t > |

Lane Zroup EBT HBT HBR SHL SHBT
Lane Configurations 1M +4 o b +
Valume (wvph) 2590  Fog 213 421 BT
Turmn Type Ferm pm+pt
Frotected Fhases 2 =] ¥ 4
Fermitted Phases= =] 4
Detector Phazes 2 =S =S ¥ B
Minimum Initial (=) 10.0 2.0 2.0 5.0 2.0
Minimum Split (=) f9.0 Z60 250 140 400
Total Spliti=) 590 2F¥0 270 140 40
Total Split (%) S0% 2F% 2T%  194% 4%
Maximum Green (=) 5445 2245 225 945 265
ellow Time (=) 4.0 4.0 4.0 4.0 4.0
All-Red Time (=) 0.5 0.5 0.5 0.5 0.5
LeadflLag Lead Lead Lag
Lead-Lag Optimize™ es Yes  es
Wehicle Extension (5] =.0 2.0 2.0 2.0 2.0
Minimum Gap (=) 2.0 2.0 2.0 2.0 2.0

Time Before Reduce () 0.0 o.a o.a 0.0 0.0
Time To Reduce (=) n.0 n.0 n.0 0.0 0.0

Recall Mode Coord  Max  Max Hone MNone
Wialk Time (=) F.0 G.0 G.0 5.0
Flash Dant Wiralk (=) 210 120 120 12.0
Fedestrian Calls (#/hn 0 0 0 0

Intersection Summany

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 26.5 (27 %), Referenced to phase 2:EBTL, Start of “ellow
Matural Cycle: 100

Control Type: Actuated-Coordinated

Splits and Phases:  2: 7th & Chambers

= 57 l od
[55= | = |
T ad ""' 1)
s [ 4= |
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

HCW Signalized Intersection Capacity Analysis FUTURE (2024% Policy

12:11th & Chambers 2042005
S T 20 N - S T 4

bl ove ment EBEL EBT EBR WHBL WBT WBR HBL HBT HBER $SBL £SBT 5SBR

Lane Configurations L s if L + t

Ideal Flovutwphpl) 1900 48900 4900 4900 4900 4900 4900 4900 4200 1900 1900 1900

Total Lost time (=) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 =059 4.00 4.00 1.00 1.00

Frpb, ped/bikes 100 400 o097 100 100 o.99

Flpb, pad/bikes 0893 400 400 400 100 1.00

Frt 100 400 o085 400 100 oarF

FlIt Protectad 025 4100 4100 085 400 1.00

Satd. Flow (prot) 1782 3855 1542 4205 1253 1829

FlIt Fermitted 095 4100 400 002 100 1.00

Satd. Flow (perm) 1788 38956 1542 177 1853 1829

Walume fwph) 1] 1] o 241 1472 209 183 563 1] o 525 143

Peak-hourfactor, PHF 082 0892 0892 0892 092 092 092 0892 0892 082 082 082

Adj. Flow twphl ] ] o 262 1280 227 198 517 ] o G635 155

Lane Group Flove (uph) ] a o 262 1280 227 198 G417 ] o 7ad 1]

Confl. Pads. (#@fhn ] ] 5 5 7 4 4 7

Confl. Bikes (@A T 5] 2 B

Heawy Wehicles (%) 2% 2% 2% 0% 2% 2% 0% 2% 2% 2% 0% 3%

Turn Type Ferm Ferm pm+pt

Frotected Fhases & 3 = 4

Fermitted Fhazes g g =

Actuated Green, & (=) aFF OIFT OZFTTF 533 533 385

Effective Green, g (=) 382 382 382 538 538 29.0

Autuated gfC Ratio 032 038 038 054 0549 029

Clearance Time (=) 4.5 4.5 4.5 4.5 4.5 4.5

Wehicle Extenszion (2] 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (wph) Gg2 1473 5890 Z¥1 1002 713

wiz Ratio Prot o033 0.0z 033 .43

wiz Fatio Pearm 015 045 032

wic Ratio 038 08587 039 073 052 1.14

Unifarm Crelay, d1 224 286 ZZ24 447 160 20.5

Frogression Factar 1.00 400 400 074 122 020

Incremental Delay, d2 1.6 F.2 149 F.3 0.2 57.0

Delay (=) 240 358 24323 402 212 G52

Lewel of Service C [ C [ C E

Appraach Delay (=) 0.0 326 258 GE .2

Appraach LOS A [ C E

Intersection Summany

HCM Awverage Contral Delay 2.9 HCM Lewvel of Service [

HCM Wolume to Capacity ratio 0.95

Actuated Cycle Length (=) 100.0 Sum of last time (=) 12.0

Intersection Capacity Utilization 28.8% ICW Lewvel of Sernvice [

¢ Critical Lane Group
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

Timings FUTURE (2024) Policy
12: 11th & Chambers 4/20/2005
ceA st

Lane Group WBL WBT ‘WBE MBL MBT SHT
Lane Configurations L & ir L ¥ y -
Walume (wph) 244 14178 2089 183 558 585
Tum Type Ferm Ferm pm+pt

Frotected Phases 5] e g <
FPermitted Phazes g G =

Detectar Phases a] a] G 3 =] )
Minimum Initial (5 100 100 100 4.0 2.0 2.0
Minimum Split (s) 205 205 205 4120 205 Z0.5
Total Spliti=) G20 420 420 4150 580 430
Total Split (%) 2% 42% 42% 15%  58%  J3%
b a=imum Green (=) 3Fa 3F4AH 3TS 105 5345 385
eallow Time () 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (5) 0.5 0.5 0.5 0.5 0.5 0.5
LeadflLag Lead Lag
Lead-Lag Optimize™ ‘res T'es
Wehicle Extenszion (5) 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Zap (5 2.0 2.0 2.0 2.0 2.0 2.0

Time Before Reduce (51 0.0 0.0 0.0 o.a 0.0 0.0
Time To Reduce (=) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode Coord Coord Coord None Mone MNone
ialk Time (=) 5.0 5.0 5.0 5.0 5.0
Flash Cront uifalk (51 110 410 14.0 11.0 11.0
Fedestrian Calls (#'hn u] n] 0 1] u]

Intersection Summany

Coycle Length: 100

Actuated Cyele Length: 100

Offzet: 0.5 (51%), Referenced to phase 2: and 6:MBTL, Start of ellow
Matural Cyele: 90

Caontral Type: Actuated-Coordinated

Splits and Phases:  12: 11th & Chambers

‘HI. ol l od

e [ i3z |
% Tiﬂ
47 = | FH & |
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5
City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

HCM Signalized Intersection Capacity Analysis FUTURE (2024) Context Sensitive

12:11th & Chambers 42152005
S T TR 20 N B S Y S 4

ol ove ment EBL EBT EBE 'WwBL 'WBT WBR MWBL HMBT HMNBR SBHL SBT 5SBR

Lane Configurations LI} ir + 1

Ideal Flow (wphpl) 18900 4900 4200 1900 1900 1900 4900 4900 4900 4200 4900 4800

Total Lost time () 4.0 4.0 4.0 4.0 4.0

Lane LHil. Factor 1.00 =069 1.00 1.00 095

Frpb, ped/bikes 1.00 4.00 098 1.00 0.99

Flpb, pedfbikes 089 1.00 1.00 1.00 1.00

Frt 1.00 4.00 085 1.00 oar

FIt Protected 085 1.00 1.00 1.00 1.00

Satd. Flow (prot) 17828 3856 1544 1863 24645

FIt Fermitted 085 1.00 1.00 1.00 1.00

Satd. Flow (parm) 1788 3856 1544 1863 24645

Wolume (wph) 0 ] o 244 14178 204 o 705 0 o 535 143

Feak-hour factor, FHF 082 0582 082 08Z 0892 0582 082 0892 092 0892 082 0492

Adj. Flow fuwphl 0 ] o 262 41280 227 o 7E6 0 0 G636 1585

Lane @roup Flow fuphd ] 1] o 282 1280 2ZT o TE6 ] o Fa1 1]

Confl. Peds. (#hn 5 5 5 ] 7 4 4 7

Confl. Bikes (#hn0 7 g g 4

Heawy Wehiclas (%) 2% 2% 2% 0% 2% 2% 0% 2% 2% 2% 0% 2%

Tum Type Ferm Ferm

Frotected Phases 5] E= 4

Fermitted Phaszes g x]

Actuated Green, = (5 5.0 450 46.0 5.0 5.0

Effective Grean, g 5] 5.5 455 465 5.5 355

Actuated gfC Ratia 045 0495 0495 0.46 0.46

Clearance Time (51 4.5 4.5 4.5 4.5 4.5

Wehicle Extension (5) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap twphl 831 1793 T8 843 1577

wi= Ratio Prot o33 o< 0.23

wis Ratio Perm 0.15 0.15

wic R atio 03z 071 032 0.a0 0.50

Uniform Delay, d1 162 214 168 252 19.2

Frogression Factar 1.00 1.00 1.00 1.05 0.34

Incremental Delay, d2 1.0 2458 1.2 a9 0.2

Delay (=) 178 238 174 36.2 5.7

Level of Senvice B C B L A

Appraach Delay (=] 0.0 222 36.2 5.7

Approach LOS A C L A

Intersection Summany

HCh Awerage Control Delay 21.8 HCM Lewel of Senvice C

HCM YWalume to Capacity ratio 0.21

Actuated Cycle Length (=) 100.0 Sum of lost time (=) 2.0

Intersection Capacity Utilization F1.7% ICU Lewvel of Senvice C

¢ Critical Lane Group
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Chambers Node Reconsidered — Operational and Pedestrian Safety Analysis DRAFT5

City of Eugene, Oregon

FUTURE (2024) POLICY and CONTEXT SENSITIVE Scenarios
PM-Peak Hour — Signal Timing Plans

Tirmings FUTURE {2024) Context Sensitive
12:11th & Chambers 21,2005
v ANt
Lane Group WL WyBT WBR MWBT SBT
Lane Configurations LG [ 4 1
Walume fwphl 294 11¥g8 209 FO5 585
Turmn Type Ferm Ferm
Frotected Phases a] g !
Permitted Phazes =] =]
Letector Phases g a] g g !
Minimum Initial () 10.0 100 400 2.0 2.0
Minimum Split (s) 20458 2058 205 205 205
Total Split(s) 420 420 420 S50 530
Total Split (%) A2 A2 2% S8% S52%
bl aximum Green (5) 375 375 3F¥4LH 535 6345
rellow Time (=) .0 4.0 .0 4.0 .0
All-Red Time (=) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize™
Wehicle Extension (=] 2.0 2.0 2.0 2.0 2.0
Minimum Gap (=) 2.0 2.0 2.0 2.0 2.0
Time Before Reduce (51 0.0 0.0 0.0 0.0 0.0
Time To Reduce (=) 0.0 0.0 0.0 0.0 0.0
Recall Maode Coord Coord Coord Mone Mone
Malk Time (5 5.0 5.0 5.0 5.0 5.0
Flash Dant iralk (=) 110 110 410 410 A41.0
Fedestrian Callz (#/hr) 0 ] 0 0 0
Intersection Summary
Cycle Length: 100
Aectuated Cycle Length: 400
Offzet; 505 (51%), Referenced to phase 2; and GWBTL, Start of “ellow
Matural Cyele: S5
Control Type: Actuated-Coordinated
Splits and Phases:  12: 11th & Chambers
} o
B s |
L aki T o]
422 | l=As |
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