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Supplemental Analysis of Alternative Intersection Operations
City of Mukilteo, WA

Introduction

The Harbour Pointe Blvd SW widening project begins at the intersection of SR 525 and
terminates 1,584 feet west on Harbour Pointe Blvd SW. Safety improvements to mitigate
collisions along this section of Harbour Pointe Blvd SW are the main purpose for this
project. Proposed changes will also increase operational efficiency, improve the Level of
Service (LOS) and create a continuous pedestrian and bike facility on the south side of
Harbour Pointe Blvd SW connecting to existing pedestrian, bike and transit facilities on
SR 525.

Another goal of this project is reducing the eastbound vehicle queuing approaching SR
525. Currently, eastbound vehicles can queue towards the west up to and through the
intersection at Cyrus Way, both in the PM peak hour and midday.

This traffic analysis looks at four alternative configurations for improving intersection
operations at Harbour Point Blvd SW and SR 525. All these option require elimination of
the southerly crosswalk.

e Option A modifies the signal operation to provide a protected dual right turn phase
for eastbound vehicles.

e Option B is a split phase operation where all the eastbound vehicles movements are
occurring in the same phase, and westbound movements all occur in another
separate phase. This includes a dual right turn movement for eastbound vehicles.

e Option C is similar to Option B, and adds a dual left turn movement along with the
dual right turn movement for eastbound vehicles.

e Option D restricts the northbound to southbound U-turns at the intersection and
adds a dual left turn movement along with the dual right turn movement for
eastbound vehicles.

Figure 1 shows a vicinity map for the study area.

This traffic analysis developed information to examine the performance measurements for
level of service, vehicle delays and queue length for each of these options. Traffic
operations for the data collection year (2015) was analyzed.
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Figure 1 - Vicinity Map
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Existing Roadway Conditions

Harbour Pointe Blvd SW is a four-lane urban collector in the City of Mukilteo with five
lanes at the intersection approach to SR 525 and a two-way left-turn lane part of the way
between Cyrus Way and Harbour Reach Dr. SR 525, also known as the Mukilteo
Speedway, is a state route with two through lanes in the northbound and southbound
directions. There is also a northbound dual left turn, and southbound single left turn lane,
and bike lanes on both sides. Harbour Pointe Blvd SW carries 16,900 vehicles
east/westbound daily and the posted speed limit is 35 mph. SR 525 carries 58,000 vehicles
north/southbound daily and the posted speed is 40 mph.

Traffic Signal Operations and Maintenance

Per RCW 47.24.020(13), the state is responsible for operating and maintaining all traffic
control devices on state routes in cities and towns with population less than 25,000. The
City of Mukilteo has a population of nearly 21,000. Therefore, all the traffic signals on SR
525 are owned and operated by the Washington State Department of Transportation
(WSDOT).
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The traffic signal at Harbour Pointe Blvd SW and SR 525 is part of a coordinated system
along SR 525 from Lincoln Way to Paine Field Blvd. This signal is not currently
coordinated with the traffic signal at Cyrus Way, nor are there any communications links
between these two signals at this time. Any proposed changes to the operation of this signal
or changes to the hardware and communications require WSDOT approval in order to be
implemented.

Data Collection

Traffic counts used for the traffic analysis were collected in 2014 and 2015. The AM,
midday, and PM peak hour turning movements at the intersection of Harbour Pointe Blvd
SW and SR 525 are summarized in Table.1. This analysis used the PM peak hour data to
compare the performance of each option.

Table 1: Peak Hour Intersection Turning Movements at Harbour Pointe Blvd SW and SR 825

Approach
§§ "3‘5 % Eastbound Northbound Westbound Southbound
o o X Rt | U- Lt Rt | Lt Rt | U- Lt Rt
turn Ui turn | turn | turn g turn | turn g turn | turn | turn Ly tum
2015

AM | 0.96 | 55 | 95 17 380 25 508 960 62 51 29 6 3 32 906 64

MD | 093 | 62 | 83 40 320 49 361 837 57 68 39 27 5 41 1053 | 53

PM | 096 | 54 | 180 65 479 62 545 | 1270 | 42 86 37 28 2 19 1306 | 25

Description of Alternative Intersection Operations

For a traffic signal controlled intersection, there are numerous configurations and
operations that can be modeled. Keeping in consideration that one of the project objectives
is to reduce the length of the eastbound vehicle queuing, four different intersection
configurations were developed that utilize an eastbound dual right turn. Another objective
considered is trying to maintain traffic signal coordination on the SR 525 corridor. To meet
this, the alternatives continued to operate within the existing 160 second cycle length for
the traffic signal.

Other considerations include crosswalk removal. The protected eastbound right turns and
westbound left-turns conflict with pedestrians crossing on the southerly crosswalk in all
options analyzed. Pedestrian access across SR 525 would be handled in the northerly
crosswalk.

This report compared these four alternative configurations to base conditions. Other
variations of these alternative configurations can be run as needed. Performance
measurement considered include Level of Service (LOS), delay, and vehicle queuing. The
following is a list highlighting some of the configuration details related to each of the
alternatives modeled.
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Base Model.

This model uses the current lane configuration and signal timing setting from the Synchro
model obtained from WSDOT. The model was updated with the 2015 traffic count data.
The base lane configuration includes:

e A single eastbound right turn lane

e Crosswalks on all intersection approaches

e FEast and west left turns are permissive, not protected, and can run simultaneously.
e North and south left-turns are protected, not permissive, and include U-Turns.

e Northbound is a dual left turn onto Harbour Pointe Blvd SW.

e Right turns on red (ROTR) are allowed on all approaches.

Base Model Coordinated.

This model uses the base model in coordination with the traffic signal at Cyrus Way. The
Cyrus Way traffic signal is modeled using an 80 second cycle.

Option A.

This alternative incorporates an eastbound dual right turn by modifying the through lane to
a thru/right turn operation. The configuration includes:

e A dual eastbound right turn lane configuration.

e Crosswalk removed on southerly intersection approach.

e Eastbound right turns on red (RTOR) are restricted. RTOR on other approaches are
permitted.

e East and west left turns are protected, not permissive, and can run simultaneously.

e North and south left-turns are protected, not permissive, and include U-Turns.

e Northbound is a dual left turn onto Harbour Pointe Blvd SW.

Option B.

This alternative incorporates an eastbound dual right turn operation by splitting the
eastbound and westbound phases. The configuration includes:

e A dual eastbound right turn lane configuration.

e Crosswalk removed on southerly intersection approach.

e Eastbound right turns on red (RTOR) are restricted. RTOR on other approaches are
permitted.

e East and west left turns are protected, not permissive, and can run simultaneously.

e North and south left-turns are protected, not permissive, and include U-Turns.

e Northbound is a dual left turn onto Harbour Pointe Blvd SW.
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Option C.

This alternative incorporates an eastbound dual right turn operation by splitting the
castbound and westbound phases. The configuration includes:

e A dual eastbound right turn lane configuration.

e A dual eastbound left turn lane configuration. The through lane was modified to
allow left/thru/right movements

e Crosswalk removed on southerly intersection approach.

e Eastbound right turns on red (RTOR) are restricted. RTOR on other approaches are
permitted.

e East and west left turns are protected, not permissive, and can run simultaneously.

e North and south left-turns are protected, not permissive, and include U-Turns,

e Northbound is a dual left turn onto Harbour Pointe Blvd SW.

Option D.

This alternative incorporates an eastbound dual right turn by modifying the through lane to
a thru/right turn operation and restricting north to south U-Turns. The configuration
includes:

e A dual eastbound right turn lane configuration.

e A right turn overlap is added during the northbound left-turn phase.

e Crosswalk removed on southerly intersection approach.

e Right turns on red (ROTR) are allowed on all approaches.

e East and west left turns are protected, not permissive, and can run simultaneously.
e North and south left-turns are protected, not permissive.

e Northbound is a dual left turn onto Harbour Pointe Blvd SW.

e North to south U-Turns are restricted.

Assumptions

The following is a list of some of the parameters and assumptions used for the analysis that
are common in the base and alternative models:

e Cycle Length — Used the existing 160 second cycle for all options.

o Ped Flashing Don’t Walk — Computed using 3.5 ft/sec walking speed
e Peak Hour Factor —0.96

e Percentage of Heavy Vehicles — 5%

e Analysis year — 2015

e Yellow and All-Red — used existing values.

e Ped Initial Walk — 6 seconds

M
Supplemental Intersection Analysis LOCHNER
City of Mukilteo, WA Page 5



Analysis

Synchro software version 9.1 was used to perform the analysis of the traffic signal
operations for each option. This software was used to develop a model of Harbour Pointe
Blvd SW from Cyrus Way to SR 525, and includes existing lane configurations and traffic

signal timings. The Synchro model calculated the |
delay and LOS for each approach. Detailed outputs Intersection LOS and Delay
from the model runs for the SR 525 intersection 1 Signalized Unsignalized
are located in Appendix A. The delay and LOS | LOs D\%ﬁcﬁ’:r D\?L?;cﬁ’:r
values are summarized in Table 2. ' (seciveh) (sec/veh)
Level of Service — This analysis used Highway A GSiS 10
Capacity Manual (HCM) 2000 edition because the B El0Rzg i
2010 edition methodology does not have the g :222 :;22:
ability to evaluate U-Turn movements. Both the e R 23550
2000 edition and the 2010 edition use the same E -80 -
intersection LOS and Delay measures. _ ,

Source: 2010 Highway Capacity Manual

Table 2: Synchro Values for Vehicle Delay (seconds) and Level of Service, by Approach

Option Appraach I Overalll
EB NB WB SB ntersection
Base 558-E 388-D 416-D 455-D 440-D
Base-Coord 55.8-E 38.8-D 416-D 455-D 440-D
Opt A 771-E 452-D 97.2-F 66.8-E 59.7-E
Opt B 107.3-F 493-D 710-E 102.2-F 775-E
OptC 106.8 - F 53.0-D 714 -E 102.2-F 79.1-E
OptD 48.7-D 423-D 70.7-E 60.3-E 50.2-D

Synchro software uses HCM formulas to calculate vehicle queuing. This software can be
Jimited when calculating the queuing distance of the approaches which have movements
that exceed storage capacity or may be impacted by vehicle queues from an adjacent
intersection. In order to better understand the length of queuing on Harbour Pointe Blvd
SW, SimTraffic microsimulation software was used. SimTraffic simulates the operation of
the roadway network in the model.

For this report, each alternative model was run five times, and the results for the
intersection movement were averaged over the five runs. The queuing results are shown in
Table 3. Detailed model outputs are located in Appendix B.
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Table 3: SimTraffic Values for Vehicle 95t Percentile Queuing (feet), by Movement

Movement Direction

Option EBL | EBT | EBR | WBL | WBT | WBR | NBUL | NBL | NBT | NBTR SBL | SBT | SBTR

Base | 270 | 306 | 790 | 117 | 120 | 39 | 395 | 421 | 348 | 366 | 150 763 | 756

Base-

Coord 221 | 153 | 389 | 123 | 111 | 51 | 407 | 451 | 355 | 380 | 115 | 707 643

OptA | 269 | 330 | 310 | 142 | 182 | &7 426 | 480 | 415 | 438 | 80 | 809 | 743

OptB | 335 | 496 | 458 | 132 | 126 | 56 431 | 489 | 408 | 443 | 88 | 951 | 934

OptC | 381 | 557 | 516 | 119 | 126 | 42 542 | 602 | 481 | 436 | 124 | 905 | 908

OptD | 239 | 236 | 230 | 135 | 136 | 64 445 | 494 | 410 | 441 | 111 | 887 | 859

Comparison of Modeling Results

Option A Review

Table 2 shows the overall intersection LOS 59.7 seconds, which is LOS E. Even with the
dual right turn, Syncho analysis shows the delay for eastbound vehicles is 77.1 (LOS E),
which is approximately 22 seconds longer than the base condition. This is, in part, because
eastbound right turns on red need to be prohibited to avoid conflicts with northbound to
southbound U-turns and westbound left turns.

Simtraffic is a microsimulation tool models the effects of nearby intersections on the
vehicle queues better than Synchro, which uses HCM formulas. Table 3 shows the
SimTraffic analysis for eastbound right turn queues is 310 feet as opposed to 790 feet in
the base condition, and 389 feet with coordination. This indicates that the dual right turn
can reduce the overall eastbound queuing.

The northbound 95 percentile queues increase an average of 69 feet in the PM peak hour
and the southbound queues about 17 feet. While slightly higher than existing, these queues
indicate SR 525 can still operate at an acceptable LOS.

Option B Review

Table 2 shows the overall intersection LOS 77.5 seconds, which is LOS E. The Syncho
analysis shows the delay for eastbound vehicles is 107.3 (LOS F), which is approximately
52 seconds longer than the base condition. This is, in part, because eastbound right turns
on red need to be prohibited to avoid conflicts with northbound to southbound U-turns.

Table 3 shows the SimTraffic analysis for eastbound right turn queues is 458 feet as
opposed to 790 feet in the base condition, and 389 feet with coordination. This indicates
that the dual right turn for a split-phase operation may reduce the overall eastbound
queuing, depending on signal coordination and optimization. ‘

The northbound 95 percentile queues increase an average of 68 feet in the PM peak hour
and the southbound queues increase about 183 feet. The southbound queues fall into LOS
F category.
—___—_—______A#——_ﬂ_————————_'
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Option C Review

Table 2 shows the overall intersection LOS 79.1 seconds, which is LOS E. The Syncho
analysis shows the delay for eastbound vehicles is 106.8 (LOS F), which is approximately
51 seconds longer than the base condition. This is, in part, because eastbound right turns
on red need to be prohibited to avoid conflicts with northbound to southbound U-turns.

Table 3 shows the SimTraffic analysis for eastbound right turn queues is 516 feet as
opposed to 790 feet in the base condition, and 389 feet with coordination. This indicates
that the dual right turn for a split-phase operation may reduce the overall eastbound
queuing, depending on signal coordination and optimization.

The northbound 95 percentile queues increase an average of 101 feet in the PM peak hour
and the southbound queues increase about 147 feet. The southbound queues fall into LOS
F category.

Option D Review

Table 2 shows the overall intersection LOS 50.2 seconds, which is LOS D. The Syncho
analysis shows the delay for eastbound vehicles is 48.7 (LOS D), which is approximately
7 seconds shorter than the base condition. This is, in part, because eastbound right turns
on red can be allowed, and can also overlap with northbound to westbound left-turns.

Table 3 shows the SimTraffic analysis for eastbound right turn queues is 230 feet as
opposed to 790 feet in the base condition, and 389 feet with coordination. This indicates
that the dual right turn can reduce the overall eastbound queuing.

The northbound 95 percentile queues increase an average of 68 feet in the PM peak hour
and the southbound queues increase about 198 feet. While slightly higher than existing,
these queues indicate SR 525 can still operate at an acceptable LOS.

Summary of Analysis Findings

Option D showed the best intersection performance while reducing the eastbound 95
percentile vehicle queues for eastbound vehicles. Southbound vehicle queues increased
about 15%. Restricting the north to south U-turns will require northbound drivers to find a
more indirect route to access westside businesses. Drivers exiting driveways and roadways
on the east side will need to take a longer route to head southbound.

Option A showed the best overall performance when allowing northbound to southbound
U-turns. While the dual right turn has shorter queues, the overall intersection delay
increases about 16 seconds to LOS E. There are minor increases to the 95™ percentile
queues for northbound and southbound

—_——____ﬁ-——-——
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Appendix A
Synchro Reports
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Appendix B
SimTraffic Reports
Five-Run Averages
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Supplemental Intersection Analysis LOCHNER
City of Mukilteo, WA
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