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Executive Summary

The State Route (SR) 512 Corridor Study identified strategies to address multimodal connectivity and
operational performance gaps along and across the corridor. As shown in Figure ES- 1, SR 512
provides access across southern Pierce County from Lakewood to Puyallup. Through connections to
SR 410, SR 167, and 1-405, SR 512 is also a key element of an important regional alternate to I-5. It
also serves as the primary connection for freight movement between I-5, the Port of Tacoma, and
industrial and warehouse areas throughout central and south Pierce County.

Nearly all segments of the SR 512 corridor currently experience travel delays for several hours during
both the morning and afternoon peak travel periods. Several of the interchanges and intersections that
provide access to SR 512 regularly fail to meet WSDOT performance criteria for multiple hours of the
day. The corridor also suffers from a general lack of transit service coverage and substantial
discontinuities in active transportation infrastructure, especially serving people who want to cross SR
512. These performance gaps impact the economic vitality, safety performance, and resiliency of the
highway itself and adjacent and connecting roadways. Multimodal travel forecasts for the corridor show
increased demand for movement of people and freight, and future changes in travel patterns.

Figure ES-1. Study Corridor

Study Approach

WSDOT engages the community and local stakeholders at the earliest stages of need identification and
strategy definition to be sure their input is included throughout the project development process. The
SR 512 Corridor Study included three engagement elements:

Study Advisory Group — Leadership and staff from local jurisdictions and transportation agencies,
non-governmental organizations, and tribes were invited to help guide the study. The group met five
times during the study process to provide input on the study goals, evaluation criteria, and potential
strategies.

Strategic Interviews — The project team conducted interviews with key leaders and constituents to
gather information about how they use the corridor, specific observations and concerns, and desired
study outcomes.

Executive Summary ES-1
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Virtual Public Open House — This online open house gave the public the opportunity to learn about
the study and provide input via a survey.

Transportation Performance Gaps and Strategy Development. The study team developed Initial
strategies from three sources that yielded valuable information regarding performance gaps in the study
area: review of existing plans, input from the outreach and engagement process, and the travel demand
forecasting conducted for this study.

Evaluation Process. Criteria were developed to evaluate strategies and were reviewed with the Study
Advisory Group. These criteria included:

e Multimodal mobility and connectivity e Freight/goods movement

e Safety performance e Environment

e Equity e Reliability

e Economic vitality e Practical solutions/state of good repair
e Resiliency e Implementation and partnerships

Each strategy was evaluated for each criterion to the degree it could provide an improvement over
Baseline conditions, meaning if none of these strategies were implemented over projected future
conditions. This led to some strategies being divided or combined. Strategies were then assigned an
implementation timeframe using the intent of the WSDOT Practical Solutions paradigm: the right
solution in the right place at the right time.

Key Findings

This evaluation process yielded 42 recommended strategies to address transportation performance
gaps, both corridor-wide and location-specific, that will lead to the realization of a strong vision for
integrated, sustainable, and equitable mobility in the SR 512 corridor. Summarized below, these
strategies are shown in Figure ES- 2, Figure ES- 3, Table ES-1 through Table ES-5, and Table ES- 7
through Table ES- 10. Planned and programmed projects for the study region can be found in Table
ES-6.

Corridor-Wide Strategies. Of the recommended strategies, nine are applicable throughout the corridor
including Transportation System Management and Operations, Active Transportation and Crossings,
Managed Lanes, and Transit. Most are identified as feasible for near-term implementation.

Location-Specific Strategies. Thirty-three of forty-two strategies are location-specific and span all five
strategy types. Most of these fall within the Active Transportation and Crossings and Strategic
Bottlenecks categories. These location-specific strategies trend toward mid- and long-term
implementation.

Next Steps

The strategies identified here are recommended for consideration by WSDOT and other agencies going
forward. The most important next step is to refine and reconcile them with local and regional plans and
incorporate them as those plans are updated. Once these strategies are included in such planning
documents, funding assistance can be sought and additional project definition, refinement, permitting,
and design activities can begin. Some strategies identified here could be combined with others or
broken down into smaller parts to assist in these pre-implementation activities.

Executive Summary ES-2
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Figure ES-2. Recommended Strategies: Western Corridor

Executive Summary ES-3
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Table ES-1. Corridor-Wide Strategies

|D) Corridor-Wide Strategies Implementation Term
Corridor-wide fiber optic connectivity: improve freeway management &
C-1 e f ] Near
driver information
C-2 | Metering of selected on-ramps Near
C-3 | Ramp merge/diverge upgrades: lengthen to modern standards Near
C-4 | Median access/turnaround(s): enforcement & incident response Near
C-5 | SR 512 Peak Use Shoulder Lane Mid
C-6 | Sidewalk improvements at existing SR 512 crossings Near
C-7 | Managed Lane (HOV/ETL) in each direction on SR 512 Mid
C-8 | SR 512 Bus on Shoulder program, if route(s) moved to SR 512 Mid
C-9 | Transit access improvements for north-south bus routes Near
Table ES-2. Location-Specific Strategies
Focus : o . :
Area |D) Location-Specific Strategies Implementation Term
A L-10 | BRT: Downtown Tacoma to Lakewood TC via S Tacoma Way Mid
B L-11 | Managed Lane direct connection to future 1-5 HOV lanes Long
© L-12 | 116th /Steele - Spanaway Loop to Sales: curb, gutter, sidewalk Near
© L-13 | Interchange at Steele Street: Widen overpass & modify ramps Long
SR 7, SR 512 to 96th St minor intersection
D L-14 o S Near
channelization/widening
D L-15 Irr;triz)cshange at SR 7/Pacific Ave S: Widen overpass & modify Mid
D L-42 | Extend Parkland Community Trail under SR 512 Near
E L-16 | Auxiliary lanes from SR 7 to Portland Avenue E (both directions) Mid

Table ES-3. Location-Specific Strategies, continued

Location-Specific Strategies, continued Implementation Term
F L-17 | Portland Ave E - SR 512 to 72nd: curb, gutter, sidewalk Near
Portland Ave E - 112th St E to SR 512: sidewalks, turn lanes, .
F L-18 . Mid
capacity
G L-19 Irr;triz)cshange at Portland Avenue S: Widen overpass & modify Long
H L-20 | New crossing of SR 512 at 46th Ave E Long
Service connection: mid-corridor direct access to/from Managed
H L-21 Lane Long
H L-22 | Interchange at Canyon Road E: Widen overpass & modify ramps Mid
H L-23 | New crossing of SR 512 at 59th Ave E Long
K L-26 | Pipeline Trail - 72nd to South Hill area Mid

Executive Summary ES-4
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Figure ES-3. Recommended Strategies: Eastern Corridor

Executive Summary ES-5
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Table ES-4. Corridor-Wide Strategies

|D) Corridor-Wide Strategies Implementation Term
Corridor-wide fiber optic connectivity: improve freeway management &
C-1 e f ] Near
driver information
C-2 | Metering of selected on-ramps Near
C-3 | Ramp merge/diverge upgrades: lengthen to modern standards Near
C-4 | Median access/turnaround(s): enforcement & incident response Near
C-5 | SR 512 Peak Use Shoulder Lane Mid
C-6 | Sidewalk improvements at existing SR 512 crossings Near
C-7 | Managed Lane (HOV/ETL) in each direction on SR 512 Mid
C-8 | SR 512 Bus on Shoulder program, if route(s) moved to SR 512 Mid
C-9 | Transit access improvements for north-south bus routes Near

Table ES-5. Location-Specific Strategies

Focus

Area |D) Location-Specific Strategies Implementation Term
| L-24 Woodland Ave E - SR 512 to 160th St E: center turn lane, active Mid
transportation upgrades, access management
J L-25 | New crossing of SR 512 at 20th St SW Long
K L-26 | Pipeline Trail - 72nd to South Hill area Mid
86th Ave E - SR 512 to 176th St E: turn lanes & active
L L-27 . S Near
transportation facilities
M L-28 | 94th Ave | - 39th Ave SW & north: bike lane Mid
M L-29 | Interchange at 94th Ave E: Widen overpass & modify ramps Long
N L-30 B_RT: Pierce Co_ur_1ty Airport to South Hill TC & downtown Puyallup Long
via SR 161/Meridian Ave
0] L-31 | BRT: Lakewood to South Hill Mall TC via 112th St E Long
P L-32 | Interchange at 31st Ave SW: Widen overpass & modify ramps Mid
P L-33 | New crossing of SR 512 at 23rd Ave SE Long
P L-34 | Auxiliary lanes from 31st to Meridian (both directions) Mid
P L-35 | Interchange at S Meridian: Widen overpass & modify ramps Long
Q L-36 | Auxiliary lanes from Meridian to Pioneer (Eastbound) Mid
R L-37 | E Pioneer - SR 512 interchange & to the west: bike lane Mid
R L-38 | Interchange at E Pioneer: Widen overpass & modify ramps Long
R L-39 | Puyallup 5th St SE corridor operations improvements Mid
S L-40 | Tacoma to Puyallup Regional Trail Mid
Managed Lane direct connection ramps from SR 167 to SR 512 .
T L-41 . Mid
across the Puyallup River

Executive Summary

ES-6




[] SR 512 Corridor Study

Table ES-6. Planned and Programmed Projects

Project Lead Project Lead Project Lead
SR 167 Gateway Extension to I-5 WSDOT ETL Direct Access Ramp to SR 167 ETL in Auburn WSDOT Canyon Road Extension Partnerships
I-5/SR 512 Interchange Replacement WSDOT ETL Direct Access Ramp to SR 167 ETL in Sumner WSDOT SR 7 Improvements WSDOT
@t‘é‘gtiﬁ:)yuhgg‘e on SR 512 from E Pioneer to S Meridian WSDOT | BRT/Enhanced Transit on SR 167 WSDOT | SR 161 Improvements WSDOT
i)gthbound Single ETL lane between Elingson and SR WSDOT Missing SR 18 Ramps + Auxiliary Lane Capacity WSDOT
ETL Direct Access Ramp to SR 167 ETL in Kent wspot | Complete Valley Ave interchange with SR 167 WSDOT

Extension

Table ES-7. Corridor-Wide Managed Lanes

Near-Term Strategies

Mid-Term Strategies

Long-Term Strategies

C-1. Corridor-wide fiber optic connectivity: improve

C-7. Managed Lane (HOV/ETL) in each direction on

to/from Managed Lane

freeway management & driver information WSDOT C-5. SR 512 Peak Use Shoulder Lane WSDOT SR 512 WSDOT

C-4. Median access/turnaround(s): enforcement & L-41. Managed Lane direct connection ramps from SR L-11. Managed Lane direct connection to future I-5

incident response WSDOT 167 to SR 512 WSDOT HOV lanes WSDOT
L-21. Service connection: mid-corridor direct access WSDOT

Table ES-8. TSMO & Strategic Bottlenecks

Near-Term Strategies

Mid-Term Strategies

Long-Term Strategies

improvements

C-2. Metering of selected on-ramps WSDOT L-15. Interchange at SR 7/Pacific Avenue S: Widen WSDOT L-13. Interchange at Steele Street: Widen overpass & WSDOT
overpass & modify ramps modify ramps
C-3. Ramp merge/diverge upgrades: lengthen to WSDOT L-22. Interchange at Canyon Road E: Widen overpass WSDOT L-19. Interchange at Portland Avenue S: Widen WSDOT
modern standards & modify ramps overpass & modify ramps
L-14. SR 7, SR 512 to 96th St minor intersection WSDOT L-32. Interchange at 31st Avenue SW: Widen overpass WSDOT L-29. Interchange at 94th Avenue E: Widen overpass & WSDOT
channelization/widening & modify ramps modify ramps
L-16. Auxiliary lanes from SR 7 to Portland Avenue E WSDOT L-35. Interchange at S Meridian: Widen overpass & WSDOT
(both directions) modify ramps
L-34. Auxiliary lanes from 31st Ave SW to Meridian WSDOT L-38. Interchange at E Pioneer: Widen overpass & WSDOT
(both directions) modify ramps
L-36. Auxiliary lane from S Meridian to E Pioneer WSDOT
(eastbound)
L-39. Puyallup 5th St SE corridor operations WSDOT

Table ES-9. Facilitate Transit

Near-Term Strategies

C-9. Transit access improvements for north-south bus
routes

Partnerships

Mid-Term Strategies

C-8. SR 512 Bus on Shoulder program, if route(s)
moved to SR 512

Partnerships

Long-Term Strategies

L-30. BRT: Pierce County Airport to South Hill TC &
downtown Puyallup via SR 161/Meridian Avenue

Partnerships

L-10. BRT: Downtown Tacoma to Lakewood TC via S
Tacoma Way

Partnerships

L-31. BRT: Lakewood to South Hill Mall TC via 112th
Street E

Partnerships

Executive Summary
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Table ES-10. Active Transportation

Near-Term Strategies

C-6. Sidewalk improvements at existing SR 512
crossings

Partnerships

Mid-Term Strategies

L-18. Portland Ave E - 112th St E to SR 512:
sidewalks, turn lanes, capacity

Partnerships

Long-Term Strategies

L-20. New crossing of SR 512 at 46th Ave E

Partnerships

L-12. 116th /Steele - Spanaway Loop to Sales: curb,
gutter, sidewalk

Partnerships

L-24. Woodland Ave E - SR 512 to 160th St E: center
turn lane, active transportation upgrades, access
management

Partnerships

L-23. New crossing of SR 512 at 59th Ave E

Partnerships

L-17. Portland Ave E - SR 512 to 72nd: curb, gutter,
sidewalk

Partnerships

L-26. Pipeline Trail - 72nd to South Hill area

Partnerships

L-25. New crossing of SR 512 at 20th St SW

Partnerships

L-27. 86th Ave E - SR 512 to 176th St E: turn lanes &
active transportation facilities

Partnerships

L-28. 94th Ave E - 39th Ave SW & north: bike lane

Partnerships

L-33. New crossing of SR 512 at 23rd Ave SE

Partnerships

L-42 Extend Parkland Community Trail under SR 512

Partnerships

L-37. E Pioneer - SR 512 interchange & to the west:
bike lane

Partnerships

L-40. Tacoma to Puyallup Regional Trail

Partnerships

Executive Summary
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Chapter 1 Introduction

State Route (SR) 512 is an important east-west link through Pierce County that connects the cities of
Lakewood and Puyallup. This highway provides a vital connection between Interstate 5 (I-5) and SR
167 for residents, businesses, and visitors. Travelers using SR 512 often experience congestion and
delays while commuting, transporting freight, or traveling locally for goods and services. This study
identified potential near-, mid-, and long-term alternatives to improve operations, safety, and mobility for
all users. Recommendations published in the study report will be used to pursue future funding for
highway design and construction improvements.

The study corridor traverses several cities and communities, and includes medical facilities,
businesses, schools, and social services. WSDOT consulted area stakeholders and communities to
understand their experiences on SR 512 and gather feedback on potential strategies.

1.1  Study Area

The SR 512 Corridor Study focuses on freeway operations between I-5 and SR 167 with specific
consideration of interchanges, ramp terminal intersections, and other intersections that could impact
SR 512 operations. Many of these other intersections are located along 104th Street E and 112th
Street E, which are adjacent parallel arterials north and south of SR 512, respectively. WSDOT
analyzed a total of 37 intersections in addition to the SR 512 freeway as part of the study. The study
area is shown in Figure 1-1.

Figure 1-1. Study Area Map

1.2 Need Statement

In 2021, the legislature passed Substitute Bill 1137, amending Revised Code of Washington (RCW)
47.04.280, to reprioritize the State’s six transportation system planning goals for making investments in
public transportation. The bill elevated the policy goal of “Preservation” to the top of the list directing the
State to, first and foremost, “maintain, preserve, and extend the life and utility of prior investments in
transportation systems and services, including the state ferry system.” Safety remains the second goal
among priorities, defined as “To provide for and improve the safety and security of transportation
customers and the transportation system.” This bill further emphasized in its legislative intent that
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preservation and safety are to be the main priorities among the State’s six transportation system
planning goals. These goals are the foundation of WSDOT system planning efforts.

Consistent with this direction, this SR 512 Corridor Study seeks first to
identify strategies to maintain and improve the performance of the
existing investments in SR 512 and its connecting and supporting
facilities in terms of safety, equity, and other important measures. The

WSDOT Transportation
System Planning Goals:

Preservation

study also examines needs over the longer term for the purpose of Safety
identifying additional strategies that close performance gaps. atek\;\(l’flrdsmp
obility

To help guide the definition of performance gaps, and the development of
improvement strategies, WSDOT developed the following statement in
coordination with the Study Advisory Group:

Economic Vitality
Environment

ocukrwhRE

“The corridor currently exhibits recurring travel delays that impact the safety performance and
resiliency of the SR 512 freeway and adjacent facilities. People who drive and those using active
transportation modes experience different transportation benefits and challenges. Forecasts show
increased demand for movement of people and freight as well as future changes in travel patterns.
SR 512 is also part of an important regional alternate to I-5.”

This statement of need led to the development of the following study goals:
e Hear a broad range of voices
e Meet the mobility needs of future users
o Improve safety, access, and travel times
e |dentify potential strategies for implementation in:
0 Nearterm
o Mid-term

0 Long-term

1.3  Study Process

The study team began by collecting a range of data for use in studying the existing and future Baseline
conditions. The team also reviewed local and regional planning documents to help set the context for
this work and identify potential strategies for inclusion. The following studies were referenced to help
identify performance gaps. The study team examined these studies with respect to the performance
and function of SR 512 and nearby facilities, and identified high-level strategies based on their findings.

e South Pierce Multimodal Connectivity Study (in progress)

e SR 167 Master Plan (in progress)

e SR 167 Corridor Improvements Project (in progress)

e Puget Sound Gateway Program (in progress)

e Pierce Transit Bus Rapid Transit Expansion Study (in progress)
e |-5/SR 512 Interchange Improvement Project (2022)

Chapter 1: Introduction 2



[} SR 512 Corridor Study

e Long-range plans for Pierce County, Tacoma, Lakewood, Puyallup, Sumner, Sound Transit,
and Pierce Transit (2015-2022)

e SR 512: Tacomato SR 167 (Puyallup) Corridor Sketch (2018)
e SR 161 and 31st Avenue SW Corridor Study (2018)
e HOV Feasibility for I-5: JBLM to S 38th Street (2017)

The study team focused on early and consistent community engagement through interviewing
stakeholders, convening the Study Advisory Group, and conducting an online open house. These
activities resulted in meaningful and actionable input that fed directly into the study process.

The Practical Solutions approach formed the foundation of strategy development throughout, with a
focus on system improvement for all users. Strategies were developed and evaluated using a range of
criteria to identify the best candidates to recommend for near-, mid-, and long-term implementation.
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Chapter 2 Community and Stakeholder Involvement

2.1 Community Engagement

This study employed the Federal Highway Administration (FHWA) and WSDOT Practical Solutions
approach to planning, a key feature of which is to engage the community and local stakeholders at the
earliest stages to ensure their input is included throughout the project development process.

The SR 512 corridor traverses several cities and communities, and includes medical facilities,
businesses, schools, and social services. WSDOT consulted with area stakeholders and communities
to understand their experiences on SR 512 and gather feedback on potential improvement strategies.

WSDOT'’s approach to engagement had three components:

e Form an advisory group with representation from area jurisdictions, transit agencies,
community organizations, schools, social services, and emergency services.

e Conduct interviews with organizations that represent and/or serve vulnerable populations and
overburdened communities in the study area and/or different travel modes.

e Gather broad public input on SR 512 issues and potential improvements through an online
open house and survey.

2.2  Study Advisory Group

WSDOT convened the SR 512 Corridor Study Advisory Group (SAG) to review and comment on study
data and to provide strategic advice on near-, mid-, and long-term improvements to the highway. The
project team invited representation from tribes, federal and state agencies, local jurisdictions,
community organizations, schools, and emergency service providers. Members of the SAG are listed in
Table 2-1.
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Table 2-1. Study Advisory Group

Organization
City of Edgewood

Name
Jeremy Metzler

Position
Public Works Director

City of Edgewood

Morgan Dorner

Senior Planner

City of Lakewood

David Bugher

Asst. City Manager/Community Development
Director

City of Puyallup

Ken Davies

Public Works Director

City of Puyallup

Meredith Neal

Economic Development Manager

City of Sumner

Michael Kosa

City Engineer

City of Sumner

Ryan Windish

Community Development Director

City of Tacoma

Jennifer Kammerzell

Interim Division Manager

City of Tacoma

Wesley Rhodes

Sr. Planner - Comp Plan

FHWA

Matt Pahs

Freight Transportation Planner

Franklin Pierce School District

Tim Bridgeman

Director of Transportation

Freight Mobility Strategic
Investment Board

Temple Lentz

Board Chair

JBLM

Darryl C. Abe

JBLM Public Works

Korean Women's Association

Mi-Yeoung Lee

Director of Social Services

Pierce County

Jennifer Tetatzin

Director of Planning and Public Works

Pierce County

Jesse Hamashima

Planning & Public Works

Pierce County

Roxanne Miles

Director, Parks & Recreation

Pierce Transit Tina Lee Principal Planner
Port of Tacoma Christine Wolf Senior Planner
Sound Transit Eric Chipps Senior Transportation Planner

Tacoma School District

Raymond Williams Jr.

Director of Transportation

Washington State Patrol

Stephanie Bjorkman

Trooper

Washington Trucking Association

Sheri Call

President/CEO

Table 2-2. SAG Meetings

Meeting Date Agenda/Objective(s)

January 12, 2023

Review the draft Problem Statement

February 16, 2023

Review existing conditions results

March 22, 2023

Review future conditions results
Review draft screening criteria and strategies

April 20, 2023

Travel demand model comparisons
Strategy evaluation results

May 18, 2023

Review operations analysis results and evaluation updates
Establish recommended near-, mid-, and long-term strategies

The Muckleshoot, Nisqually, and Puyallup Tribe of Indians, the Squaxin Island Tribe, and the Yakama
Nation were invited to participate in the SAG but did not attend any meetings. Individual meetings with
tribes were set up separately later in the study process.

SAG members provided availability for five meetings that represented key information-sharing and input
milestones in the study process. Dates and topics are shown in Table 2-2.
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2.3 Key Stakeholder Interviews

As part of study community engagement, WSDOT conducted interviews with organizations that
represent and/or serve historically marginalized communities in the study area and/or advocacy for
mobility, active transportation, and transit programs. The objectives of the interviews were to:

e Validate and build on the study problem statement
e Gather input on potential improvement strategies
e Engage those less likely to participate in broad-based outreach

The study team conducted a demographic analysis of the study area (within a 1-mile radius of SR 512)
using information from the United States Census Bureau (2020 American Community Survey) to
identify eight key population characteristics, including sex, age, race/ethnicity, household income,
vehicle ownership, home ownership, household computer use and internet subscription, and language
spoken at home/Limited English Proficiency. Based on the findings of the demographic analysis,
WSDOT prioritized outreach to groups representing people who are Black, African American, and
Filipino and translated information into Spanish and Korean.

The study team conducted 12 interviews in early 2023 with organizations representing multi-cultural
groups, low-income groups, people of color, people with disabilities, seniors, active transportation
advocates, schools and youth, freight and trucking, emergency services, and business. These key
stakeholders and their interview dates are indicated in Table 2-3.

The interviews yielded several common themes. Most stakeholders expressed that the study should:

e Consider how SR 512 and connecting roads act as a barrier to mobility for those reliant on or
desiring to travel via active transportation. This includes school-aged children.

e Address the SR 512/I-5 interchange, especially in the merge to southbound I-5. Most
interviewees described the merge and use of the shoulder as unsafe.

e Add lanes along the corridor, including the consideration for managed lanes that transit and
trucks can access.

Chapter 2: Community and Stakeholder Involvement 6
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Table 2-3. Key Stakeholder Interviews

Stakeholder Date

Asian Pacific Cultural Center February 13, 2023
Central Pierce Fire and Rescue January 18, 2023
ForeverGreen Trails January 9, 2023
Franklin Pierce School District February 22, 2023
Korean Women’s Association February 15, 2023
Pierce College February 21, 2023
Pierce County Coordinated Transportation Coalition January 4, 2023
Puyallup School District January 10, 2023
Tacoma Pierce County Chamber February 28, 2023
Tacoma Public Schools February 27, 2023
Tacoma Urban League February 28, 2023
WTA (Washington Trucking Association) February 8, 2023

2.4  Online Open House

WSDOT hosted an SR 512 Corridor Study online open house from February 27 to March 14, 2023, at
engage.wsdot.wa.gov/sr-512-corridor-study. The goal of the online open house was to gather input on
the SR 512 user experiences and priorities for improvements. The website content explained the scope
of the SR 512 Corridor Study and asked visitors to complete a survey on their use of SR 512,
challenges, and ideas for improvements. Content was provided in English, Korean, and Spanish. The
site informed a broad group of the public about the SR 512 Corridor Study, as seen by the online open
house web traffic shown in Table 2-4.

WSDOT received 805 completed surveys within the online open house, and 39 comments through the
online open house comment form. Some questions allowed for multiple responses. Of those that
completed surveys:

e Most respondents either live in the study area (57%) or use SR 512 to get to other
places/pass through (87%).

e Most use the corridor frequently: daily (50%) or at least once a week (33%).

e The top three reasons for SR 512 travel were: shopping errands (84%), recreational activities
(78%), and to visit family and friends (94%).

e Most drive (97%); we also heard from freight operators (11%) and active transportation users
(9%).

e 10% of respondents reported having some form of disability.

e Most identified as White (70%), and while the survey was not designed to be statistically

valid, the demographic characteristics of respondents generally matched those of the study
area in general.
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Most survey responses and comments revealed that people think traffic back-ups are the biggest
challenge and that more lanes and better intersections/interchanges could improve traffic flow.
Managed lanes, specifically HOV lanes, were also popular. Regarding active transportation, participant
selections highlighted the need for safety improvements like lighting and separation from vehicles.
Safety was also a theme when it came to transit improvements, while more frequent service and new
routes were also named improvements.

Table 2-4. Online Open House Website Visits

Metric English site Korean site Spanish site
Unique visitors 3,832 22 28
Total site views 5,111 31 30
Average time on each page (minutes) 2:15 0:14 1:51
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Chapter 3 Transportation Performance Gaps

This chapter documents the existing and future Baseline conditions on SR 512 between the I-5/SR 512
interchange vicinity in Lakewood, Washington, and the SR 167/SR 512 interchange vicinity in Puyallup,
Washington. The SR 512 corridor experiences peak period congestion in both directions and in several
locations within the corridor and will continue to do so without additional attention.

3.1 Existing Transportation Facilities

3.1.1 Study Roadways

SR 512 is a four to eight lane, east-west route classified as Urban Other Freeway/Expressway and is
both a National Highway System (NHS) route and Highway of Statewide Significance (HSS) route.

SR 512 connects the cities of Lakewood to the west and Puyallup to the east. SR 512 has four lanes
each direction between I-5 and the Steele Street S interchange, and three lanes each direction
between the Steele Street S and SR 7 interchanges. Between SR 7 and SR 167, SR 512 has two lanes
in each direction, except for an auxiliary truck climbing lane in the westbound direction between the
Meridian and 31st Avenue SW interchanges. At the I-5/SR 512 system interchange, all ramp
movements are free-flow except for the southbound I-5 to eastbound SR 512 ramp, which is controlled
by a signal. The speed limit on SR 512 is 60 mph except at the I-5 interchange, where the speed limit is
45 mph near the signalized intersection with the I-5 southbound off-ramp. Other key roadways in the
study corridor are listed in Table 3-1.

Table 3-1. Corridor Streets

Street Functional Classification Lanes Speed Limit (mph) Orientation
Steele Street S Urban Principal Arterial 5 35 N/S
SR 7/Pacific Avenue S | Urban Principal Arterial 5 35 N/S
Portland Avenue E Urban Minor Arterial 2-3 35 N/S
Canyon Road E Urban Principal Arterial 5 35 N/S
94th Avenue E Urban Minor Arterial 4 30 N/S
31st Avenue SW Urban Minor Arterial 2-4 35 E/W
S Meridian Urban Principal Arterial 4 30 N/S
112th Street E Urban Principal Arterial 5 35 E/W
E Pioneer Urban Minor Arterial 4 34 E/W
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3.1.2 Freeway Study Area

The freeway study area is in the northwest region of Pierce County and involves the cities of Lakewood,
Tacoma, and Puyallup, and unincorporated Pierce County. The study area along SR 512 is bound
between the western terminus at I-5 and the eastern terminus at the SR 167/SR 512 interchange.
Portions of I-5 and SR 167 are included in the modelling limits because the congestion experienced at
these locations has a direct impact on the traffic demands and operations influencing the SR 512
corridor. Within the study area, the SR 512 mainline and interchanges listed below were analyzed and
performance metrics were collected using the Vissim microsimulation analysis tool. Figure 3-1 outlines
the freeway modeling influence area.

Figure 3-1. Freeway Vissim Model Area

The freeway study area includes only SR 512 from I-5 to SR 167. Ramps at the following interchanges
were analyzed as part of this study:

1. I-5/SR 512/S Tacoma Way 6. SR 512/SR 161/31st Avenue SW

2. SR 512/Steele Street S 7. SR 512/94th Avenue E/9th Street SW
3. SR 512/SR 7/Pacific Avenue E 8. SR 512/S Meridian

4, SR 512/Portland Avenue E 9. SR 512/E Pioneer

5. SR 512/Canyon Road E 10. SR 512/SR 167

The Vissim model area was expanded to include the three additional interchanges listed below to better
capture congestion, queueing, and weaving operations that influence operations. For the purposes of
volume development, origin-destination (O-D) estimation, and to facilitate comparisons, the project
team chose to leave them within the influence area of this model.

1. 1-5/84th Street
2. |-5/Bridgeport Way
3. SR 167/SR 410 Interchange

The Vissim model is intended to analyze freeway mainline and ramp operations only for the 6-hour AM
and PM time periods, which are 5-11 a.m. and 2-8 p.m. Ramp terminal intersections on SR 512 that
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are anticipated to be affected by the study were modeled in Synchro/Simtraffic for both the AM and PM
peak hours, as discussed below.

3.1.3 Intersection Study Area

Thirty-seven ramp terminal and arterial intersections have been identified for the study and are listed in
Table 3-2 and displayed in Figure 3-2 and Figure 3-3. These intersections are either ramp terminals at
the interchange or are within the vicinity and could experience a change in operations within this study
and were chosen with WSDOT direction and local stakeholder coordination.
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Table 3-2. SR 512 Corridor Study intersections

ID Intersection Jurisdiction Control Type
1 | Southbound I-5 Off-ramp/SR 512 WSDOT Signal
2 | SR 512/S Tacoma Way WSDOT Signal
3 | 100th Street SW/S Tacoma Way City/County Signal
4 | Pacific Hwy SW/S Tacoma Way City/County Signal
5 | Eastbound SR 512/Steele Street S WSDOT Signal
6 | Westbound SR 512/Steele Street S WSDOT Signal
7 | Sales Road South/Steele Street S City/County Signal
8 | 109th Street South/Steele Street S City/County Stop
9 | 112th Street South/Steele Street S City/County Signal
10 | 112th Street SISR 7 WSDOT Signal
11 | Eastbound SR 512 Ramps/SR 7 WSDOT Signal
12 | 108th Street S/ISR 7 WSDOT Signal
13 | 108th Street E/Westbound SR 512 Off-ramp WSDOT Stop
14 | 112th Street E/A Street S City/County Signal
15 | 112th Street E/C Street S City/County Signal
16 | 112th Street E/Portland Avenue E City/County Signal
17 | Eastbound SR 512 Ramps/Portland Avenue E WSDOT Signal
18 | Westbound SR 512 Ramps/Portland Avenue E WSDOT Signal
19 | 104th Street E/Portland Avenue E City/County Signal
20 | 112th Street E/Canyon Road E City/County Signal
21 | Eastbound SR 512 Ramps/Canyon Road E WSDOT Signal
22 | Westbound SR 512 Ramps/Canyon Road E WSDOT Signal
23 | 104th Street E/Canyon Road E City/County Signal
24 | 39th Avenue SW/94th Avenue E City/County Signal
25 | SR 512 Eastbound Off-ramp/94th Avenue E WSDOT Signal
26 | SR 512 Westbound On-ramp/94th Avenue E WSDOT Signal
27 | 31st Avenue SW/9th Street SW/94th Avenue E City/County Signal
28 | 31st Avenue SW/Westbound SR 512 Ramps WSDOT Signal
29 | 31st Avenue SW/Eastbound SR 512 Ramps WSDOT Signal
30 | 31st Avenue SW/South Meridian WSDOT Signal
31 | Eastbound SR 512 Ramps/South Meridian WSDOT Signal
32 | Westbound SR 512 Ramps/South Meridian WSDOT Signal
33 | Summit Country Center/Canyon Road E City/County Signal
34 | South Hill Park and Ride/94th Avenue E City/County Signal
35 | 31st Avenue SW/South Hill Park and Ride City/County Stop
36 | 31st Avenue SW/South Hill Park Drive City/County Stop
37 | 15th Avenue SW/South Meridian City/County Signal

Chapter 3: Transportation Performance Gaps
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Figure 3-2. Study Intersections — I-5 to Portland Avenue E

Figure 3-3. Study Intersections — Canyon Road E to S. Meridian

All study intersections were included in the AM and PM peak hour Synchro/Simtraffic model. Queues at
the off-ramp terminals were modeled with the Simtraffic simulation model. East Pioneer intersections
are not included as a part of this study because East Pioneer was analyzed as a part of previous
studies of SR 167.

3.1.4 Bus Transit Services

Pierce Transit, Sound Transit, and Intercity Transit offer commuter rail and/or bus service near and
through the study area. Sound Transit offers connections to destinations including Tacoma and Seattle
via Sounder Commuter Rail and express bus service to multiple destinations. Pierce Transit facilitates
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regional and local transit trips while Intercity Transit provides express service between Olympia and
Lakewood. It should be noted transit services only cross SR 512 and no transit routes currently use the
SR 512 freeway. Table 3-3 provides a summary of bus routes that serve the corridor and which study

area roadways those services use. Figure 3-4 shows those routes.

Figure 3-4. Transit Service

Table 3-3. Transit Service within Study Area

Route

Study Area Roadway(s) Used

Transit Agency

Service

Type

Frequency

1 Pacific Ave S (SR 7) Pierce Transit All Days Daily 30 minutes
3 S Tacoma Way Pierce Transit All Days Daily 30 minutes
112th St from S Tacoma Way to . . . .
4 94th Ave E Pierce Transit All Days Daily 30 minutes
45 Park Ave S/IC St S Pierce Transit All Days Daily 30 minutes
400 94th Ave E/31st Ave SW Pierce Transit Weekday Peak | 30 minutes
402 S Meridian Pierce Transit All Days Peak 1 hour
94th Ave E/31st Ave SW; S . . Weekday
425 Meridian Pierce Transit and Saturday Peak 6 runs
574 SR 512/S Tacoma Way Sound Transit All Days Daily 30 minutes
9th Ave E from 31st Ave SW to .
580 Puyallup Station Sound Transit Weekday Peak 3 runs
592 SR 512/S Tacoma Way Sound Transit Weekday Peak | 30 minutes
594 SR 512/S Tacoma Way Sound Transit All Days Daily 30 minutes
620IT | Olympia/512 P&R Express Intercity Transit All Days Daily 1 hour
Chapter 3: Transportation Performance Gaps 14
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The I-5/SR 512 Park and Ride facility off South Tacoma Way serves multiple transit agencies and
serves as a hub for local and regional transit service within the region. There are two commuter rail lots
near the corridor: Lakewood Station and Puyallup Station. The South Hill Mall Transit Center Park and
Ride facility at the South Hill Mall offer connection to lines not within the study area.

3.1.5 Freight

Freight mobility within the study area is supported by a system of designated freight routes connecting
streets to major freight designations. WSDOT uses the Freight and Goods Transportation System
(FGTS) to classify roadways based on freight tonnage. Corridors are classified into categories, T-1
through T-5, based on annual tonnage. Those that carry greater than 10 million tons of freight per year
are designated as T-1 corridors.

Freight corridors are highlighted in Figure 3-5. SR 512 is a major carrier of freight traffic within the study
area, carrying 30.85 million tons in 2019 and is designated as a T-1 corridor. Approximately 7.8 percent
of all vehicles are trucks on SR 512. Other roadways in the study area that carry a T-1 designation are
I-5, SR 167, and the portion of Canyon Road E from SR 512 to 192nd Street E (nearly 25 million tons in
2019). All other roadways that have interchanges along SR 512, aside from South Meridian and E
Pioneer, are also considered freight corridors and have a designation of T-2, indicating 4 to 10 million
tons of freight in 2019.

Figure 3-5. Freight Operations
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3.1.6  Active Transportation Facilities

The study area has both pedestrian and bicycle facilities at interchanges, overpasses, and
underpasses. The evaluation of sidewalks and bicycle lanes was limited to these crossing locations and
are listed in Appendix A.

SR 512 can serve as a barrier to communities, schools, and key regional destinations on either side of
the facility due to limited crossing opportunities at interchanges and cross streets. Many of these
facilities have limited or no sidewalks or bicycle lanes and create an uninviting environment for active
transportation modes. Connections across the corridor are also limited, in particular in the middle of the
corridor near Canyon Road where the spacing between cross streets can exceed a mile. Barriers
suppress active transportation because convenient, comfortable, and direct pedestrian and bicycle
facilities are limited. More information about these SR 512 crossings is provided later in this chapter.

3.1.7 Maintenance
The corridor experiences maintenance challenges and performance gaps including:

e At least once per week, there is a vehicular crash involving the median cable on SR 512 which
requires hours to repair. Replacing the cable barrier with a concrete barrier could reduce repair
time, allowing traffic flow to return to normal more quickly.

e Existing grass median areas require debris removal, posing safety concerns for maintenance
crews performing this work next to the highway.

e Access has been lost to an existing pond in the vicinity of the north side of the 94th Avenue
interchange, preventing it from being maintained.

e Another median crossover west of 94th Avenue, which was suggested by the Washington State
Patrol at the beginning of this study, would facilitate easier access for maintenance activities.

e Overall, WSDOT Maintenance is concerned about the difficulty in responding to emergency
situations.

3.2 Existing Data

The existing year, serving as a basis of analysis, is 2019. The year 2019 represents traffic conditions
prior to the COVID-19 pandemic and historically had the highest traffic volumes. Any recent traffic
counts collected during COVID-19 pandemic conditions between March 2020 and October 2022 were
factored to 2019 pre-COVID-19 pandemic conditions based on historic counts, volume trends from
permanent traffic recorders (PTRs) on SR 512, aggregated mobile-device location data (referred to as
cell phone data for this study), and/or other supplemental data sources.

3.2.1 Data Sources
Freeways and Intersections

All traffic data for the traffic operational analysis was provided by WSDOT, Pierce County, the City of
Puyallup, and the City of Lakewood. Data not available from these sources was collected in 2022.

Freeway traffic counts from WSDOT Olympic Region tube counts and/or compact-disc data recovery
(CDR) system loop detector data was used to develop existing freeway mainline and ramp volumes on
SR 512, SR 167, and I-5 for all mainline and ramps within the study area. When data was unavailable
or erroneous, data was used from other sources or cell phone data with calibrated volume estimation
tools was applied to known field volumes.
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Intersection turning movement counts were collected, compiled, and summarized for the AM and PM
peak hours. Older counts were factored to pre-COVID-19 pandemic conditions using growth factors
specific to the year of each source data set.

Congestion contour plots from cell phone data were created to calibrate/validate the AM and PM peak
period Vissim freeway models. These contour plots were created for both directions of SR 512 between
the I-5/SR 512 and SR 167/SR 512 interchanges and are provided in Appendix B.

Time Periods

The AM and PM periods were analyzed for this assessment study. This Vissim model has 6-hour AM
and PM periods (5 to 11 a.m. and 2 to 8 p.m.). The intersection analysis focused only on the 1-hour AM
(7 to 8 a.m.) and PM (4 to 5 p.m.) peak hours, as these periods represent conditions with the highest
volumes and queues at ramp terminal intersections.

3.2.2 Traffic Volumes
Daily

The existing average weekday traffic (AWDT) volumes were compiled from available data from
WSDOT in 2019 (WSDOT Traffic Geoportal,
https://lwww.wsdot.wa.gov/data/tools/geoportal/?config=traffic).

SR 512 has the highest volumes of any east-west road within the study area, with approximately
112,000 vehicles per day (vpd) just east of I-5. At the east end of the study area near SR 167, SR 512
carries approximately 98,000 vpd. Daily traffic volumes are lowest inside of the Canyon Road
interchange, with approximately 64,000 vpd.

Peak Period

Existing conditions peak period traffic volumes were compiled and averaged for the peak 3-hour AM
period (6 a.m. to 9 a.m.) and PM period (3:30 p.m. to 6:30 p.m.). Most notably, eastbound SR 512
carries between 2,000 and 4,100 vehicles per hour in the AM peak and between 2,400 and 4,400
vehicles per hour during the PM peak. Average traffic volumes on all study segments are presented
graphically in Appendix C.

3.3 Freeway Operations Analysis
3.3.1 Methodology

Vissim, a traffic modeling software, was used for the freeway analysis. The Vissim model replicates the
weekday AM and PM commute periods, including the buildup and dissipation of congestion using a 6-
hour period in the AM period (5 a.m. to 11 a.m.) and PM period (2 p.m. to 8 p.m.).

The Vissim model developed from the I-5/SR 512 Interchange Project used validation criteria and
accepted tolerances from the Guidelines for Applying Traffic Microsimulation Modeling Software, Vol. 3
(FWHA July 2004) and Protocol for VISSIM Simulation (WSDOT September 2014). While this model
was previously calibrated to confirm that it can replicate field conditions, the calibration for this study
was enhanced with additional focus on the eastern portion of the study area to better capture traffic
interactions with SR 167.
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Analysis Measures
The following measures of effectiveness (MOES) are reported for freeway operations:

e Vehicle throughput in vehicles per hour (vph)
e Travel time in minutes
e Speed in miles per hour (mph)

e Duration of congestion

Vehicle throughput and travel time was reported for a 3-hour period (6 a.m. to 9 a.m. in the AM period
and 3:30 p.m. to 6:30 p.m. in the PM period). The 3-hour period represents the period with the most
congestion in the study area. Speed and duration of congestion are reported for the entire 6-hour
reporting period (5 a.m. to 11 a.m. in the AM period and 2 p.m. to 8 p.m. in the PM period) with
temporal speed charts or heat maps. The heat maps report the average speed across all lanes at 15-
minute intervals and 0.2-mile spacing along the entire freeway study area.

3.3.2 Operations, Speeds, and Congestion

Heat maps showing 2019 Existing Conditions AM and PM peak period freeway speeds and congestion
in the study area are provided for SR 512 in Figure 3-6 and Figure 3-7.
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Figure 3-6. 2019 AM Period Existing Conditions SR 512 Heat Maps

AM Peak Period

There are two major bottlenecks during the AM peak period on westbound SR 512. The first location is
approaching the Canyon Road interchange, where high volume exiting and queuing back to the end of
the ramp causes congestion on SR 512. The congestion occurs between 6:30 a.m. and 7:30 a.m. The
second bottleneck on westbound SR 512 occurs at the I-5 interchange, where high volume is exiting to
northbound and southbound I-5 utilizing only the outside lanes. The congestion occurs from 6:30 a.m.

until 8:30 a.m. and spills back to SR 7. The signal at SR 512 and southbound I-5 offramp terminal also
causes congestion for the heavy volumes lined up for both southbound and northbound I-5 ramps.

Eastbound SR 512 experiences congestion in the eastern end of the study area, caused by a
combination of spillback from congestion on SR 167 outside of the study area and congestion related to
the 31st Avenue S and S Meridian interchanges. Eastbound SR 512 also experiences slowdowns near
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the Steele Street interchange due to the short weaving distance between the on-ramp from northbound
I-5 and the Steele Street off-ramp.

Figure 3-7. 2019 PM Period Existing Conditions SR 512 Heat Maps

PM Peak Period

There are two major bottlenecks during the PM peak period on westbound SR 512. The first location is
approaching the Pioneer Avenue interchange, where high westbound volume on SR 512 causes
congestion with the Pioneer Avenue westbound on-ramp. This congestion occurs from 2:30 p.m. until

7 p.m. The second bottleneck on westbound SR 512 occurs at the Canyon Road interchange, where
the SR 512 westbound off-ramp terminal at Canyon Road experiences queues that spill back to the
westbound SR 512 mainline and vehicles prepositioning to exit at Canyon Road and 31st Avenue SW
causes the corridor to experience congestion. This congestion occurs from 3 p.m. until 5 p.m. and spills
back to the 31st Avenue SW interchange.
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Eastbound SR 512 experiences congestion in the western end of the study area, caused by a
combination of spillback from congestion on SR 7 and the short merge from the SR 7 on-ramp.
Additional slowing is related to the congestion at the I-5 to Steele Street weave.

3.3.3 Travel Times

Freeway travel times were used to assess freeway operations and were determined from the Vissim
model. Travel times were measured during the peak 3-hour AM period (6 a.m. to 9 a.m.) and PM period
(3:30 p.m. to 6:30 p.m.) for three primary routes described below, results summarized, and shown
graphically in Figure 3-8 and in tabular form in Table 3-4:

e Eastbound and westbound SR 512 from Steele Street S to Waller Road S (3.9 miles)
o Eastbound and westbound SR 512 from Waller Road S to Puyallup River Bridge (7.0 miles)
o Eastbound and westbound SR 512 from Steele Street S to Puyallup River Bridge (10.9 miles)

Figure 3-8. 2019 Existing 3-Hour AM and PM Peak Freeway Travel Time Paths and Results

Table 3-4. 2019 Existing 3-Hour AM and PM Peak Freeway Travel Time Paths and Results

Travel Time Path Distance (mi) AMEB AMWB AMEB PMEB

Steele St S to Waller Road S 3.94 4.1 7.8 7.3 10.4

2 ngller Road S to Puyallup River 6.99 13.2 6.4 74 a1
Bridge

R Steele St S to Puyallup River 10.93 17.3 14.2 14.7 145
Bridge

Chapter 3: Transportation Performance Gaps 21



[} SR 512 Corridor Study

AM Period

Drivers on travel time path 1 experience near free flow conditions because there is little to no
congestion along this path during the AM period in the eastbound direction. However, the westbound
direction for this path experiences delay from Steele Street to the SR 512 to I-5 northbound ramp. This
congestion spills back to this path and affects operations upstream as far as SR 7. Along travel time
path 2 in the eastbound direction, drivers experience delays between Canyon Road and the end of the
study area at SR 167. The congestion outside of the study area along SR 167 queues to the SR 512
corridor which can influence the severity of congestion between 94th Avenue and Pioneer. The
westbound direction experiences near free flow conditions because there is little to no congestion along
this path during the AM period except for the heavy diverge that occurs at Canyon Road.

PM Period

Drivers on travel time path 1 in the eastbound direction experience congestion due to the movements to
and from SR 7 and the merging operations from Steele Street. For the westbound direction, drivers on
this travel path experience near free flow conditions. For travel time path 2, the eastbound direction
experiences near free flow conditions because there is little to no congestion. However, the westbound
direction experiences heavy congestion and delays from the heavy merge of the SR 167 and SR 512
interchange and the Pioneer Avenue merge. The operations at Canyon Road E create congestion that
affects the upstream roadways as far back as the 94th Avenue/31st Avenue interchange area.

3.3.4  Freight Operations

The Federal Highway Administration’s (FHWA) online Workbook Bottleneck tool was used to analyze
freight volumes, delay, emissions, and congestion costs. The tool shows the study corridor in three
segments, with values for each travel direction. Data for 2019 is shown in Figure 3-9 and Table 3-5.

Figure 3-9. 2019 Freight Traffic

Source: Workbook: FHWA FEMM Bottlenecks 5.1 , accessed May, 2023.
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Table 3-5. Freight Traffic

Length AADT Delay Delay/ COo2/ Congestion

Corridor Section (mi) (Trucks) (mi) Mile YHE Cost

2.6 3,096 23,238 8,912 $1.3M
2.6 3,082 19,498 7,586 16 mt $1.1M
2. Eastbound 6.6 2,822 27,889 4,212 14 mt $1.6M
2. Westbound 6.7 2,828 22,177 3,323 14 mt $1.3M
2.6 3,254 15,263 5,971 16 mt $0.9M
2.6 3,254 11,481 4,509 16 mt $0.6M

Source: Workbook: FHWA FMM Bottlenecks 5.1 , accessed May, 2023.

Eastbound traffic for each segment shows significantly more delay than westbound traffic. Segment 1
between I-5 and D St E has higher levels of delay per mile than the other segments.

3.4 Intersection Operations Analysis
3.4.1 Methodology

Intersection operations analysis used the Synchro/Simtraffic (version 11.1.1.6) software package to
calculate signalized intersection delay and level of service (LOS) and calculate 95th percentile queue
lengths. Geometric layouts, volume, and signal timing information from WSDOT was used for this
analysis. Intersections were evaluated using the Highway Capacity Manual, Sixth Edition: A Guide for
Multimodal Mobility Analysis (HCM) methodologies (TRB 2016). At locations where HCM 6
methodologies are not valid, the HCM 2000 methodology was used, consistent with policy from
WSDOT Synchro and Simtraffic Protocol (WSDOT, August 2018). Simtraffic is the microsimulation
component of the Synchro software package and was used to calculate 95th percentile queue results.
Simtraffic was run for five random seeds with the results averaged.

Analysis Measures
The MOEs used for intersection analysis include:

e LOS
o Delay (seconds per vehicle)
e 95th percentile queue lengths

Synchro calculates intersection LOS and average delay, while Simtraffic calculates 95th percentile
gueue lengths. LOS refers to the degree of congestion measured in average delay per vehicle. LOS A
is the best operating condition, with motorists experiencing minimal delays. LOS F is the worst
condition, with motorists experiencing extremely high delays, and at signal, often waiting through
multiple signal cycles. Table 3-6 shows the LOS and vehicle delay criteria for signalized intersections.
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Table 3-6. Intersection LOS Criteria and Descriptions

LOS Average Delay (seconds/vehicle  Description

A 0to 10.0 Little or no delay

B 10.1to 20 Short delays

C 20.1to 35.0 Moderate delays

D 35.1t0 55.0 Long delays

E 55.1t0 80.0 Very long delays

F 80.1 or more Failure — extreme congestion

Intersection delays were estimated for the overall intersection for the purpose of assigning LOS grades
using the criteria in Table 3-6. The overall delay is a volume-weighted average of the delays on the
approach legs that make up the intersection.
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3.4.2 Level of Service

Existing Conditions AM peak hour intersection LOS results are presented in Figure 3-10. Detailed
intersection tables and reports from Synchro are provided in Appendix D.

Figure 3-10. 2019 Existing Conditions AM Peak Hour Intersection LOS

The AM peak has six intersections that operate at LOS E or F, which also may affect the mainline SR
512 traffic flow. During the AM peak hour, six intersections operated at LOS E or F which accounts for
16 percent of the total study area intersections. Three ramp terminal intersections operate at LOS E or
F:1-5and SR 512, SR 7 westbound terminal, and the 31st Avenue SW westbound ramp terminal. Of
these three, the 31st Avenue SW interchange has multiple intersections operating at LOS E or F.
Existing Conditions PM peak hour intersection LOS results are presented in Figure 3-11.
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Figure 3-11. 2019 Existing Conditions PM Peak Hour Intersection LOS

The PM peak hour has significant failures and intersections that operate at LOS E or F, which also may
affect the mainline SR 512 traffic flow. During the PM peak hour, fifteen intersections operated at LOS
E or F which accounts for 40 percent of the total study area intersections. Seven ramp terminal
intersections operate at LOS E or F: I-5 and SR 512, SR 7 westbound terminal, Portland Avenue
westbound terminal, both ramp terminals at 94th Avenue E, and both ramp terminals at 31st Avenue
SW. Of these seven interchanges, SR 7, Canyon Road E, 94th Avenue E, and 31st Avenue SW have
multiple intersections operating at LOS E or F.
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3.4.3 95th Percentile Queues

Existing Conditions AM and PM peak hour intersection 95th percentile queue results for the
intersections with a focus on the interchanges are presented in Appendix E. The 95th percentile queue
lengths were generated using SimTraffic.

At the Canyon Road E and 112th Street E intersection, the 95th percentile queues for all southbound
movements in the PM peak hour exceed the storage length, spilling back into the Canyon Road E and
Summit Country Center/110th Street E intersection. The spillback causes other southbound through
movements 95th percentile queues to also exceed the storage length such as Canyon Road E and
eastbound SR 512 Ramps and the Canyon Road E and westbound SR 512 Ramps.

At the eastbound SR 512 and Steele Street S intersection, the 95th percentile queues of all westbound
movements exceed the storage length, causing a backup on the loop ramp. The loop ramp queue
extends close to SR 512. The 94th Avenue E corridor also exhibits substantial intersection queuing
issues in the PM peak hour.

3.5 Multimodal Travel Patterns and Activity Levels

Corridor mobility and activity level was assessed using cell phone data from a software as a service
platform. This is a type of service that is collected from many anonymized devices - notably smart
phones, but also internet-connected vehicles, in-vehicle GPS services, and fleet management systems.
The data is collected, blended, and transformed into travel patterns for cars, trucks, and active
(pedestrian and bicycle) modes. WSDOT utilized this cell phone data to understand the travel shed of
SR 512 users, vehicle and truck travel patterns, and multimodal activity of people adjacent to the SR
512 corridor the study area.

Chapter 3: Transportation Performance Gaps 27



[} SR 512 Corridor Study

351 Travel Shed

Figure 3-12 shows where most SR 512 corridor users are traveling. The graphic represents
approximately 70 percent of all daily weekday travelers that begin on SR 512 and have a destination in
the areas shown in blue.

Figure 3-12. Travel Shed of SR 512 Corridor

Most users are destined to the south and east of the corridor with many of these users traveling through
interchanges such as Portland Avenue E, Canyon Road E and 94th Avenue E. Fewer trips are destined
immediately to the north of the corridor, indicating many people living or working in these communities
use other facilities such as I-5 instead of SR 512.

Outside of the immediate corridor, destinations along the east of SR 167 include Kent and Auburn and
several of the largest manufacturing and industrial land uses in the region. Other notable destinations

include the Port of Tacoma, SeaTac Airport, and along the I-5 corridor to the west of Joint Base Lewis
McChord-.
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3.5.2 Origin-Destination Trends

Daily weekday regional travel patterns of SR 512 users were also assessed using cell phone data,
available in Appendix F. They were classified based on where their trips begin and end, as follows:

e Internal only: trips that begin and end within the SR 512 corridor

o Internal to/from external: trips that start or end inside the study area, going to or coming from
outside the study area.

e External only or pass-through: trips that both begin and end outside the study area.

As shown in Table 3-7, most SR 512 trips have at least one end outside of the study area. This is true
for all vehicles and for trucks in particular. Most through trucks on SR 512 use it as a bypass around
downtown Tacoma. Considering the size of the study area, this suggests most of the trips along SR
512 are not short or local. It also highlights the importance of SR 512 as a corridor for through-
movement of freight and goods.

Table 3-7. SR 512 Trip Type

All
Type of Trip Vehicles Trucks
Internal Only 30% 10%
Internal to/from External 53% 36%
External Only o o
(Pass through) 1% 54%
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3.5.3 Active Transportation

Active transportation data was collected from March through August 2019 for hexagonal areas within a
1-mile buffer of the SR 512 corridor. Activity was classified into different levels, from negligible through
very high, relative to the rest of the study area.

The highest concentrations of walking and bicycle trips in the study area are shown in Figu