Oregon Department of Transportation « Washington County

TUALATIN VALLEY TRAIL

< CONCEPT PLAN

June 2021



ACKNOWLEDGMENTS

Project Management Team
WASHINGTON COUNTY

Dyami Valentine, Project Lead, Senior
Transportation Planner

Reza Farhoodi, Deputy Project Lead, Associate
Planner

OREGON DEPARTMENT OF
TRANSPORTATION

Hector Rodriguez-Ruiz, Project Manager
John Russell, Traffic Analysis Engineer

Glen Bolen, Principal Planner, Region 1 TGM
Manager

Washington County Staff

Erin Wardell, Principal Planner, Transportation
Planning

Melissa De Lyser, Public Affairs and
Communications Manager

Shelley Oylear, Bicycle and Pedestrian
Coordinator

Shaun Quayle, Senior Traffic Engineer
Marla Vik, Principal Project Manager

Aaron Clodfelter, Senior Engineer

Consultant Project Team
KITTELSON & ASSOCIATES, INC.

Hermanus Steyn, PE, PrEng, Project Principal
Susan Wright, PE, PMP, Project Manager

Nick Gross, Senior Planner

Sophia Semensky, EIT, Transportation Analyst
Juan Barajas, Transportation Analyst

JLA PUBLIC INVOLVEMENT
Jessica Pickul, Public Involvement Lead

Nicole Metildi, Senior Program Coordinator

WISER RAIL

Tom Wiser, PE, Railroad Consultant

CENTRO CULTURAL

Mariana Valenzuela, Director of Community
Partnerships & Advocacy

This project is partially funded by a grant from the Transportation and Growth Management (“TGM”) Program, a joint
program of the Oregon Department of Transportation (ODOT) and the Oregon Department of Land Conservation and
Development (DLCD). This TGM grant is financed, in part, by federal Fixing America’s Surface Transportation Act
(“FAST Act’), Federal Transit Administration, and State of Oregon funds.

The contents of this document do not necessarily reflect views or policies of the State of Oregon.

Technical Advisory
Committee

Patrick Furst, Tualatin Valley Fire and Rescue
Cary Goodman, ODOT Public Rail Division
Mel Huie, Metro

Antonia Machado, Clean Water Services
Brenda Martin, TriMet

Lake McTighe, Metro

Don Odermott, City of Hillsboro

Stacy Revay, City of Beaverton

Bruce Roll, Clean Water Services

Ryan Stee, City of Hillsboro

Peter Swinton, Tualatin Hills Park and
Recreation Department

Jean Senechal-Biggs, City of Beaverton

Stakeholder Advisory

Committee
Dick Schouten, Washington County Board

Maria Caballero-Rubio, Centro Cultural de
Washington County

Sheri Wantland, THPRD Nature and Trails
Aadvisory Committee

Marni Kuyl, Washington County Health and
Human Services

Jeff Pazdalski, Westside Transportation Alliance

Sam Louke, Community Participation
Organization (CPO) 6

Kari Schlosshauer, Safe Routes Partnership

Carolyn McCormick, Washington County Visitors
Association

Sally Reid, Aloha Business Association
Mark Daugherty, Intel

Commissioner Nafisa Fai, Washington County
Board of Commissioners



CONTENTS

T/// INTRODUGCTION ..ot 7

2 /// CONCEPT PLAN OVERVIEW .....coiiiiiiiieessesteeee e 8

3 /// KEEPING THE END USER IN MIND......ccocoiiiiiiiiieeeceeses 10
4 //f WHO PARTICIPATED IN THE PLANNING PROCESS?......cccccovviriinene. 15
5/// THE REGIONAL TRAIL ..o 21
© /// DESIGN CONSIDERATIONS FOR BOTH CORRIDORS .......cccoccoviviines 25
7 /// THE BLANTON STREET CONCEPT ..ottt 27
8 /// THE SHAW STREET CONCEPT ....coiiiiiiiiercer e 39
O /I WHAT HAPPENS NEXT? ..o 47
10 /// IMPLEMENTATION ...ttt 49

TH/IT APPENDICES ...t 54



4 e
-

e ‘\VB .

ey o L . .y

: 42% . v |7 PR

~§ "\.2’.' PTIRES
o s ' e ¥ & "

B 2N -

1/// INTRODUCTION

4% -
- 4
& =

P

“What if | could bike from
home to school without ever
getting into traffic?”

Welcome to the
Tualatin Valley Trail

The idea of a Tualatin Valley (TV) Trail has been
a topic of community discussions for decades.
Envisioned as an important link between
Beaverton, Aloha, and Hillsboro, the trail would
also be a key part of a network of low-stress,
safe trails connecting the greater Portland
region with the Oregon Coast.

Questions this chapter answers:
® What is the Tualatin Valley Trail?
® What local needs does it serve?

o . . o The TV Highway corridor has been the subject
® What is its reglonal Slgnlflcance? of substantial local planning work to identify

locations for access and safety improvements
as well as the potential for future high-capacity
transit service.

This Concept Plan shares the results of a
study to select a preferred trail alignment that
will meet the connectivity, safety, access, and
mobility needs for people walking, biking, and
rolling through Washington County. It's time to
make the TV Trail a reality!

Oregon Department of Transportation * Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN 1



2 /// GONCEPT PLAN OVERVIEW

The TV Trail Concept Plan describes the planning process
and selection of the two preferred near- and long-term
opportunities to serve local and regional trail connectivity
between SW 160th Avenue and Cornelius Pass Road.
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“What is a concept plan?”

A concept plan identifies a vision for the
facility such as its future form and func-

tion and informs future decision-making
about how to turn vision into reality.

The Preferred Trail Alignment Alternatives

The TV Trail Concept Plan explored five
alignment alternatives for the TV Trail, including
Johnson Street, Alexander Street, TV Highway,
Shaw Street, and Blanton Street. Through the
planning process, these were narrowed down
to two: SW Shaw Street and SW Blanton Street.

Typical roadway sections (shown below) and
intersection treatments were developed for
both alternatives based on:

- Traffic analysis

« National and local guidance for developing
low-stress facilities for people walking,
biking, and rolling

- Consideration of safety and comfort

- Impacts to traffic on the adjacent roadway
networks

« Impacts to property owners due to the need
to potentially acquire additional right-of-way
for the trail

SHAW STREET TYPICAL SECTION

1" Shy

« Priority connections to amenities including
transit, businesses, schools, parks, other
trails, and nearby neighborhoods.

The analysis found challenges on both
corridors, including technical challenges with
intersection crossings on SW Shaw Street and
right-of-way constraints as well as numerous
driveways on SW Blanton Street.

The concept design for both corridors is
intended to provide a safer more comfortable
user experience. The concept designs for SW
Blanton Street and SW Shaw Street are detailed
later in this plan. Both corridors require further
exploration to determine if they could be
improved to meet the region’s expectations of a
regional trail facility.
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The TV Trail Concept Plan presents safe, comfortable, and
low-stress options for traveling the TV Highway corridor,
increasing access to physical activity and essential
destinations.

Questions this chapter answers:
® Who will benefit from the new trail?
® Where will the trail take me?

® How will the design minimize stress?

—,J"(I'u rf To Surf Trail

Implementing the TV Trail Concept Plan will Flndlng the ng ht Route
result in:
The TV Trail Concept Plan explored five
TYPES OF CYCLISTS BY COMFORT LEVEL « People in underserved communities having alignment alternatives for the trail, including
a place that feels safe to set out on foot or Johnson Street, Alexander Street, TV Highway,
Low Stress Higher Stress on wheels—whether for fun and fitness or for ~ Shaw Street, and Blanton Street.
Tolerance Tolerance getting to work, running errands, or catching
a bus or MAX train. The railroad between TV Highway and Shaw

Street, owned by Union Pacific, has been
envisioned in previous planning efforts as a
potential rail with trail. Having a trail parallel to
« People driving on TV Highway enjoying less  the railroad presents significant challenges; the
traffic, as some people feel encouraged to most relevant being proximity and coordination
use the trail instead of drive. with railroad infrastructure. Options to have a
trail parallel to the railroad were considered
as part of the TV Highway and Shaw Street
alternatives.

« People traveling through having the
opportunity to stop at local businesses.

Oregon Department of Transportation + Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN 1



Connecting the Region,
Connecting to the Sea

The TV Trail is a key part of a larger vision for a
Turf-to-Surf Trail, which will connect the Portland

region with the Oregon Coast via the Council

Creek and Salmonberry Trails. Planning for this
segment of TV Trail is centered on TV Highway

from SE Cornelius Pass Road in Hillsboro,
east through Aloha to SW 160th Avenue/

SW Millikan Way in Beaverton. Connecting to
near-by regional trails, including the Westside
Trail, Beaverton Creek Trail, and the Fanno
Creek Trail is an essential part in developing
a comprehensive network of continuous trails
within the region. The TV Trail will serve as a
key east-west linkage between the existing
Westside Trail and the planned Reedville Trail
through Aloha.

Within this segment, the TV Trail is envisioned
as a regional trail that will run parallel to the
TV Highway, connecting key regional and
town centers in Washington County and the
communities of Beaverton, Aloha, and Hillsboro,
and providing much needed multimodal
connections for the underserved communities.

PRIORITIZING
LOCAL NEEDS

The Aloha-Reedville community is very diverse and have long
expressed a desire to walk, roll and bike in a low-stress way to
access community destinations.

--------------->

Mt R
65,000 30,000 60%

RESIDENTS JOBS OF AREA JOBS PAY LESS
THAN $40,000 A YEAR

/l\ T /i\ /i\ ABOVE AVERAGE CONCENTRATIONS
OF LOW INCOME PEOPLE, PEOPLE OF
COLOR, PEOPLE WITH LIMITED ENGLISH
OF HOUSEHOLDS '"\ T"UI\ PROFICIENCY AND YOUNG PEOPLE.
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Designing for a Low Stress
Experience

A regional trail experience must be safe,
comfortable, and low stress for all users. For
people biking, the TV Trail Concept Plan aims
to design for the “Interested but Concerned”
population by providing physically separated
bike lanes (SW Blanton Street) or a physically
separated shared-use path (SW Shaw Street).

For people walking and rolling, the TV Trail
Concept Plan aims to design for all ages and
abilities with physically separated sidewalks
with landscape buffers (SW Blanton Street),

a physically separated shared-use path (SW
Shaw Street), context-sensitive pedestrian
scale lighting, and improvements to existing
pedestrian ramps to comply with the Americans
with Disabilities Act (ADA).

PROTECTED CROSSINGS

The TV Trail Concept Plan developed concepts
for full protection at challenging roadway
crossings including SW 198th Avenue, SW
185th Avenue, SW 170th Avenue, and SW 160th
Avenue. SW 198th Avenue/Shaw Street and
SW 170th Avenue/Blanton Street already have
traffic signals that provide protected crossings.
At all other locations the TV Trail Concept Plan
recommends installing half signals.

A half signal is a traffic signal
® that is activated when a
® trail user pushes the button.
The signal stays green for
vehicles until activated by
a person walking, biking, or
rolling. It then turns red to
allow the button pusher to
cross.

QQ “What is a
® half signal?”

Half signal at 160th and SW Blanton Street
(visualization)

I for the trail

4 /// WHO PARTICIPATED IN THE

PLANNING PROCESS?

Gathering community input was central to the
development of the plan. Members of the public
were invited to share their ideas for the trail,
including route, design, and implementation.

Reaching Out to the Public
During the COVID-19 Cirisis

The COVID-19 pandemic rapidly changed the
way many community members in Washington
County work, live, and interact with each other.
Washington County, ODOT, and the consultant
team offered several engagement opportunities
(virtual and in-person) to enable community
members to participate safely, yet meaningfully.

Stakeholder Advisory
Committee (SAC)

Members of the public also served on the
Stakeholder Advisory Committee (SAC).
This committee was made up of community
members representing a variety of interests
related to the trail such as neighborhood,
business, tourism, and trail advocates. The

SAC AND TAC KEY MILESTONES

v e

SAC provided input on trail opportunities, trail
alignment and outreach opportunities. They
reviewed project deliverables and provided
feedback throughout the process.

Technical Advisory
Committee (TAC)

The Technical Advisory Committee (TAC) was
composed of staff from County, agency and
jurisdictional representatives, service providers,
and topical experts relevant to the project. The
TAC provided expert technical review of project
deliverables, inter-jurisdictional coordination,
and support for community and stakeholder
engagement.

The SAC and TAC met four times throughout
the project, including at the key milestones
shown below.

vy

r-------------->

Establish goals Identify ideal cross
section for each of

Identify most the top 3 corridors

promising Identify most
corridors preferred corridor(s)

Oregon Department of Transportation * Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN
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Virtual Study Area Video

A virtual tour of the study area was filmed and shared with the TAC and SAC, and shared with the

public through a link at the online open house. The virtual tour included video recordings from the
perspective of a bicyclist traveling down all five of the initial alternative corridors demonstrating the
user experience for each corridor and at the major crossings.

Virtual Open Houses

Two online open houses were held to solicit
feedback from the community. The first, which
ran from November 13 through December 11,
2020 gathered feedback on the three most
promising alignment alternatives for the TV
Trail (SW Johnson Street, SW Shaw Street), and
SW Blanton Street). The second, from May 21
through June 7, 2021, narrowed the alternatives
to the two most promising (SW Shaw Street
and SW Blanton Street. The first open house
included a destinations map where people
could identify places they would travel to

using the TV Trail, if it existed and what should
be considered to make the trail accessible
and comfortable.. The second open house
provided an overview of the concepts for the
two most promising alignments and described
the tradeoffs between the two options. At each
open house, participants were asked which of
the trail corridors presented they felt would be
the best fit for the TV Trail.

The open houses were advertised through

social media, website updates, a media release,

the County’s regular emailed newsletter, and
a postcard mailed to approximately 12,000
households in the study area. Two language
options were available for the online open
houses: English and Spanish.

Overall, survey participants ranked SW Blanton
and SW Shaw as the best fits for a TV Trail and
SW Johnson as the worst fit.

® How many

® people attended
the virtual open
houses?

: 387

participated in the first
open house.

123

participated in the second.

L

Spanish Language Forum

A Spanish language forum was held in
November 2020 to obtain input on the top
three corridors (SW Johnson Street, SW Shaw
Street, and SW Blanton Street). Similar to the
online open house, participants favored SW
Shaw Street and SW Blanton Street above SW
Johnson Street.

Safe crossings were a top concern for both
alignments. Concerns about the Shaw Street
alignment included noise/air quality but
participants like its connectivity to TV Highway
destinations and its potential to improve the
area. Concerns about the Blanton Street
alignment included driveways and traffic, but
participants liked its connectivity to parks,
schools, and residential areas, and the more
pleasant environment. Overall, the consensus
was that SW Blanton Street would best serve
the needs of the community south of TV
Highway.

Small Group Stakeholder
Meetings

The study team met with stakeholders
throughout the course of the project to obtain
additional input on the alignments and the
design concepts. Participating stakeholders
included the Hillsboro and Beaverton School
Districts, Tualatin Hills Park and Recreation
District, and area employers.

In-Person Outreach

On Thursday, May 20, members of the project
team conducted in-person tabling events to en-
gage community members and solicit feedback
on the recommended improvements associated
with the Blanton and Shaw Street train con-
cepts. The tabling events were located at the
Westside Trailhead east of SW 160th Avenue
on Blanton Street and at Barsotti Park on Blan-
ton Street east of SW 170th Avenue. Over 20
community members provided direct feedback
on the trail recommendations and participated
in the in-person survey.

Oregon Department of Transportation * Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN

Which potential
trail route did
people who
responded to
the survey like
the most?

Overall, survey
participants ranked SW
Blanton and SW Shaw as
the best fits for a TV Trail

and SW Johnson as the
worst fit.
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WE HEARD YOU!

We received comments from 510 community members through
interactive maps, emailed comments, a community survey and
virtual open house. Here’s what people had to say:

BLANTON IS A COMMUNITY. SHAW
IS A BUSINESS STREET. IT MAY BE
MORE EXPENSIVE FOR BLANTON,

intersection is terrifying as a BUT IF THIS IS ABOUT COMMUNITY

ped or bike: SAFETY, AND IMPROVING THE

COMMUNITY, THE CHOICE OF

BLANTON IS CLEAR.

The 170th & TV Hwy

Great idea!
Please build soon!

Definitely do not like the Blanton proposal. Would change the character and
access for homeowners, too many trees would have to go...Already a lot of
confusion for the neighborhood with many parents driving to pick up and drop off
and gridlock mornings and afternoons on the street, heavy traffic daily and for the
neighbors and pedestrians.

185TH & BLANTON WEST TO BLANTON
EAST IS ALREADY VERY DICEY FOR

I LIKE HOW CLOSE THE PEDESTRIANS AND CYCLISTS. | HAVE
SHAW STREET ROUTE DOG. THERE IS A LOT OF TRAFFIC AND |
:I?IJI?K.IIE-\RISI-/"B?II(-II:IVQQYCSA?I 7O BE UNSAFE WHEN NOT IN A VEHICLE
VEER OFF TRAIL TO TV

TO ACCESS BUSINESSES.

| LOVE THAT THIS WILL GIVE MY
CHILDREN THE ACCESSIBILITY TO
WALK OR RIDE THEIR BIKES

TO SCHOOL SAFELY.

Drivers are AGGRESSIVE | LOVE THE EFFORTS TO IMPROVE
near the railroad crossings. | e
ALTERNATIVE TRAILS.

have a terrifying experience
every time I ride in the zone

around TV Hwy. Anything would be an

improvement for Blanton but
this not only adds pedestrian/

IG":‘:‘ '°“I:e f°tr Blanton bike area but also much needed
uns : anv:rrn a::eo would be parking that isn’t just on
transportation to perfect. someone’s grass.
work in addition M
to providing ore
optiops for . access
TS tonew
breaks. communities. It was .
pretty, but it
ends a bit far
CONSIDER HAVING A SOFT from a Max
SURFACE SECTION WITH DIRT stop.
OR GRAVEL FOR RUNNERS
AND WALKERS IN A good way
ADDITION TO A PAVED to ride out
SECTION FOR BIKES of the city

safely!

Oregon Department of Transportation * Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN
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Questions this chapter answers:
® How were the two preferred alternatives chosen?

® How were the various options evaluated?
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o /// THE REGIONAL TRAIL

THE FIVE INITIAL ALIGNMENTS
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Selecting the Regional
Trail Alignment

There are multiple routes a trail could take
through Aloha. The TV Trail needs to integrate
into the existing and planned regional trail
system to provide connectivity between cities
while also improving local access to daily
needs, services, and transit for the Aloha

community.

A tiered evaluation framework was developed
to narrow down the alignment alternatives.
This helped clarify which possible routes, or
alignments, were most likely to meet these
varied needs.

Oregon Department of Transportation + Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN
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Tier 1: Initial Screening

The initial screening narrowed the field from
five potential trail alignments to three.

At its highest level, the TV Trail needs to be
safe, efficient, and well integrated into the
regional trail system, both as it exists today and
as it is planned for the future. The qualitative
screening criteria for the Tier 1: Initial Screening
included:

- Integration into the existing and planned
Regional Trail Network

- Potential for Low Stress user experience

Based on the Tier 1: Initial Screening criteria and
input provided by the TAC and SAC, three TV
Trail alignment alternatives were advanced into
the concept refinement phase.

.« SW Johnson Street
.« SW Shaw Street
. SW Blanton Street

SW Alexander Street was eliminated from
consideration at this point because of its lack of
east-west connectivity throughout the corridor
and beyond to regional connections. The TV
Highway alignment (south side parallel to the
railroad) was eliminated because it allowed
insufficient space for a trail or for an adequate
buffer from TV Highway. It also raised noise and
air quality concerns.

e P

Tier 2: Refined Concept
Screening

The refined concept screening relied on
the goals, objectives, and evaluation criteria
established early in the project.

« Goals: Provide vision and aspiration for
project outcomes.

« Objectives: Refined descriptions
and framework on how goals can be
accomplished.

- Evaluation Criteria: Measurable
achievements; both qualitative and
quantitative, to gauge progress towards the
project success.

The goals and evaluation criteria, summarized in the table below were used to screen the three
alignment alternatives after the Tier 1: Initial Screening. The qualitative results of the Tier 2: Refined
Concept Screening are shown in the evaluation matrix.

Goal Evaluation Criteria

Safety - Does the trail alternative reduce the potential frequency and severity
of crashes involving potential trail user compared to existing facilities?
(yes/no, to what extent?).

« Does the trail alternative maximize separation between vehicles and
trail users at crossings where potential users will access the trail or
minimize the number of needed crossings? (yes/no, to what extent?).

Connectivity « Does the trail alternative provide new connections to enhance access
to daily needs and services for people walking, biking, and taking
public transit? (yes/no, to what extent?).

« Does the trail alternative increase the number of destinations
accessible by walking, biking, or public transit for residents? (yes/no, to
what extent?).

Health/Livability - Is the trail alternative located to maximize recreation access for people
within a ¥4 mile of the trail? (yes/no, to what extent?).

- Is the trail alternative located to minimize exposure to air toxins and
particulate matter?

Why was the SW
Q: Alexander Street

option eliminated?

SW Alexander lacks east-
A. west connectivity to regional
@ connections and is planned to
have high quality walking and
biking facilities as part of the
town center regardless of the
TV Trail alignment.

Coordination « Has the trail alternative considered previous planning efforts within the
TV Highway corridor? (yes/no, to what extent?).

« Neighboring jurisdictions and area partners providing comments on the
plan during development (yes/no, to what extent?).

- Does the trail alternative identify cost, timeline, and potential funding
strategies (yes/no, to what extent?).

Feasibility - Is the alignment alternative feasible from a funding, environmental,
right-of-way, and permitting perspective? (yes/no, to what extent?).

« Concept has concurrence from the railroad (yes/no).

Equity - Does the alignment alternative provide for a comfortable facility that
can meet the needs of all users and abilities by providing the lowest
stress facility possible? (yes/no, to what extent?).

« Does the alignment service higher portions of transportation
disadvantaged population than the average for the area?

EVALUATION MATRIX
Alignment

: S : Parks/ | Adjacent | Planning Agency . .
[ J ([ ([ J ([ ([ o o

SW Blanton
Street Poor Fair Good Fair Poor Poor Good Good Good
SW Shaw ([ ([ ([ ([ ([ o [ J
Street Fair Good Good Good Good Fair Poor Good Good

Oregon Department of Transportation * Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN
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SE Cornelius Pass Rd

Tier 3: Refine Through
Concept Design

Based on the trail alignment evaluation, TAC,
SAC, and focus group discussions, and input
received as part of online open house #1, two
alignments were selected to be advanced into
the concept design phase.

. SW Blanton Street
« SW Shaw Street

SW Blanton Street was chosen for its strong
connectivity to community destinations and
existing trail facilities in the area.

SW Shaw Street was selected for its proximity to
TV Highway and transit, and the relative lack of
driveways that could become conflict points for
arriving and departing motorists and trail users.

THE TWO PREFERRED ALIGNMENTS

SW Johnson St

S
w Tualatin VaIIey Hw,
y

HILLSBORO

=
&
S
<
=
w

e S\W Blanton Street
SW Shaw Street

Potential Long-term Shared-use Path

SW 198th Ave

=== Existing separated bike lanes

SW Blanton Street and SW Shaw Street were
both preferred over SW Johnson Street in part
because of the greater need for walking and
biking facilities south of TV Highway. Planned
improvements for the north side of TV Highway
include a shared use path. Improvements
planned for SW Alexander Street include high
quality walking and biking facilities as part of
redevelopment of the area as a town center.

Through the concept design process,

each alignment was further evaluated for
feasibility including cost, right-of-way, potential
concurrence from the railroad, and review of
design guidelines and best practices.

The map below shows the two preferred
alignments.

BEAVERTON

SW 170th Ave

Westside Trail

[} \ trailhead

Z ALOHA *
= o
3 A 2
= =
? N E
) =
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6 /// DESIGN CONSIDERATIONS FOR
BOTH CORRIDORS

@ Motor Vehicle Approach Ramp
(2) Bicycle Crossing

@ Pedestrian Crossing

@ Stop Sign

Driveways and Side
Street Crossings

Both corridors have driveways and unsignalized
minor streets throughout the corridor. East-west
crosswalks are recommended to be striped

at these intersections, and treatments for
people walking should be considered at major
driveways and intersections, such as raised

side-street crossings.

Stormwater

Approximately 4-foot planter strips are

included on each side of the road, providing

an opportunity for stormwater management
within the corridor. If a narrower cross-section is
used in some sections of the corridor, additional
stormwater management facilities may be
needed in the corridor.

Trees are recommended in the planter strip
to provide shade and vertical separation from
vehicles for people walking, biking, and rolling.

Lighting

The roadway and regional trail should be
adequately lit to enhance safety and security
at night. Pedestrian scale lighting should be
provided due to the frequency of driveways.

Source: MassDOT Separated Bike
Lane Planning & Design Guide

Utilities

Overhead Portland General Electric (PGE) utility
poles are present along SW Shaw Street and
SW Blanton Street on at least one side of the
road. On Blanton Street, if the utilities stay aerial,
PGE will require a 10 foot minimum for aerial
transmission construction. With a 2" easement
at the back of sidewalk for the Blanton Street
cross-section, PGE would need an additional 5
feet of ROW or Property Utility Easement (PUE ).

If undergrounding the utilities, PGE conduits
would need to be encased in concrete
measuring 4’ by 4minimum, with concrete
extending within 12" of the final grade.
However, PGE has no set standards for this
work, so site-specific engineering would need
to be conducted to determine feasibility.

Due to the complications and ROW needs
associated with the utility poles, the Blanton
Street cross-section is more challenging as
compared to the SW Shaw Street cross-section.
However, between 198th Avenue and 209th
Avenue, SW Blanton Street is the only option
given PGE’s overhead transmission lines.
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What is a
complete street?

Complete Streets are streets
designed and operated to
enable safe use and support
mobility for all users. Those
include people of all ages
and abilities, regardless of
whether they are travelling
as drivers, pedestrians,
bicyclists, or public
transportation riders.
—Source: U.S. Department of
Transportation

Questions this chapter answers:
® What would this option look like?
® How will it impact parking?

® How will people on foot, bikes, and
mobility devices cross busy streets?

7

Overview

The concept trail design for the Blanton
Street alignment is a low-stress complete
street that includes bicycle lanes in each
direction separated from motorized traffic by a
landscaped buffer. This trail alignment connects
to separated bike lanes in South Hillsboro at

a traffic signal that already exists at SW 209th
Avenue.

All major roadway crossings would be
protected by existing signals or new half signals
just for people crossing the street. Connections
to the Westside Trail would be made at SW
160th Avenue using a path along the east side
of SW 160th Avenue.

What would it look like?

Washington County’s Transportation System
Plan (TSP) designates SW Blanton Street a
Collector Street west of SW 170th Avenue and
a neighborhood route east of 170th. Collector

Streets provide both access and circulation
between residential, commercial, and industrial
areas and provide access to Arterial Streets
and require up to 74 feet of right-of-way.

Today, SW Blanton Street has 55 feet of right-of-
way along much of its length, with some slightly-
wider areas where dedications have been
made through development. Understanding
that different right-of-way opportunities and
constraints will exist over 2.5 miles, different
concept designs were developed.

TYPICAL TRAIL SECTION

The typical section for a regional trail on SW
Blanton Street would include separated bike
lanes on each side of the street. The bike
lanes would be buffered from the street with
landscape strips and there would be sidewalks
on both sides of the street outside the bike
lanes. With two travel lanes and no on-street
parking, this section is projected to be about
60 feet wide; however, exact dimensions will be
finalized during the design phase.
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THE BLANTON STREET CONCEPT ALIGNMENT

SW Johnson St

SE Cornelius Pass Rd

S ,
W Tualatjp, Valley 1,
y

HILLSBORO

§ Existing Signal
@ Planned Half Signal
== SW Blanton Street (separated bike lanes)

SW 198th Ave
SW 185th Ave

=== Existing separated bike lanes

=== Shared-use path connector

There are several design approaches that
could be applied to provide on-street parking in
some areas or to reduce the necessary right-
of-way. On-street parking could be provided in
some areas within the proposed 60-foot typical
section by removing the landscape strip and
protecting one of the bike lanes behind the
on-street parking (as shown in the narrower
sections on page 27).

LAND ACQUISITION

The 60-foot cross-section would maintain the
approximate centerline of the current roadway
cross section and would encroach on about 160
tax lots on either side of the road throughout
the corridor. However, these properties would
be minimally impacted, and most driveways
would remain usable.

Wider cross-sections utilizing all or some of the
74-foot TSP ROW would significantly impact

BEAVERTON

Westside Trail
trailhead

2
2
SW160th Av.

about 80 tax lots, with these properties losing

a functioning driveway (a driveway of less than
25’ deep) or have their building impacted.
Therefore, wider cross-sections incorporating
parking would add significant cost and impact to
properties along the corridor.

The Blanton cross-section with on-street
parking (full 74’ cross-section) would require
approximately an additional 150,000 square feet
of right-of-way which would cost approximately
an additional $2.25 million, not including
properties that may require full purchasing.

The 74’ cross-section if applied throughout the
corridor could result in the need to purchase
approximately 30 properties due to the
reduced setback and resulting lack of off-street
parking. The additional construction cost of the
additional 14’ of pavement is estimated to cost
an additional $3-5 million.

THE BLANTON STREET REGIONAL TRAIL CONCEPT TYPICAL CROSS SECTION

1l e

ADVANTAGES DISADVANTAGES
Bike lanes are Requires some
physically separated purchase of property
from the roadway with on both sides of the
landscaped buffers street
and raised curbs

Would not allow for
on-street parking or
loading

Intended to be
comfortable and

accessible for = -
all ages.
2' Shy 2' Shy
©
N | Side Bike S Side | 4
walk | Lane |2 walk
6 6 6

60’
Section used in cost estimate for entire corridor except segment between 178th
Avenue and 173rd Avenue.

30 VISUALIZATION OF A TYPICAL SECTION

Visualization intended for illustrative purposes only.
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WIDER SECTION

On wider segments of the roadway, on-street parking can be included. The first figure below
shows how parking can be incorporated on one side of the road with 67 feet of available width.
The second figure shows a 74-foot-wide section with parking on both sides.

WIDER SECTION: PARKING ADDED ON ONE SIDE

2' Shy 2' Shy
Travel Lane 4
walk walk
6 b'—f 4 p— 8'—— 1" — 12 6 6
67’
Section used in cost estimate for segment between 178th Avenue and 173rd Avenue.
WIDER SECTION: PARKING ADDED ON BOTH SIDES
-r%‘ : »; &
,: S s k,q_ {f} '— =
% : ; :
TRy s
‘ . ° . : - —om o
Q. How much parking is needed in the area? | = = ;
2' shy @ N 2" Shy
° Currently, few people park on Blanton Street west of SW 185th Avenue. | side | sike |28 Paking | Travellane | Travellane | Parking |28| sike | side | A
East of SW 185th Avenue, greater amounts of multi-family housing and wak | Lane (29 89| Lane | walk
@ improved sections of roadway result in more on-street parking. As the ¢ oA A — 8 — 1 — W ———8'——f4—5 o
corridor develops with more multi-family housing, demand for parking 74
could increase.
Blanton Street is classified as a collector west of SW 170th Avenue. The l ADVANTAGES
standard for Collector Streets does not include on-street parking. Adding . Intended to be accessible and comfortable for all ages and abilities
parking would increase the amount of right-of-way that will need to be . . . - '
purchased from property owners along the corridor. « Increases separation from traffic for people walking, biking, and rolling
» Provides on-street parking or loading in targeted locations

’ DISADVANTAGES

« Requires additional purchase of property

« Underutilized parking may lead to higher speeds along corridor
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NARROWER SECTION ALTERNATIVES
Two potential layouts that fit within a constrained right-of-way are shown in the figures below.

NARROWER SECTION: PARKING ON ONE SIDE, NARROW LANES

2' Shy 2' Shy

Travel Lane | Travel Lane

walk
4" 5 5" 10.5" 10.5" - ' 6'

60’

This alternative layout fits within a 60 feet of right-of-way and provides a parking protected bike
lane, separated bike lane, and sidewalks on both sides of the roadway. The additional value
provided by this layout is accommodating on-street parking on one side of the road.

This narrower section is not included in the preferred layout for Blanton Street

NARROWER SECTION: WITH BUFFERED BIKE LANES
2

Siclenwecalk Siclenwealk

g 5"
Masimurn ROW per Washington County TSP
T4

—t—f—

This alternative layout that fits within 54 feet of right-of-way and provides buffered bike lanes and
sidewalks on both sides of the roadway. This section may not be comfortable for all ages and
abilities due to the lack of fully separated facilities for people biking. The additional value provided
by this layout is a narrow cross section, reducing the potential impacts to adjacent properties.

This narrower section is not included in the preferred layout for Blanton Street

l‘ ADVANTAGES

- Reduces conflicts between bicyclists and cars using driveways by increasing separation.

« Requires the least purchase of property

. Provides the widest sidewalks

' DISADVANTAGES

May not be comfortable for all ages and abilities to bicycle
- Does not provide planting strip between people walking and the street

- Would not allow for on-street parking or loading

- Underutilized parking on the parking on on side option may lead to higher speeds
along corridor .

Traffic Considerations

Traffic operations were evaluated at the major
intersections along the corridor to understand
existing and future traffic conditions and how
those may impact the corridor needs and the
crossing treatment recommendations.

Previous plans for realignments of the off-

set intersections at SW 198th Avenue and

SW 185th Avenue were reviewed along with
their potential need for traffic signals. No
realignments or traffic signals are part of the
concept due to property impacts, cost, and
potential to increase traffic volumes on the
corridor. Both the TAC and SAC recommended
against improvements that would encourage
additional traffic on SW Blanton Street if it were
to be designated as the alignment for the TV
Trail. The proposed concept would not prohibit
these improvements from being pursued in the
future.

The need for left-turn lanes at the proposed half
signals was evaluated. None of the locations
currently have a left-turn lane. While these
intersections are currently over capacity during
the peak hours, alternative egress points exist
allowing for right-turns to exit the area. Adding
left-turn lanes is not recommended because
they would not alleviate the congestion

issue, would provide limited benefit to cars,
would reduce the space available to keep

the bike lane and sidewalk separated at the
intersections, and would be contrary to the TAC
and SAC’s recommendation to maintain SW
Blanton Street as a low-volume street for the
regional trail alignment.

At locations where the left-turns onto the

major street from SW Blanton Street are over
capacity and becoming a safety hazard, left-turn
restrictions should be considered.

The analysis of operations, queueing, and sig-
nal warrants is included in the appendix, in the
Traffic Analysis Memorandum.
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Protected Crossings

Protected crossings were evaluated and found
to be warranted at each of the five major
intersections along the SW Blanton Street
alignment that were evaluated to determine
the recommended crossing treatments based
on national and local guidance. As shown in
the concept overview map, half signals are
proposed at each of the intersections that is
currently unsignalized.

The intersections of SW Blanton Street with
SW 198th Avenue and SW 185th Avenue

are currently off-set intersections, requiring
additional design considerations to provide a
safe crossing for people walking, biking, and
rolling.

Key Consideration:
Numerous Driveways

Driveways that cross bicycle lanes can
pose a safety hazard. A cycle track with
bicycles traveling in both directions
can be confusing for drivers seeking to
exit driveways, as they typically expect
traffic of any kind to be coming only
from their left.

Having bicycle lanes on both sides of
the road traveling in the direction of
traffic will make it easier for drivers to
perceive oncoming cyclists.

3



SW BLANTON STREET/SW 198TH AVENUE SW BLANTON STREET/SW 185TH AVENUE

The results of a traffic analysis indicated a half signal is needed on the north leg of SW Blanton The concept design places a half signal on the south leg of SW Blanton Street with a multi-use
Street with a multi-use path on the west side of SW 198th Avenue connecting the offset path on the west side of SW 185th Avenue connecting the offset approaches of SW Blanton Street.
approaches of SW Blanton Street Wayfinding signage will direct trail users to cross at the half Wayfinding signage will direct trail users to cross at the half signal and use the multi-use path to
signal and use the multi-use path to traverse between the legs of the intersection. traverse between the legs of the intersection.

QO Where can |
® |earn more?
Additional information on
® the crossing analysis is
® included in the appendix,

, \ in the Traffic Analysis

Memorandum.

s’ S V
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SW BLANTON STREET/SW 160TH AVENUE

Traffic analysis indicated the need for a half signal trail users can use to travel east on SW Blanton

Street to the southern Westside Trail connection on SW Blanton Street east of SW 160th Avenue, or
travel north along a shared use path on the east side of SW 160th Avenue to the northern Westside

Trail access at the intersection of TV Highway.

i

—_—
—_—
—_
p—
—_—
—
—

—

Construction Considerations

UTILITIES

Utilities are located on one or both sides of the
entire corridor from SW 209th Avenue to SW
160th Avenue.

A 2-foot shy distance for utilities is provided
behind the sidewalks in the conceptual cross-
sections for SW Blanton Street. Additional
space may be required as an easement around
each pole. Coordination will be required

with PGE to relocate the poles. In addition,

further consideration should be made on
undergrounding the utilities. Saving 4’ of
total shy distance could reduce the number
of properties that would require right-of-way
negotiations.

COST ESTIMATE

A cost estimate was prepared for the SW
Blanton Street corridor as the TV Trail corridor
based on the proposed typical section of
approximately 60’ throughout the corridor,
except for the segment between 178th Avenue
and 173rd Avenue, which is based on the wider
67’ cross-section with parking on one side. The
cost estimate assumes above ground utilities

and constructing half signals at the unsignalized
major intersections.

The cost estimate includes enhanced driveways
and local street crossing treatments, stormwater
management, lighting, three new half signals,
modifications to two existing traffic signals, and
right-of-way. Costs of stormwater management
includes permanent landscaping and right-
of-way. The right-of-way estimate assumes

that a few feet of right-of-way is needed from
approximately 180 properties but that the design
will avoid impacts to buildings. The cost estimate
also includes engineering and contingencies.

Construction + $25,500,000

30% Contingency

Engineering (30%) $8,000,000

Right-of-way $2,900,000

Total $37,500,000
($15,300,000 per
mile)

The detailed cost estimate is included in the
appendix, in the Concept Design Memorandum.

« The full 74-foot cross-section would require
approximately an additional 150,000 square
feet of right-of-way, which would cost
approximately an additional $2.25 million
not including properties that may require
full purchasing. The 74’ cross-section, if
applied throughout the corridor, could result
in the need to purchase approximately 30
properties due to the reduced setback and
resulting lack of off-street parking.

- The additional construction cost of the
additional 14-feet of pavement and base is
estimated to cost an additional $3-5 million.

The estimated total additional cost compared
to the 60’ cross-section is $5-7 million, not
including potential full purchase of 30 homes.

A 55-foot cross-section would essentially
eliminate the ROW costs of approximately $3

‘ million. In addition, there could be potential

construction cost savings.

/

F-------

4

Key Consideration:
Cross Section Width

A 60-foot cross section rather than
a 74-foot one avoids impacts to
properties adjacent to the Blanton
Street corridor.
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‘ . Overview
Questlons this Chapter answers: The concept trail design for the Shaw Street
. . . alignment is a shared-use path along the north
x What WOUld thIS Optlon lOOk llke? side of SW Shaw Street (between Shaw Street
and the railroad) from SW 198th Avenue to
SW 160th Avenue. The TV Trail route would
likely need to use Blanton Street west of 198th

X HOW will people on fOOt’ bikes, and Ave in the near-term to connect to existing
mObI|Ity devices cross bU5y Streets? separated bike lanes and sidewalks at 209th

Ave. However, in the longer-term, the TV Trail
could connect more directly to a future segment
of the TV Trail west of 209th Ave.

z ® How will it impact parking?

All major roadway crossings would be
protected by existing signals or new half signals
just for people crossing the street. Connections
to the Westside Trail would be made at SW
160th Avenue using a path along the west side
of SW 160th Avenue and a new half signal at
SW Blanton Street or the existing traffic signal at
TV Highway, depending on whether trail users
are heading north or south on the Westside
Trail.
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THE SHAW STREET CONCEPT ALIGNMENT THE SHAW STREET REGIONAL TRAIL CONCEPT TYPICAL CROSS SECTION

SW Johnson St

SE Cornelius Pass Rd

SW TUaI .
atin .
alley Hyy, BEAVERTON

Sw 170th Ave

HILLSBORO <
S e
<
(% Westside Trail o o
g o trailhead 1" Shy oot Tga 1" Shy
ALOHA 3 c C
8 Existing Signal ; E g s\gﬁ( G § Travel Lanes G § Shared-Use Path b
[ee] = (V]
@ Planned Half Signal o 4 A £ 6’ 4 29’ 4 12!
= > <
SW Shaw Street (shared-use path) " ® s N \ 3 50"
Potential Long-term Shared-use Path . gxo“?‘ =
o @
ol

=== Existing separated bike lanes
== SW Blanton Street (separated bike lanes)

=== Shared-use path connector

What would it look like? TYPICAL TRAIL SECTION .
The typical section for a regional trail on SW
The Washington County Transportation System Shaw Street would include a 12-foot multi-
Plan (TSP) identifies SW Shaw Street as a Local use path on the north side of the street and a
Street with a 60-foot planned width, but today, sidewalk on the south side of the street. The

it has only 50 feet of right-of-way along much multi-use path and the sidewalk would be
of its length. The concept design uses a typical 1 itfered from the street with a landscape strip
width of approximately 50 feet to minimize (as shown on the next page). Sharrow pavement
property impacts. The 50-foot width may impact markings may be added for more confident
property owners towards the east end of the cyclists that wish to ride in the roadway.

corridor, as the trail will need to remain outside
the railroad’s required 30-foot offset area.

Visualization intended for illustrative purposes only.
-— . .
- gy — -
- 9 |
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Protected Crossings

Protected crossings were evaluated and

found to be warranted at each of the major
intersections along the SW Shaw Street
alignment. These were evaluated to determine
the recommended crossing treatments based
on national and local guidance. There is already
an existing traffic signal at SW 198th Avenue
and SW Shaw Street. The intersections at SW
185th Avenue, SW 170th Avenue, and SW 160th
Avenue are not signalized and would require a
half signal in order to be protected.

There are a number of challenges in providing
half signals, including railroad coordination,

the provision of eastbound right-turn lanes at
TV Highway, and placement of the half signal
equipment. Further analysis needs to be
conducted to determine the technical feasibility
and cost of providing these half signals.

If half signals cannot be installed at this location,

trail users would need to use the protected
crossings at the traffic signals at TV Highway as
shown below.

DIRECT CROSSINGS COMPARED TO CROSSING AT TV HIGHWA

=3 Lty

. \a ? A I
i~

® P

south side of the street.

Q: How much parking is needed in the area?

Informal parking occurs along the corridor, mostly within the railroad’s
A. 30-foot offset area. While parking space is not included in the typical 50-
o foot section, where 60 feet of right-of-way can be acquired, consistent
with the TSP, there is an opportunity to include on-street parking on the

\ maintenance.

SW SHAW STREET/SW 185TH AVENUE

The crossing at SW 185th Avenue would be the most inconvenient crossing in the corridor if trail
users had to cross at TV Highway instead of at a half signal at Shaw Street. The figure above
shows what the half signal may look like if the technical challenges can be addressed and could
be approved by the railroad. Westbound movements may be prohibited in order to provide space
for the signal equipment. A new eastbound right-turn lane on TV Highway is also required to make
the half signal possible.

FENCING NEEDS

With improvements made within
the vicinity of the railroad, fencing
will likely be required along Shaw
Street to channelize existing
informal crossing to intersections.
Coordination between the County
and the railroad will be required
determine responsibility of fence

Challenges and Constraints

The existing railroad equipment is
out-dated and does not meet current
rail standards. A full rebuild of the rail
crossing will require the installation
of a 10’ center median with post and
gate arm to control northbound travel
lanes when railroad equipment is
activated. The space required for
the 10’ center median will require a
general widening of the roadway to
\ accommodate the additional width.

\

e e a P
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SW SHAW STREET/SW 170TH AVENUE

The short distance between TV Highway and Shaw Street at SW 170th Avenue makes a half
signal at this location very unlikely. The crossing at TV Highway could be improved to simplify
the crossing as shown in the figure above. This requires removing the pork chop island for the
eastbound right-turn and relocating the signal and utilities located on the island to the corner.

RAILROAD COORDINATION

Improvements made within the vicinity of the railroad will likely trigger a railroad
crossing order. Depending on the level of improvement required as part of the
railroad crossing order, a full reconstruction of the railroad crossing may be
warranted. Under this scenario, opportunities may exist to provide a linear and
direct crossing between the east and west Shaw Street trail segments through the
relocation of railroad equipment. The existing railroad equipment is out-dated and
does not meet current rail standards. A full rebuild of the rail crossing will require the
installation of a 10’ center median with post and gate arm to control the northbound
travel lanes.

SW SHAW STREET/SW 160TH AVENUE

Shaw Street Trail
i to Westside Trail
Shaw Street Trail =% (south)—cross at
. to Westside Trail i : SR Blanton Street
(north)—cross at i :
TV Highway

k

. RO

)

Trail users on Shaw Street at 160th Avenue will have the opportunity to travel north to TV Highway
to access transit or the Westside Trail north of TV Highway. For people with destinations south
including the Westside Trail, utilizing the shared-use path along the west side of SW 160th and
crossing at the Blanton Street half signal will provide a separated comfortable connection. Based
on the challenges of designing and getting approval for a half signal at Shaw Street, the study
team proposed a shared-use path on the west side of 160th Avenue to connect trail users to the
signalized crossing at TV Highway to the north and adding a half signal at Blanton Street. This
would not require trail users to travel out of their way to access a protected crossing if heading
north or south to the Westside Trail.

Similar to Blanton Street, crossings are an
essential element in providing an accessible,

comfortable, and low-stress experience for
people walking, biking, and rolling across major Where can l
intersections. Widening the sidewalks crossing

learn more?

Additional information on
the crossing analysis is
included in the appendix,
in the Traffic Analysis
Memorandum.

the railroad crossing will require extending and
replacing the rail crossing panels and possibly
upgrading other railroad equipment.

The study team is exploring the feasibility of

a pedestrian half signal at SW 185th Avenue.
However, building this will be challenging due
to the proximity to the railroad and TV Highway.
If this option is not feasible, people would need
to cross the railroad tracks and use the existing
crosswalks at TV Highway.

‘------------------------->

M
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RAILROAD CROSSINGS

SW Shaw Street runs parallel to the railroad.
There are approved crossings of the railroad

at SW 198th Avenue, SW 185th Avenue, SW
170th Avenue, and SW 160th Avenue. There are
also several locations where people cross the
railroad without a crossing. Based on spacing
and transit access, railroad crossings should be
prioritized at SW 178th Avenue and SW 192nd
Avenue.

INFORMAL CROSSING AT 178TH

UTILITIES

Utilities are located on the south side of the
corridor from SW 198th Avenue to SW 160th
Avenue with a few utility poles located on
the north side of the street west of SW 170th
Avenue.

Utility poles could be located at the back
of the sidewalk on the south side of the
corridor. Coordination will be required
with PGE to relocate the poles. In addition,
further consideration should be made on
undergrounding the utilities.

COST ESTIMATE

A cost estimate was prepared for the SW Shaw
Street corridor based on the proposed typical
section of approximately 50 feet.

The cost estimate from SW 198th Avenue
to SW 160th Avenue includes stormwater

management, lighting, and right-of-way. Costs
of stormwater management includes permanent
landscaping. The crossings and potential
fencing are estimated separately based on their
uncertainty of cost and feasibility. The right-
of-way estimate assumes that right-of-way is
needed from approximately 60 properties in
order to keep the improvements outside of the
railroad 30-foot offset areas. The cost estimate
also includes engineering and contingencies.

Costs to connect the trail to the separated bike
lanes in South Hillsboro that start at SW 209th
Avenue/SW Blanton Street are based on the
costs to improve SW Blanton Street plus the
need for a shared use path on the west side of
SW 198th Avenue between SW Shaw Street and
SW Blanton Street.

Construction + $12,400,000
30% Contingency

Engineering (30%) $3,700,000
Right-of-way $1,700,000
Shaw Sub-Total $17,.800,000

($9,900,000 per mile)

SW Blanton Street $7,700,000
(209th — 198th)

Railroad Crossings $7700,000
and Half Signals

Fencing $500,000

Total $33,700,000

9 /// WHAT HAPPENS NEXT?

Questions that will need to be answered in the
refinement process:

SW Blanton Street

«  How much right-of-way is needed to provide
an all-ages facility that meets the County’s
design standards? Is it possible to maintain
that amount of space throughout the trail
corridor?

« Is undergrounding utilities cost-feasible,
and would that allow additional space to
provide an all-ages facility within the existing
available right-of-way, or with a minimal right-
of-way acquisition from property owners?
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Source: ODOT

SW Shaw Street

« Can the proposed half signals meet ODOT
and the railroad requirements?

« Could SW Shaw Street be the regional trail
without direct crossings?

The following table describes some of the
tradeoffs between the two TV Trail route
options.
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What is the next
phase for the TV
Trail?

How will Washington
County select a
preferred alignment?

YAV IR ERIEI
be funded?

What is the
timeframe for
implementation?

Additional refinement will be required to choose the preferred
alignment for the TV Trail. As an interim solution, complete
streets improvements including sidewalk infill and improved
crossings can be completed along Blanton Street. The
refinement process for determining the preferred TV Trail
alignment will include determining land acquisition needs,
feasibility of crossing treatments, parking needs, and additional
coordination with the railroad. Various State, Federal, and local
funding sources should be explored as funding opportunities.

THE TWO TRAIL OPTIONS: PROS AND CONS

Corridor Pros

Cons

SW Shaw Street .

Designed like a regional trail
parallel to the street

Intended to be accessible and
comfortable for all ages and
abilities

Close to TV Highway businesses
and transit

Fewer conflicts between
driveways and people walking,
biking and rolling

Direct crossings of major streets
may be expensive and difficult to
construct. People may need to
cross the railroad tracks and use
crosswalks at the TV Highway
intersections.

Fewer community destinations for
people walking, biking and rolling
on Shaw Street

SW Blanton Street -

Designed like a “complete street”

providing bike lanes separate
from sidewalks

Intended to be accessible and
comfortable for all ages and
abilities

Close to neighborhoods, schools
and parks

More people walk, bike, and roll
on Blanton today.

May have more property impacts

Many driveways potentially
creating conflicts between people
biking and cars entering/exiting
driveways

Not designed like a regional trail

Not as convenient to TV Highway
businesses and transit service

10 /// IMPLEMENTATION

Adoption Process

With direction from the Washington County
Board of County Commissioners, County
staff will continue refining the Blanton Street
and Shaw Street alternatives to determine
which should be designated as the regional
trail corridor and the scope of improvements
that should move forward for each corridor
regardless of the regional trail designation.

The County will need to amend the Washington
County TSP, and Aloha- Reedville Community
Plan, and recommend including the TV Trail
Concept Plan into the Regional Transportation
Plan (RTP) to reflect the proposed plan for each
corridor.

«  Amend Washington County TSP and
Community Plans: 2021/2022

« Add project to RTP: 2023

The TV Trail Concept Plan solutions can

be separated into distinct near- and long-
term improvements to support incremental
implementation as funding sources are
identified. In the near-term, improvements to
Blanton Street should be pursued including
sidewalk infill, wayfinding, and treatments to
reduce walking, biking, and rolling exposure
to motor vehicle traffic. Opportunities exist to

address these needs through redevelopment
and frontage improvements.

In the long-term, Washington County should
continue to pursue the trail connection along
SW Shaw Street as an additional connection

to the SW Blanton Street corridor. Further
refinement and opportunities exist to connect
the SW Shaw Street trail west to South Hillsboro
and beyond.

Phasing Approach

Improvements to Blanton and Shaw Street
are identified as accommodating future east-
west connectivity as part of the Tualatin Valley
Trail. The Concept Plan identifies designs for
potential improvements that require further
refinement. The cost estimates associated
with the proposed designs range from
$33.7M — 37.5M and will likely be achieved
opportunistically and/or incrementally. As
refinement to the Blanton and Shaw Street
trail concepts is advanced, opportunities for a
combined trail alignment utilizing segments of
Blanton and Shaw Street should be explored.
This section describes potential phasing to
implement the identified improvements if
pursued as a publicly funded capital project.

4-------------------------‘
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SE Cormnelius Pass Rd

SW BLANTON STREET SW BLANTON STREET (CONTINUED)

Due to the estimated cost a segmented approach is likely for implementing the TV Trail regional « SW 209th Avenue and SW 198th Avenue is
vision for Blanton Street. Using the goals and evaluation criteria established for the Concept identified on the Major Streets Transportation
Plan segment improvements should be prioritized based on proximity to destinations, equity Improvement Program High Growth Project
considerations, availability of funding and ease of implementation. The map below illustrates List making it a likely candidate to be funded
recommended priority segments for Blanton Street: and constructed in the near-term. Due its

opportunity to be funded, and that it would
connect to existing cycle tracks west of SW
209th Avenue, this segment is a high priority
for implementation in the near-term. The
approximate cost to fund this segment

is $7.5M.

« SW 170th Avenue to the Westside Trail (east
of SW 160th Avenue) has the highest planned
residential density and existing proportion
of low-income households and people of
color within the study area. This segment
provides access to Barsotti Park, connects
people to the Westside Trail and based on
community input as well as staff observation
would benefit from traffic calming measures
in the near-term. This section is classified as
a neighborhood route compared to the rest
of Blanton which is a collector street. The

— 1st Priority - SW 209th to SW 198th ipggﬁ;l('mate cost o fund this segment

=== 2nd Priority - SW 170th to SW 160th , , ,
- o 2 . Longer-term improvements will be required
3rd Priority - SW 185th to SW 170th along Blanton Street between SW 198th
4th Priority - SW 198th to SW 185th Avenue and SW 170th Avenue. In 2019, the
Urban Road Maintenance District Advisory
Committee approved a Pedestrian and
’ \ Biking Improvement project for funding in
FY 2020-21and FY 2021-22 constructing
, \ sidewalk on one side of Blanton Street
Y 4 ~ between 185th and 198th avenues. The
, \ project had been on hold awaiting the
outcome of the Concept Plan. There may
, \ be an opportunity to revisit that project and
, \ the best use of those funds. For example,
, \ the funding may be repurposed towards
preliminary design of a complete streets
, \ project (including bicycle facilities) in this
section of Blanton or towards improvements
on the neighborhood route section east of
170th Avenue. The approximate cost to fund
the segment of SW 198th Avenue to SW
185th Avenue is $10.1M and the segment of
SW 185th Avenue to SW 170th Avenue
is $11.5M.

BEAVERTON

SW 170th ave

Sw Blanton St
HILLSBORO

SW Blanton St

SW 209th
Ave

/

SW 185th Ave
SW 160th Ave
Westside Trail

ALOHA

SW 198th Ave

--J

SW SHAW STREET

Further refinement to Shaw Street is needed
with particular emphasis on the major crossings
including SW 185th Avenue, SW 170th Avenue,
and SW 160th Avenue. Based on project
understanding, a railroad crossing order will

be required at these major intersections due

to the proximity of the improvements and
railroad equipment. The railroad crossing

order will explore possible impacts and
potential intersection retrofits to bring the
existing railroad infrastructure up to standard
while providing an improved crossing for

trail users. SW 198th Avenue will also require
improvements to accommodate the proposed
transition from Shaw Street to Blanton Street,
including at the existing signalized intersection
at Shaw Street. The segment of SW Shaw Street
between SW 209th Avenue and SW 198th
Avenue will remain a refinement area as part of
the County’s TSP.

Frontage improvements along the south side
of Shaw Street are likely to be implemented
through redevelopment. The trail facility along
the north side of Shaw Street will need to
explore potential funding sources including
State or Federal grant opportunities.

Funding Opportunities

Securing funding for the design and
construction of the envisioned improvements
to SW Blanton Street should be prioritized.
Local, regional, federal, and state funding
opportunities are identified in the table on the
following page.

Oregon Department of Transportation * Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN

91



52

Funding Funding Anticipated - o
Availability Solicitation FHotbilty Criteria

Local

Regional

Federal

Operations & Maintenance

SW SHAW STREET

The proposed concept for SW Shaw Street is a shared-use path on the north side of the road. The
shared use path would cross no driveways or street crossings other than the major intersections.
With this traditional trail configuration, the Tualatin Hills Parks and Recreation District (THPRD) may
be willing to maintain the regional trail on SW Shaw Street within the ultimate service boundary
(between 160th Avenue and 196th Avenue).

SW BLANTON STREET

The proposed concept for SW Blanton Street is a “complete street” approach to providing
separated facilities. Washington County currently maintains SW Blanton Street and is expected to
continue serve as the lead for maintenance of the SW Blanton Street concept given the nature of
the complete street build out.

Oregon Department of Transportation * Washington County | TUALATIN VALLEY TRAIL CONCEPT PLAN
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MEMORANDUM
Date: July 20, 2020 Project #: 23021.002
To: Dyami Valentine, Reza Farhoodi, Washington County

Glen Bolen, Talia Jacobson, John Russell, Oregon Department of Transportation

From: Nick Gross, Juan Barajas, Susan Wright, PE, PMP
Project: TV Trail Concept Plan
Subject: Final Project Need, Goals, Objectives, and Evaluation Criteria

PROJECT NEED

The Tualatin Valley (TV) Trail Concept Plan is a key part of the visionary surf-to-turf trail connection
between the Portland metropolitan area and the Oregon coast parallel to TV Highway (OR 8). The project
area for the TV Trail is centered on TV Highway from SE Cornelius Pass Road in Hillsboro, east through
Aloha to SW 160%™ Avenue/SW Millikan Way in Beaverton.

Within this segment, the TV Trail is envisioned as a regional trail that will run parallel to the TV Highway
corridor, connecting key regional and town centers in Washington County and the communities of
Beaverton, Aloha, and Hillsboro, and providing much needed multimodal connections for the
underserved communities within the TV Highway corridor. The TV Trail Concept Plan will establish a
preferred trail alighment and design. The preferred trail alignment will provide a low-stress, east-west
active transportation route, with safe and accessible connections to the essential destinations and transit
service provided along TV Highway. The potential trail alignments within a half-mile buffer of the TV
Highway corridor include:

=  SW Johnson Street

= SW Alexander Street

= TV Highway/Railroad Right-of-Way
=  SW Shaw Street

= SW Blanton Street

In order to meet the transportation and recreational needs of the surrounding communities, including
users of all ages and abilities, the TV Trail will strive to achieve a level of traffic stress (LTS) 1 rating by
providing a fully separated trail facility with protected street crossings at key intersections.

Figure 1 illustrates the project area including major active transportation generators and destinations.

FILENAME: H:|23|123021 - TRANSPORTATION AND LAND USE PLANNING|002 - TUALATIN VALLEY REFINEMENT PLAN|TASK 3 -
EXISTING CONDITIONS|23021.002 - PROJECT NEED GOALS OBJECTIVES AND EVALUATION CRITERIA - FINAL - 072020.D0CX
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TV Trail Concept Plan Project #: 23021.002
July 20, 2020 Page 3

GOALS, OBJECTIVES, AND EVALUATION CRITERIA

The TV Trail Concept Plan must be integrated into the existing and planned regional trail system to
provide connectivity to the regional trail system while also improving local access to daily needs, services,
and transit for the Aloha community. Given the varying context of these regional and local needs, the
project team developed a tiered framework for evaluating the initial trail alignment alternatives and
refined trail alignment alternatives.

Tier 1: Initial Screening

At its highest level, the TV Trail Concept Plan must provide a safe, efficient, and integrated trail
connecting to the broader existing and planned regional trail system and must have the potential to be
designed to achieve a low-stress experience. The purpose of the initial screening is to refine the five (5)
potential trail alignments to three (3) alignments to be advanced into a conceptual design phase. The
gualitative screening criteria for Tier 1 includes:

= Integration into the existing and planned Regional Trail Network
= Potential for Low Stress user experience
The initial qualitative screening criteria was applied to the five (5) TV Trail alignment alternatives to

screen each alternative, as summarized in Table 1.

Based on the Tier 1: Initial Screening criteria and input provided by the TAC, the following three (3) TV
Trail alignment alternatives are recommended to be advanced into the concept design phase:

= SW Johnson Street

= SW Shaw Street

= SW Blanton Street

Alexander Street and TV Highway are not recommended to be advanced based on their “poor”
evaluations in one of the screening criteria.

Kittelson & Associates, Inc. Portland, Oregon



TV Trail Concept Plan Project #: 23021.002
July 20, 2020 Page 4

Table 1: Tier 1: Initial Alignment Screening

Johnson St Alexander St TV Highway Shaw St Blanton St

Regional Trail Network
Connectivity

Low-Stress Environment
Potential

Evaluation Matrix Legend:

.Good OFair OPoor

Notes:

Connects Beaverton Creek Trail to proposed Reedville Trail

Does not connect to any regional trail without multiple turns

Direct extension of proposed Tualatin Valley Trail

Connects to Westside Trail with potential route to Tualatin Valley Trail to be explored

Connects Westside Trail to Reedville Trail/Tualatin Valley Trail

Good potential to achieve low-stress experience through design

Fair potential to achieve low-stress experience through design — challenges at cross-streets due

No e wNPRE

to proximity to TV Highway

8. Poor potential to achieve low-stress experience through design due to proximity of trail to TV
Highway and the traffic noise, speed, and volumes even if the facility could be separated with a
barrier.

9. Fair potential to achieve low-stress experience through design - challenges at cross-streets due
to proximity to TV Highway

10. Good potential to achieve low-stress experience through design

Kittelson & Associates, Inc. Portland, Oregon



TV Trail Concept Plan
July 20, 2020

Project #: 23021.002
Page 5

Tier 2: Refined Concept Screening

The Tier 2: Refined Concept Screening will be applied to the three (3) alighments recommended for advancement. The refined concept screening will rely on the full set of goals, objectives, and evaluation criteria for the project. These

goals, objectives, and evaluation criteria will be used to set the vision for user experience along the TV Trail and framework for successfully implementation. These elements are defined as follows:

= Goals: Provide vision and aspiration for project outcomes.

= Objectives: Refined descriptions and framework on how goals can be accomplished.

= Evaluation Criteria: Measurable achievements; both qualitative and quantitative, to gauge progress towards the project success.

Table 2 summarizes the goals, objectives, evaluation criteria, and measures for the refined concept screening of the three (3) TV Trail alternatives recommended for advancement. The goals and objectives are based on a review of prior

planning efforts in the project area; direction from policymakers and the project management team (PMT); and public as well as stakeholder input.

Table 2: Goals, Objectives, and Evaluation Criteria

Objectives

Evaluation Criteria

Measures

e Reduce the potential frequency and severity of crashes involving
people walking and biking on or parallel to TV Highway.

Safety e Reduce the potential frequency and severity of crashes involving

people walking and biking across TV Highway, intending to access

the potential trail.

Does the trail alternative reduce the potential frequency and severity of crashes involving potential trail
user compared to existing facilities? (yes/no, to what extent?).

Does the trail alternative maximize separation between vehicles and trail users at crossings where
potential users will access the trail or minimize the number of needed crossings? (yes/no, to what
extent?).

Number of intersection crossings by type and
number of lanes (i.e. stop control vs. signalized
crossing, dedicated phasing for crossing, number of
lanes to cross).

e Provide new and improved access to daily needs and services.

e Increase connections to community destinations including schools,
transit stops, parks and recreation facilities, employment areas,
regional centers, and the broader trail network.

Connectivity

Does the trail alternative provide new connections to enhance access to daily needs and services for
people walking, biking, and taking public transit? (yes/no, to what extent?).

Does the trail alternative increase the number of destinations accessible by walking, biking, or public
transit for residents? (yes/no, to what extent?).

Proximity to essential destinations/daily needs (# of
destinations adjacent to trail and within % mile).
Number of transit stops within % mile.

e Incorporate design elements that increase community livability by
maximizing access to recreation.

e Minimize exposure for people walking and biking to air toxins and
particulate matter.

Health/Livability

Is the trail alternative located to maximize recreation access for people within a % mile of the trail?
(yes/no, to what extent?).
Is the trail alternative located to minimize exposure to air toxins and particulate matter?

Proximity to parks/open space/schools (# of
schools and parks adjacent to trail and within %
mile).

Adjacent traffic volumes.

e Incorporate and build from previous plans for the study area.

e Coordinate with neighboring jurisdictions and area partners to
provide consistency with other area plans.

e Provide a clear plan for the area, including an implementation
strategy.

Coordination

Has the trail alternative considered previous planning efforts within the TV Highway corridor? (yes/no,
to what extent?).

Neighboring jurisdictions and area partners providing comments on the plan during development
(yes/no, to what extent?).

Does the trail alternative identify cost, timeline, and potential funding strategies (yes/no, to what
extent?).

Planning level cost estimate.

Coordination agencies and issues (i.e. railroad,
Washington County, Aloha, Hillsboro, Beaverton by
# and type of coordination issues).

e Accurately and clearly identify the feasibility of potential
alternatives.
e Consider anticipated costs, funding sources, environmental impacts,

Is the alignment alternative feasible from a funding, environmental, right-of-way, and permitting

Significant Impacts (i.e. environmental, right-of-

e Provide equitable access to the trail for transportation
disadvantaged populations underserved by recreational facilities. .

Feasibilit . . erspective? (yes/no, to what extent?). .
B right-of-way, and permitting. persp (ves/ .) way, railroad, etc. by # and type).
. L . . . Concept has concurrence from the railroad (yes/no).
e Consider potential impacts to railroad and potential railroad
relocation?
. . . . . . . Buffer space and adjacent traffic volumes.
e Provide a comfortable trail facility that meets the needs of all users Does the alignment alternative provide for a comfortable facility that can meet the needs of all users . .
and abilities and abilities by providing the lowest stress facility possible? (yes/no, to what extent?) Traffic speed and noise levels.
Equity ) ypP & yp F ! U Percent of population within % mile of facility

Does the alignment service higher portions of transportation disadvantaged population than the
average for the area?

considered transportation disadvantaged.

Kittelson & Associates, Inc.

Portland, Oregon
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NEXT STEPS

The goals, objectives, evaluation criteria, and measures have been reviewed and refined based on input
provided by the Technical Advisory Committee (TAC). The final three alignments advanced for refinement
will be determined based on input from the Stakeholder Advisory Committee (SAC).

The objectives will then guide the development of three concept level alternatives. The evaluation
criteria and measures will be applied to help refine the concepts and select a preferred alternative, with
stakeholder input, and ensure that the final plan meets the project objectives.

Kittelson & Associates, Inc. Portland, Oregon
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MEMORANDUM
Date: October 16, 2020 Project #: 23021.002
To: Dyami Valentine, Reza Farhoodi, Washington County

Glen Bolen, Talia Jacobson, John Russell, Oregon Department of Transportation

From: Nicholas Gross, Juan Barajas, Susan Wright, PE, PMP

Project: TV Trail Concept Plan

Subject: Trail Alignment Alternatives & Evaluation Memorandum
PURPOSE

The purpose of this memorandum is to 1) determine the most feasible and context appropriate facility
type for each of the potential trail alignments and 2) evaluate the potential trail alignments comparatively
to determine which trail alignment most closely aligns with the project vision and goals.

The three trail alighments selected as part of the initial Tier 1 screening process include:

= SW Johnson Street (Alternative A & Alternative B)
= SW Shaw Street (Alternative A & Alternative B)
= SW Blanton Street

The trail alternatives were developed based on national and local design guidance for developing low
traffic-stress walking and biking facilities, assessing the existing and planned conditions, identifying
location specific constraints and opportunities, and determining the most feasible regional trail facility
solution for each trail alignment.

The trail alignment evaluation analyzed each alignment by applying the evaluation criteria established in
the Project Need, Goals, Objectives, and Evaluation Criteria memorandum (Reference 1).

The potential trail alternatives vary between each alignment based on opportunities and constraints
including existing and planned right-of-way, number of conflict points (e.g. intersection crossings,
number of driveways), and surrounding land uses and destinations. Ultimately, the preferred trail
alignment will be selected based on a combination of how well the alternatives perform against the
evaluation criteria, in addition to stakeholder and public input.

Figure 1 illustrates the potential trail alignment selected as part of the initial Tier 1 screening process.

Kittelson & Associates, Inc. Portland, Oregon
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TV Trail Concept Plan Project #: 23021.002
October 16, 2020 Page 3

TRAIL ALTERNATIVES

This section summarizes the findings of the trail alternatives analysis and includes conceptual trail cross
sections and enhanced crossing facilities based on the context of the potential trail alignments.

Multimodal Analysis

This section summarizes the results of a multimodal transportation analysis, including bicycle level of
traffic stress and multimodal level of service for pedestrians on the existing facilities. For both analyses,
the results of the lowest performing sections were assumed on full corridor segments. For example, if
some sections of SW Blanton Street have existing sidewalks while other sections are lacking sidewalks,
the analysis assumed no sidewalks are provided for the entire corridor. This approach was selected due
to the context and overarching need of the project to provide a regional trail facility and the assumption
that people traveling along the future trail may have the desire to travel its full length.

Level of Traffic Stress

ODOT’s Analysis Procedures Manual (APM) provides a methodology for evaluating bicycle facilities within
urban and rural environments called Bicycle Level of Traffic Stress (BLTS). As applied by ODOT, this
methodology classifies four levels of traffic stress that a person biking can experience on the roadway,
ranging from BLTS 1 (little traffic stress) to BLTS 4 (high traffic stress). A road segment that is rated BLTS
1 generally has low traffic volumes and travel speeds and is suitable for all, including children. A road
segment that is rated BLTS 4 generally has high traffic volumes and travel speeds and is perceived as
unsafe by most adults. Per the APM, LTS 2 is considered a reasonable target due to its suitability with the
majority of people.

All three potential trail alignment corridors currently operate as mixed traffic segments with no
centerline. As a result, BLTS ratings are based on the speed of the roadway, average daily traffic (ADT),
functional classification, and number of travel lanes per direction. Table 1 summarizes the existing BLTS
ratings for each of the potential trail alignments.

Table 1: Bicycle Level of Traffic Stress (LTS) Results

LTS Criteria
Function Lanes per
Street Classification Speed (MPH) Direction
SW Johnson Street >3,000 Collector 32-342 1 3
SW Shaw Street 750 —<=1,500* Neighborhood 354 1 3
SW Blanton Street (West of SW 170t Avenue) >=3,000 Collector 31-332 1 B
SW Blanton Street (East of SW 170" Avenue) >=3,000 Neighborhood 31-332 1 3

1. ADT based on traffic data provided by Washington County and rounded to ADT ranges identified in ODOT APM
2. Based on 85th Percentile

3. Posted speed

4. ADT based on 2009 traffic count data.

As summarized in Table 1, all potential trail alignments result in a rating of LTS 3. This is primarily due to
the posted and 85™ percentile speeds exceeding 30 MPH.

Kittelson & Associates, Inc. Portland, Oregon
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Multimodal Level of Service

ODOT’s APM provides a simplified multimodal level of service (MMLOS) spreadsheet for use in calculating
MMLOS scores for pedestrian and bicycle facilities. MMLOS is intended for use when a detailed analysis
is desired such as in facility plans or projects when a no-build alternative is compared to one or more
build alternatives.

The pedestrian MMLOS score is based on number of lanes, sidewalk width, speed limit, and directional
volume. Table 2 summarizes the existing MMLOS ratings for pedestrian facilities along each of the
potential trail alignments.

Table 2: Pedestrian Multimodal Level of Service (MMLOS) Results

MMLOS Criteria

Directional Hourly Volume?

Number Sidewalk Speed
Street of Lanes Width (MPH) High Medium

SW Johnson Street 1 N/AL <=40 <1,500 >500 C
SW Shaw Street 1 N/A? <=40 <1,500 <500 B
SW Blanton Street (West of SW 170t Avenue) 1 N/A? <=40 <1,500 >500 C
SW Blanton Street (East of SW 170t Avenue) 1 N/A? <=40 <1,500 >500 C

1. No sidewalks or sidewalk gaps
2. Hourly volumes estimated based ADT.

Regional Trail Facility Needs & Expectations

As a regional trail facility, the expectation is that a rating of LTS 1 or MMLOS score “A” must be achieved.
As stated previously, BLTS 1 is suitable for users including children. For SW Johnson Street and SW
Blanton Street to achieve a reasonable BLTS score (BLTS 1) assuming ADT and speed remain constant,
buffered or fully separated bicycle facilities must be provided. Similarly, for potential trail alignment
corridors to achieve a MMLOS score of “A”, sidewalks must be provided at a minimum, while landscaped
buffered sidewalks are preferred. The regional trail facility need can be achieved by providing a fully
separated facility. In some scenarios, like SW Shaw Street, people biking could be accommodated under
a low stress environment in the roadway; however, this is not preferred for such a long segment of a
regional trail facility.

Kittelson & Associates, Inc. Portland, Oregon
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Guidance for Regional Trail Facilities

Metro’s Design Livable Streets and Trails Guide (Guide — Reference 3) provides guidance on the planning,
design, and performance-based decision-making approach for developing regional trails. The Guide was
reviewed to determine appropriate facility treatments and design parameters including potential cross
sections applicable for the Tualatin Valley (TV) Trail based on the surrounding context of potential trail
alignments.

Regional and Community Streets

Based on a review, the Regional and Community Street design parameters and definition most closely
reflect the goals, objectives and vision of the TV Highway Trail Concept Plan as well as the surrounding
characteristics of the alternative alignments. Figure 2 illustrates a conceptual rendering example of a
Community Street trail.

Figure 2: Community Street Regional Trail

1

N T
tro'Designing Livable Streets'and Trails-Guide

“Regional and community streets balance the multimodal travel and access needs of corridors,
neighborhoods, and some main streets, along with employment and industrial areas. Regional and
community streets can be located within residential neighborhoods as well as more densely developed
corridors and employment centers. Development can be set back from the street. Regional and
community streets can also serve as main streets with buildings oriented toward them at major
intersections and transit stops” — Metro’s Designing Livable Streets and Trails Guide.

The design principles and elements identified in Chapter 4 of the Guide are used to develop the concept
design cross sections illustrated in the following section of this memorandum. These design principles
and elements include but are not limited to trail width, right-of-way allocation, cross section elements
and delineation, and overall facility type based on surrounding contexts.

Kittelson & Associates, Inc. Portland, Oregon
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Cross Section Alternatives

The following section describes and illustrates the potential cross section alternatives based on the
existing and planned right-of-way (ROW)?, with considerations to adjacent property impacts. The cross
sections described in the following section would all achieve a low-stress experience for trail users by
providing fully separated accommodations for people walking and biking. Maps of the existing and
planned right-of-way for each corridor are included in Attachment A.

While each example cross section identifies specific elements and dimensions within the identified ROW,
adjusting cross section elements and dimensions will likely be required to fit the context of each potential
trail alignment more accurately. Each ROW cross section (74-foot, 60-foot, 50-foot, and 40-foot) provides
an example of a one-sided trail facility as well as a two-sided fully separated walking and biking facilities.
For the example cross sections with a one-sided trail facility, developing one side of the roadway should
be considered as an interim solution to minimize impacts.

74-Foot Cross Section

Based on the planned ROW for SW Johnson Street and SW Blanton Street (west of SW 170" Avenue),
two 74-foot regional trail cross sections were developed and are illustrated in Figure 3 and Figure 4.

Figure 3: 74-foot Cross Section — Option A

2’ Shoulder

, oo oo ,
1Sy Side gg‘ Buffered | Travel Lane Center Travel Lane §§ Regional Trail ), Shy
walk [~& |Bike Lane Turn Lane ~ g p
& 4'— 8'— 11 12 mn 4' 14
b 74

As illustrated in Figure 3, the curb-to-curb cross section includes three vehicular travel lanes (one center-
turn lane), and one buffered or protected bike lane opposite the regional trail facility. Beyond the curb,
landscape buffers are provided on both sides with a sidewalk located on the opposite side of the regional
trail facility. Under this cross-section alternative, the regional trail facility is located on one side of the
roadway with walking and biking accommodations provided on the opposite side.

L Existing ROW maps are included in Appendix A.

Kittelson & Associates, Inc. Portland, Oregon
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Figure 4: 74-foot Cross Section — Option B
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As illustrated in Figure 4, the curb-to-curb cross section includes three vehicular travel lanes (one center-
turn lane), and two raised (separated) bike lanes in both directions. Beyond the curb, landscape buffers
are provided on both sides of the road, with sidewalks located on the back side of the landscaping strip.
Under this scenario, the regional trail facility is a combination of separated bi-direction facilities on both
sides of the roadway.

60-Foot Cross Section

A 60-foot cross section was developed for consideration along SW Johnson Street and SW Blanton Street
as an alternative with less impacts to adjacent properties compared to the 74-foot cross section. Figure
5 through Figure 8 illustrate the potential regional trail cross sections for the 60-foot ROW.

Figure 5: 60-Foot Cross Section — Option A
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As illustrated in Figure 5, the curb-to-curb cross section includes two vehicular travel lanes and one
buffered or protected bike lane opposite the regional trail facility. Beyond the curb, landscape buffers
are provided on both sides of the road with a sidewalk located on the opposite side of the regional trail
facility. Under this cross-section alternative, the regional trail facility is located on one side of the
roadway with walking and biking accommodations provided on the opposite side.

Figure 6: 60-Foot Cross Section — Option B
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As illustrated in Figure 6, the curb-to-curb cross section includes two vehicular travel lanes with 2-foot
shoulders on either side of the roadway. Beyond the curb, landscape buffers are provided on both sides
of the road, (separated) bike lanes and sidewalks located on the back side of the landscaping strip. Under
this scenario, the regional trail facility is a combination of separated bi-direction facilities on both sides
of the roadway.

Figure 7: 60-Foot Cross Section — Option C
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As illustrated in Figure 7, the curb-to-curb cross section includes two 11-foot travel lanes, one 8-foot
parking lane, and a parking protected buffered bike lane opposite the regional trail facility. A 2-foot
shoulder is provided adjacent to the regional trail resulting in an overall curb-to-curb width of 60 feet.
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Figure 8: 60-Foot Cross Section — Intersection Approach
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Center Turn
Lane

12'

Regional Trail

12"

60’
Figure 8 illustrates a conceptual 60-foot cross section for intersection approaches such as when crossing
roads such as SW 185" Avenue and a side-street left-turn lane is needed. A combination of the landscape
and shoulder space illustrated in Figure 6 is utilized to provided center turn lane. Having curb-tight
pedestrian and bicycle facilities at intersections can help to increase the visibility of pedestrians and
cyclists at intersections.

50-Foot Cross Section

A 50-foot cross section was developed for consideration along SW Shaw Street based on a review of the
existing and planned ROW with consideration of the railroad offset on the north side of the road. While
the Washington County TSP designates a 60-foot ROW for SW Shaw Street, the ROW is constrained due
to the 30-foot railroad off-set. Implementing a 50-foot cross section while avoiding the railroad off-set
will likely require encroaching into the existing parcels on the south side of the roadway. Figure 10
illustrates the potential regional trail cross sections for the 50-foot ROW.

Figure 9: 50-Foot Cross Section

1’ Shy 1" Shy

Travel Lanes

# 50

As illustrated in Figure 9, the curb-to-curb cross section is 22 feet with two vehicular travel lanes (no
center striping) and shared-lane markings “sharrows”. Beyond the curb, a 6-foot sidewalk and 12-foot
regional trail is provided separated by landscaping strips. Under this cross-section alternative, the
regional trail facility is located on one side of the roadway with walking accommodations provided on
the opposite side.

Kittelson & Associates, Inc. Portland, Oregon
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40-Foot Cross Section

A 40-foot cross section was developed for consideration along SW Shaw Street based on a review of the
existing and planned ROW with consideration of the railroad offset on the north side of the road. Figure
10 and Figure 11 illustrate the potential regional trail cross sections for the 40-foot ROW.

Figure 10: 40-Foot Cross Section — Option A
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As illustrated in Figure 10, the curb-to-curb cross section is 22 feet and includes two vehicular travel lanes
(no center striping) with shared-lane markings “sharrows”. A curb tight sidewalk is provided on the
opposite side of the regional trail. Under this cross-section alternative, the regional trail facility is located
on one side of the roadway with walking accommodations provided on the opposite side.

Figure 11: 40-Foot Cross Section — Option B
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14’

40'

Figure 11 illustrates an alternative cross section providing a landscape buffer between the roadway and
regional trail —increasing level of separation and decreasing level of traffic stress. Under this cross-section
alternative, the regional trail facility is located on one side of the roadway and no walking
accommodations are provided on the opposite side.

An alternative for intersection approaches was not developed for the 40-foot Shaw Street alternative
due to all intersection approaches being access controlled with left-turn movements precluded.

Kittelson & Associates, Inc. Portland, Oregon
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Guidance for Enhanced Crossing Facilities

The Federal Highway Administration (FHWA) Guide for Improving Pedestrian Safety at Uncontrolled
Crossing Locations (Reference 4) provides guidance on the selection of enhanced crossing facilities and
countermeasure options based on posted speed limit, average annual daily traffic (AADT), and roadway
configuration. Exhibit 1 illustrates the application of pedestrian crash countermeasures by roadway
feature type. The matrix indicates the possibilities that may be appropriate for designated pedestrian
and bicycle crossings.

Enhanced Crossing Countermeasures by Roadway Feature Type

Exhibit 1: Application of Pedestrian Crash Countermeasures by Roadway Feature Type

Posted Speed Limit and AADT
Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000
Roadway Configuration <30 mph| 35 mph |>40 mph|<30 mph| 35 mph |>40 mph|<30 mph | 35 mph |>40 mph
o2 |O ® (1) (1} 0] (1) @ )
2 lanes . 456 56 56las56| 56| 56(a56| 56/ 56
(1 lane in each direction)
7 90 O 7 9@ ©7 97 9 (0]
N ) 0230 60 ©0O0 3|0 60O O VO VOO ©
3Iune§wnh ral.sed'medlan 45 5 5 45 5 5 45 5 5
(1 lane in each direction)
7 ° 0 0O 7 ° 0 00 07 ° 0 O O
3 lanes w/o raised median 0230 60 0 30 /0O 60O VO V0O O
(1 lane in each direction with a 4 5 6 5 6 5 6|4 5 6 5 6 5 6|4 5 6 5 6|5 6
two-way left-turn lane) 7 9|7 9 07 9@ O 07 9 [0) [0)
. . O 60 60 V0 60 V0O V©©O 0O ©0 ©
4+ lanes with raised median 5 5 5 5 5 5 5 5 5
(2 or more lanes in each direction)
789|789 80789080 80080 80 80
4+ lanes w/o raised median 60 60 60 60 60 60 60 e e
(2 or more lanes in each direction) o 50 50 50 50 50 50 50 50
7 897 809 80789080 80080 80 8O0
Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on

# Signifies that the countermeasure is a candidate crosswalk approach, adequate nighttime lighting levels,
treatment at a marked uncontrolled crossing location. and crossing warning signs

@ Signifies that the countermeasure should always be Raised crosswalk
considered, but not mandated of required, based upon Advance Yield Here To (Stop Here For) Pedestrians sign

engineering judgment at a marked uncontrolled and yield (stop) !lne N
crossing location. In-Street Pedestrian Crossing sign

O Signifies that crosswalk visibility enhancements should Curb extension

: Al Fo it Pedestrian refuge island
I f th other identified
gg{%:g:gz;mgg plunclion wifh ofher identine Rectangular Rapid-Flashing Beacon (RRFB)**

- Road Diet
The absence of a number signifies that the countermeasure . . -
is generally not an appropriate treatment, but exceptions may Pedestrian Hybrid Beacon (PHB)
be considered following engineering judgment.

VoONOCODS W N

Key crossings for enhanced crossing treatment considerations include SE Cornelius Pass Road, SW 209t
Avenue, SW 198" Avenue, SW 185" Avenue, SW 170" Avenue, and SW 160%™ Avenue/SW Millikan Way.
Based on the roadway configuration, posted speed limit, and AADT, all key crossings are recommended
for enhanced crossing countermeasures.

Kittelson & Associates, Inc. Portland, Oregon
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Enhanced Crossing Treatments

The following section describes, illustrates, and provides real life examples of potential enhanced
crossing facilities that could be considered for installation at key crossings for each alignment alternative.
The crossing facilities described in the following section would all achieve a low-stress experience for trail
users by providing dedicated phasing or increase visibility for people crossing the roadway.

Rectangular Rapid Flashing Beacon (RRFB)

RRFBs are typically located on multi-lane or two-lane roadways at unsignalized locations. Additional
separation or enhanced crossings with a “RED” indication are typically needed on roadways with more
than three-lanes. RRFBs are activated through push button indication or passive activation through
detection. Once activated, RRFBs use an irregular flash pattern with yellow amber LEDs to alert motorists
that a person is crossing the roadway.

Where feasible, pedestrian refuge islands are recommended to provide a designated space for people
crossing. Advance Yield Here to (Stop Here For) Pedestrian signs and yield (Stop Line) is always
recommended as a complementary countermeasure to increase motorist yielding compliance. RRFBs
should not be installed at or near signalized intersections. Exhibit 2 illustrates a RRFB application on SW
Bontia Road in Tigard, OR.

Exhibit 2: Rectangular Rapid Flashing Beacon (RRFB) Example

C58 \ &
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The example shown in Exhibit 2 illustrates post-mounted RRFBs with a refuge median island. This RRFB

example is located on a 3-lane roadway with one travel lanes in each direction. Similar roadway context
and treatments could be considered along SW Johnson Street at SW 170%™ Avenue, and along SW Blanton
Street at SW 198™ Avenue, SW 185™ Avenue, and SW 160%™ Avenue. RRFBs are likely not appropriate
along SW Shaw Street due to the proximity of the railroad and signalized intersections along TV Highway.

Kittelson & Associates, Inc. Portland, Oregon
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High Intensity Activated Crosswalk “HAWK” / Pedestrian Hybrid Beacon (PHB) Signal

High intensity activated crosswalk “HAWK"” or Pedestrian Hybrid Beacon (PHB) are typically located on
multi-lane roadways at unsignalized locations. Similar to RRFBs, HAWK / PHB are activated through push
button indication or passive activation through detection. Once activated the HAWK / PHB signal
sequences pattern includes a flashing yellow, solid yellow, followed by solid red. Exhibit 3 illustrates a
HAWK / PHB application on NE Broadway Street in Portland, OR.

Exhibit 3: HAWK/PHB Example

Source: Google Earth

The example shown in Exhibit 3 is a typical application of a HAWK / PHB signal. This HAWK / PHB example
is located on a four-lane roadway with two travel lanes in both directions. The HAWK / PHB signal is
mounted on a mast arm along with crosswalk signage.

Similar roadway context and treatments could be considered along SW Johnson Street at SW 170t
Avenue, and along SW Blanton Street at SW 198" Avenue, SW 185" Avenue, SW 160" Avenue. HAWK /
PHBs are likely not appropriate along SW Shaw Street due to the proximity of the railroad and signalized
intersections along TV Highway.

Kittelson & Associates, Inc. Portland, Oregon
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Pedestrian Half Signal

Pedestrian half signals operate similarly to HAWK / PHBs signals and are typically located on multi-lane
roadways. The main difference between a Pedestrian Half Signal and a HAWK / PHB is that a Pedestrian
Half Signal rest in GREEN and resembles a typical traffic control signal in appearance with three vertical
lights.

One of the largest benefits of a Pedestrian Half Signal is its ability to be coordinated with adjacent traffic
signals up and down stream of its location. Traffic signal coordination can improve operations and safety
while improving corridor capacity. Exhibit 4 illustrates a Pedestrian Half Signal located at NE Century
Boulevard in Hillsboro, OR.

Exhibit 4: Pedestrian Half Signal Example
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The example shown in Exhibit 4 is located just east of the Orenco/NW 2315 Avenue MAX station and
programmed to be coordinated with the railroad signals and infrastructure.

Similar roadway context and treatments could be considered along SW Blanton Street at SW 198t
Avenue, SW 185" Avenue, SW 160™ Avenue and along SW Shaw Street at SW 209" Avenue, SW 198t
Avenue, SW 185" Avenue, 170t Avenue, and SW 160" Avenue.
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EVALUATION CRITERIA

Table 3 summarizes the goals, objectives, evaluation criteria, and measures for the refined concept screening of the three TV Trail alternatives recommended for advancement. The goals and objectives are based on a review of prior

planning efforts in the project area; direction from policymakers and the project management team (PMT); and public as well as stakeholder input. The measures below have been evaluated for each alignment alternative and are

summarized in the following sections by Goal area.

Table 3: Goals, Objectives, and Evaluation Criteria

Safety

Reduce the potential frequency and severity of crashes involving
people walking and biking on or parallel to TV Highway.

Reduce the potential frequency and severity of crashes involving
people walking and biking across TV Highway, intending to access
the potential trail.

Does the trail alternative reduce the potential frequency and severity of crashes involving potential trail
user compared to existing facilities? (yes/no, to what extent?).

Does the trail alternative maximize separation between vehicles and trail users at crossings where
potential users will access the trail or minimize the number of needed crossings? (yes/no, to what
extent?).

Number of intersection crossings by type and
number of lanes (i.e. stop control vs. signalized
crossing, dedicated phasing for crossing, number of
lanes to cross).

Connectivity

Provide new and improved access to daily needs and services.
Increase connections to community destinations including schools,
transit stops, parks and recreation facilities, employment areas,
regional centers, and the broader trail network.

Does the trail alternative provide new connections to enhance access to daily needs and services for
people walking, biking, and taking public transit? (yes/no, to what extent?).

Does the trail alternative increase the number of destinations accessible by walking, biking, or public
transit for residents? (yes/no, to what extent?).

Proximity to essential destinations/daily needs (# of
destinations adjacent to trail and within % mile).
Number of transit stops within % and % mile.

Health/Livability

Incorporate design elements that increase community livability by
maximizing access to recreation.

Minimize exposure for people walking and biking to air toxins and
particulate matter.

Is the trail alternative located to maximize recreation access for people within a % mile of the trail?
(yes/no, to what extent?).
Is the trail alternative located to minimize exposure to air toxins and particulate matter?

Proximity to parks/open space/schools (# of
schools and parks adjacent to trail and within %
mile).

Adjacent traffic volumes.

Coordination

Incorporate and build from previous plans for the study area.
Coordinate with neighboring jurisdictions and area partners to
provide consistency with other area plans.

Provide a clear plan for the area, including an implementation
strategy.

Has the trail alternative considered previous planning efforts within the TV Highway corridor? (yes/no,
to what extent?).

Neighboring jurisdictions and area partners providing comments on the plan during development
(yes/no, to what extent?).

Does the trail alternative identify cost, timeline, and potential funding strategies (yes/no, to what
extent?).

Planning level cost estimate.

Coordination agencies and issues (i.e. railroad,
Washington County, Aloha, Hillsboro, Beaverton by
# and type of coordination issues).

Accurately and clearly identify the feasibility of potential
alternatives.
Consider anticipated costs, funding sources, environmental impacts,

Is the alighment alternative feasible from a funding, environmental, right-of-way, and permitting

Significant Impacts (i.e. environmental, right-of-

Provide equitable access to the trail for transportation
disadvantaged populations underserved by recreational facilities. .

Does the alignment service higher portions of transportation disadvantaged population than the
average for the area?

Feasibilit erspective? (yes/no, to what extent?). .
¥ right-of-way, and permitting. persp (ves/ _) way, railroad, etc. by # and type).
. . . . . Concept has concurrence from the railroad (yes/no).
Consider potential impacts to railroad and potential railroad
relocation?
. . . . . . . Buffer space and adjacent traffic volumes.
Provide a comfortable trail facility that meets the needs of all users Does the alignment alternative provide for a comfortable facility that can meet the needs of all users Traffic speed and noise levels
. and abilities. and abilities by providing the lowest stress facility possible? (yes/no, to what extent?). . L .
Equity i fities by providing W ity posst (ves/ W X ) Percent of population within % mile of facility

considered transportation disadvantaged.
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SW JOHNSON STREET

The following section summarizes the considerations, challenges, and opportunities for implementing the TV Trail concept along SW Johnson Street. Figure 12 summarizes the key segment considerations including cross section alternatives

while Figure 13 summarizes key crossing considerations including level of separation and enhanced facility types.

Figure 12: SW Johnson Street — Segments
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Based on the TSP planned ROW and a review of the existing varying ROW, a 60’ cross section is recommended along SW Johnson Street.

Suggested ROW

Intermittent sidewalk in this section.

Considerations:

Separated sidewalk on north side of the roadway.
Ditch on north side of roadway.
Utilities on both sides.

No sidewalks.
Informal parking on both sides of the roadway.

Intermittent sidewalk in this section.

Intermittent sidewalk in this section.

42 Driveways

Undeveloped section.

3 Driveways

Driveways (North)

1 Driveway,
2 Street Intersections
(SW Augusta Dr, SW Lenore Dr)

17 Driveways,
4 Street Intersection
(SW McKennan PI, SW 204t Ave, SW 203" Ave, SW 200™" Ct)

27 Driveways,
4 Street Intersections
(SW 195 Ave, SW 194t Ave, SW 192" Ave, SW 187t Ave)
24 Driveways,

5 Street Intersections
(SW Jann Dr, SW Nike Dr, SW 180t Terr, SW 175 Ave)
32 Driveways

3 Street Intersections
(SW Rudolph Ln, SW Kringle Ln, SW Niks Dr)

13 Driveways

Driveways (South)

21 Driveways,
2 Street Intersections
(SW 216™ Ave, SW 241t Ave)

27 Driveways,
2 Street Intersections
(SW 201t Ave, SW 199t PI)

5 Street Intersections
(SW 196 Ct, SW 195t Ave, SW 194t Ave, SW 192 Ave,
SW 187 Ave)
Informal on-street parking utilized by residents

8 Street Intersections
(SW Jasmine Pl, SW 182" Ave, SW 181 Terr, SW 176t
Ave, SW 174*" Ave, SW Lanterna PI, SW Tranquility Terr)

Alignment requires multiple turning movements

1 Street Intersection
(SW Chatelain Dr)

Undeveloped section.
Alignment requires multiple turning movements.

Challenges:

Varying ROW/tax lots
High number of residential driveways

Informal on-street parking utilized by residents
High number of residential driveways

High number of residential driveways

High number of residential driveways

Less space constraints on north side of the roadway

Bridge planned over creek.

Opportunities:

Connectivity on north side of roadway to Powerline Trail
Reedville Elementary School on south side of roadway

Less space constraints on north side of the roadway
Parcels on southside of roadway built to edge or in ROW

Less space constraints on north side of the roadway
Parcels on southside of roadway built to edge or in ROW

Parcels on southside of roadway built to edge or in ROW

Recommended

60-foot — Option A
60-foot — Intersection Approach (SW Cornelius Pass)

60-foot — Option C

60-foot — Option C
60-foot — Intersection Approach (SW 198t / SW 185th)

60-foot — Option C
60-foot — Intersection Approach (SW 185t)

60-foot — Option A

Cross Section(s):

Note: 60-foot — Option A includes a 12-foot regional trail on one side. 60-foot — Option C includes a 12-foot regional trail on one side, with parking on the opposite side. 60-foot intersection approach includes a 12-foot regional trail on one side with a center turn lane.

Portland, Oregon
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6. SW 170t Avenue/
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Traffic Control/
Intersection Type

Signalized

Stop-controlled

Signalized

Signalized

Stop-controlled

Signalized

Three-lanes/~46 feet

Number of Crossing Lanes
& Crossing Distance

Three-lanes/~70 feet
(curb ramp to curb ramp)

Two-lanes/~60 feet
(back of crosswalk to stop bar)

Three-lanes/~72 feet

(back of crosswalk to back of crosswalk)

Five-lanes/~86 feet

(back of crosswalk to back of crosswalk)

Three-lanes/~42 feet

(stop bar to edge of pavement)

Posted Speed of Roadway
being Crossed

35 MPH

25 MPH

35 MPH

45 MPH

40 MPH

40 MPH

Existing Crossing Facility

Crosswalks at all intersection legs

Crosswalks at north, south, and west
intersection legs

Crosswalks at all intersection legs

Crosswalks at all intersection legs

No crosswalks

Crosswalks at all intersection legs

Bike lanes on southbound approach.

Existing Facility Approach

Shared-lane markings “sharrows”.
Sidewalks on all four corners.

No bicycle facilities. Sidewalk/path connections
in northwest and southeast corners.

No bicycle facilities.
Sidewalks on all four corners.

Shared-lane markings “sharrows”.
Sidewalks on all four corners.

No bicycle facilities.
No sidewalks.

Sidewalks on all four corners.

Considerations

ADA curb ramp reconstruction
Utilities located on north side of intersection

High visibility crosswalk striping and signing
Relatively low vehicular volumes (north/south)
ADA curb ramp reconstruction

ADA curb ramp reconstruction

ADA curb ramp reconstruction

High posted speed

Center median island (north leg)
ADA curb ramp reconstruction

Trail approaching intersection on west side of
SW 170t Avenue.

Challenges:

ROW limitations
Roadway reorganization may require
modifications to traffic signal

ROW limitations

ROW limitations
Roadway reorganization may require
modifications to traffic signal

Crossing distance/number of lanes
ROW limitations
Roadway reorganization may require
modifications to traffic signal

High posted speed
ROW limitations

High posted speed
ROW availability on west side of SW 170t
Avenue

Opportunities

Signal phasing adjustments —
Pedestrian leading interval (PLI)

Available ROW and existing path located on
north side of SW Johnson Street

Signal phasing adjustments — PLI

Signal phasing adjustments — PLI

RRFB may be appropriate
Refuge median island (north leg)

Further engineering study to determine

enhanced crossing facility type

Signal phasing adjustments — PLI

Recommended
Crossing Facilities:

Maintain signal — see “Opportunities”

Maintain stop-controlled configuration
Stripe high visibility crosswalk and signage

Maintain signal — see “Opportunities”

Maintain signal — see “Opportunities”

Rectangular Rapid Flashing Beacon (RRFB)

Maintain signal — see “Opportunities”

Kittelson & Associates, Inc.
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SW Johnson Street Evaluation

Table 4 summarizes the comparative qualitative evaluation of the SW Johnson Street alternatives against
the project evaluation criteria. Appendix B includes additional details on the comparative evaluation.

Table 4: SW Johnson Street Evaluation

Health/

Safet Connectivit . Coordination Equit
v ¥ Livability quity
. s 5 Parks/ Adjacent Planning Agency . n
Alignment Crossings Destinations Transit Schools Traffic Cost Coordination Title VI Disadvantaged
Johnson Street . . .
(Alternative A) Fair Poor Fair Fair Poor Fair Good Fair Fair
Johnson Street . ® . . ®
(Alternative B) Fair Poor Fair Good Poor Poor Good Fair Fair
Safety

SW Johnson Street (both alternatives) score “fair” for safety due to the second highest number of
crossings — the majority being unsignalized. SW Johnson Street has the lowest number of crossings with
greater than or equal to 3 lanes.

Connectivity

SW Johnson Street (both alternatives) scored poorly for proximity within essential destinations and
transit with one urgent care facility and 16 transit stops located within % mile.

Health/Livability

SW Johnson Street (Alternative B) scored “good” for parks/schools with 9 parks and 7 schools whereas
SW Johnson Street (Alternative A) scored “fair” with 7 parks and 4 schools. Both alternatives scored
“poor” for adjacent traffic due to ADT exceeding 3,000 throughout most of the corridor(s).

Coordination

SW Johnson Street (both alternatives) scored “good” for coordination with little-to-no cross-agency
coordination needs anticipated.

Equity

SW Johnson Street (both alternatives) scored “fair” for equity, with “Alternative B” exhibiting the lowest
percentages of 200% poverty (40%) followed by “Alternative A” at 40%. Alternative A has the overall
lowest percentage of limited English (11%) compared to the other trail alignment alternatives.

Kittelson & Associates, Inc. Portland, Oregon
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SW Johnson Street Recommendations

Based on the multimodal analysis, guidance for regional trail design, guidance for enhanced crossing
facilities, conceptual trail cross sections and conceptual trail enhanced crossings, a combination of the
following cross sections and enhanced crossing facilities are recommended. The recommendations are
preliminary, subject to input from the TAC, SAC, and public and may be refined further once a corridor
alignment is selected.

The 60-foot cross section with a regional trail provided on the north side of the roadway is
recommended, as illustrated in Figure 14. At approaches to signalized intersections (Cornelius Pass Road,
SW 198t Avenue and SW 185 Avenue), the 60-foot cross section with a left-turn lane is recommended.
The regional trail is recommended to run on the north side of the roadway due to less driveways, more
available ROW, and the less impacts to adjacent property owners.

Figure 14: Recommended Cross Section (facing west)
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Opportunities to preserve on-street parking exist throughout the corridor. In locations with heavily
utilized on-street parking, the 60-foot cross section with a parking protected bike lane opposite the
regional trail facility is recommended, as illustrated in Figure 15.

Figure 15: Recommended Cross Section (facing west)

2' Shoulder

1" Shy 1" Shy

Buffered
Bike Lane

# 60
Based on a qualitative assessment of crossing opportunities, a RRFB is recommended at the intersection
of SW Johnson Street/SW 170™ Avenue under Alternative A. At all signalized intersection crossings,
further evaluation is recommended to determine the operational impacts of leading pedestrian interval
(LP1) phasing to provide an advance crossing phase for people walking and biking.
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SW SHAW STREET

The following section summarizes the considerations, challenges, and opportunities for implementing the TV Trail concept along SW Shaw Street. Figure 16 summaries the key segment considerations including cross section alternatives

while Figure 17 summarizes key crossing considerations including level of separation and enhanced facility types.

Figure 16: SW Shaw Street — Segments
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Based on the TSP planned

ROW and a review of the existing varying ROW, a 40’ cross section is reco

mmended along SW Shaw Street

Suggested ROW

N/A

Primary land use on south side of road.

Primary land use on south side of road.
Intermittent sidewalks on south side of the road.

Primary land use on south side of road.
Intermittent sidewalks on south side of the road.

Existing ROW for a trail south of the
railroad.

Considerations:
Ditch on south side of railroad

Potential ROW for a trail south of the railroad.
Ditch on south side of railroad

Intermittent sidewalks on south side of the road.
Utilities located on south side of road.

North side of road includes landscaping and ditch.
Foot trails to transit stops located on north side of road. On
street parking on both sides of the road.

Informal parking on north side of road.

NA

Utilities located on south side of road.

North side of road includes landscaping and ditch.
Foot trails to transit stops located on north side of road.
On street parking on both sides of the road.
Informal parking on north side of road.

Utilities located on south side of road.

North side of road includes landscaping and ditch.
Foot trails to transit stops located on north side of road.
On street parking on both sides of the road.
Informal parking on north side of road.

Driveways (North)

23 Driveways
4 Street Intersections

18 Driveways
1 Street Intersection (SW165th Ave)

Driveways (South)

1 Street Intersections
(Intel Campus)

48 Driveway, 1 Street Intersection (SW 188%)

Railroad ROW.

ve, ve, ve, ve
SW 172" Ave, SW 173 Ave, SW 174 Ave, SW 178t A
Railroad ROW.

Railroad ROW.
Constrained trail width on northside due to Railroad ROW.

Coordination with adjacent
landowners

Challenges:
Proximity to railroad

Intel campus on north alignment.
Coordination with adjacent landowners
Multiple connecting streets on south alignment.
Proximity to railroad

Constrained trail width on northside due to Railroad ROW.
Based on existing traffic volumes and speeds share road

markings (sharrows) may be suitable for potential trail users.

Constrained trail width on northside due to Railroad ROW.
Based on existing traffic volumes and speeds share road markings
(sharrows) may be suitable for potential trail users.

Based on existing traffic volumes and speeds share road markings
(sharrows) may be suitable for potential trail users.

No driveways on Northside of roadway- no turning conflicts.

Opportunities: Proximity to Transit

Opportunity for driveway consolidation. May be
possible to cross Intel property with minimal
impact to campus.

Proximity to Transit

No driveways on Northside of roadway- no turning conflicts.

Driveway consolidation on south side of roadway.

No driveways on Northside of roadway- no turning conflicts.
Driveway consolidation on south side of roadway.

50-foot Option

Driveway consolidation on south side of roadway.

40-foot — Option B

Recommended

" Separated 14-foot Regional Trail
Cross Section(s):

Separated 14-foot Regional Trail

50-foot Option

Note: Segment 1 and Segment 2 SE Blanton Street alignment covered on following page
Note: Separated 14-foot regional trail envisioned as stand along trail. 50-foot includes a 12-foot regional trail on one side. 40-foot — Option B includes a 14-foot regional trail on one side.

Portland, Oregon
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Figure 17: SW Shaw Street — Intersections

. SW Shaw Street - Alt "A"
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Traffic Control/
Intersection Type

Number of Crossing Lanes
& Crossing Distance

Posted Speed of Roadway
being Crossed

Existing Crossing Facility

Existing Facility Approach

Considerations

Challenges:

Opportunities

See Blanton Street matrix

SW.209Th Ave

Stop-controlled
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Stop-controlled/Median-controlled
(right-in/right-out)

SWA182NdlAve
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Stop-controlled/Median-controlled
(right-in/right-out)

W/ 176ThPAve
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Stop-controlled

N/A

N/A

Four Lanes/~48 feet
(curb to edge of pavement)

Four Lanes/~48 feet
(curb to edge of pavement)

Five Lanes/~70 feet
(curb to curb)

Five Lanes/~82 feet
(curb to curb)

Four Lanes/~52 feet
(curb to curb)

Three lanes/~42 feet

Five Lanes/~68 feet
(curb to curb)

35 MPH

35 MPH

35 MPH

40 MPH

35 MPH

45 MPH

35 MPH

No crosswalks

No crosswalks

Crosswalk on south and east legs.

No crosswalks.
Center median.

No crosswalks
Center median

No crosswalks.

No crosswalks
(crosswalk located on
northside of railroad)

(crosswalk located on
northside of railroad)

Sidewalks on eastbound approach
only.
No bicycle facilities.

Sidewalks on all four legs.
No bicycle facilities.

Sidewalks on southwest and
northeast corners.
No bicycle facilities.

Sidewalks on all four legs
No bicycle facilities

Sidewalks on southwest corner and
east side of roadway
No bicycle facilities

No sidewalks
No bicycle facilities

No sidewalks
No bicycle facilities

May require out-of-direction travel

Two-stage crossing required

Two-stage crossing required

May require out-of-direction travel
to TV Highway crossing

May require out-of-direction travel
to TV Highway crossing

May require out-of-direction travel
to TV Highway crossing

May require out-of-direction travel
to TV Highway crossing

to TV Highway crossing

Crossing four lanes

Crossing four lanes

Proximity to railroad
Center median

Proximity to railroad
Center median

Proximity to railroad

Proximity to railroad

Proximity to railroad

Two-way trail facility on east or
west side of roadway between SW
Blanton Street and SW Shaw Street

Two-way trail facility on east or
west side of roadway between SW
Blanton Street and SW Shaw Street

Grade separated overpass
Cross at TV Highway
Half-signal integration with TV
Highway signals

Grade separated overpass
Cross at TV Highway
Half-signal integration with TV
Pedestrian Half Signal

Cross at TV Highway
Pedestrian Half Signal

Grade separated overpass
Cross at TV Highway
Half-signal integration with TV
Pedestrian Half Signal

Grade separated overpass
Cross at TV Highway
Half-signal integration with TV
Pedestrian Half Signal

Recommended
Crossing Facilities:

Maintain signal —
see “Opportunities” on SW
Blanton Street matrix

RRFB
Refuge median island (north leg)

RRFB
Refuge median island (north leg)

Half-signal integration with TV
Highway signals

Half-signal integration with TV
Highway signals

Half-signal integration with TV
Highway signals

Half-signal integration with TV
Highway signals

Half-signal integration with TV
Highway signals

Kittelson & Associates, Inc.
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SW Shaw Street Evaluation

Table 5 summarizes the comparative qualitative evaluation of the SW Shaw Street alternatives against
the project evaluation criteria. Appendix B includes additional details on the comparative evaluation.

Table 5: SW Shaw Street Evaluation

Health/

Safety Connectivity Livability Coordination Equity
. s 5 Parks/ Adjacent Planning Agency . n
Alignment Crossings Destinations Transit Schools Traffic Cost Coordination Title VI Disadvantaged
SW Shaw Street ® ® ® ® ®
(Alternative A) Fair Fair Good Fair Good Fair Poor Good Good
SW Shaw Street @ @ @ @ ® @ ®
(Alternative B) Fair Good Good Good Good Fair Poor Good Good
Safety

The SW Shaw Street alternatives have the lowest number of crossings; however, the majority require
crossings of greater than or equal to 3 lanes, resulting in a “fair” score for safety. Walking out of direction
to TV Highway to cross at the signalized intersections is an option.

Connectivity

SW Shaw Street (Alternative B) scores “good” for destinations with at least one large employer, urgent
acre, community center and two grocery stores located whereas SW Shaw Street (Alternative A) scores
“fair with one less grocery store within proximity.

Health/Livability

SW Shaw Street (Alternative B) scores “good” for parks/schools with 7 schools and 7 parks whereas SW
Shaw Street (Alternative A) scores “fair” with 6 schools and 6 parks. Both alternatives score “good” for
adjacent traffic with relatively low ADT.

Coordination

SW Shaw Street (both alternatives) score “fair” for planning cost, and “poor” for agency coordination.
This is primarily due to the anticipated coordination needs associated with the railroad.

Equity

SW Shaw Street (both alternatives) score “good” for equity with Alternative B having the highest
percentage for 200% poverty (22%), people of color (52%), and youth (17%). SW Shaw Street
(Alternative A) is tied for having the highest percentage for living with a disability (11%).

Kittelson & Associates, Inc. Portland, Oregon
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SW Shaw Street Recommendations

Based on the multimodal analysis, guidance for regional trail design, guidance for enhanced crossing
facilities, conceptual trail cross sections and conceptual trail enhanced crossings, a combination of the
following cross sections and enhanced crossing facilities are recommended. The recommendations are
preliminary, subject to input from the TAC, SAC, and public and may be refined further once a corridor
alignment is selected.

The 50-foot cross section with a regional trail provided on the north side of the roadway is
recommended, as illustrated in Figures 18 and 19. The regional trail is recommended to run on the north
side of the roadway due to the limited potential conflict points (no driveways). Where ROW is
constrained, primarily along the segment approaching SW 160" Avenue, the 40-foot cross section is
recommended to reduce potential impacts to adjacent properties on the south side of the roadway, as
illustrated in Figure 19. Both cross section recommendations avoid the 30-foot railroad offset.

Figure 18: Preferred Cross Section (facing west) Figure 19: Constrained Cross Section (facing west)

1" Shy 1" shy

o+ 50 40’

Based on a qualitative assessment of crossing needs, half signals are recommended at the intersections
within proximity (SW 160™ Avenue, SW 170%™ Avenue, SW 185 Avenue, SW 198" Avenue, and SW 209t
Avenue) to TV Highway to allow for potential signal integration and coordination?.

Under Alternative B, RRFBs are recommended along SW 198" Avenue to cross trail users from SW Shaw
Street onto SW Blanton Street. Opportunities to install pedestrian refuge islands should be further
explored if this alternative is selected as the preferred alignment.

This treatment was implemented at a MAX lightrail crosing but may not be approved by ODOT Rail or the railroad for a

heavy rail crossing.
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SW BLANTON STREET
The following section summarizes the considerations, challenges, and opportunities for implementing the TV Trail concept along SW Blanton Street. Figure 20 summaries the key segment considerations including cross section alternatives

while Figure 21 summarizes key crossing considerations including level of separation and enhanced facility types.

Figure 20: SW Blanton Street — Segments
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Figure 21: SW Blanton Street — Intersections

SW Blanton Street

o
>|
=0
1S
(= F
=3 I
ol
N
[
()

1. SW 209t Avenue/
SW Blanton Street

2. SW 198t Avenue/
SW Blanton Street (south)

L SWH98Th Ave
WIHOTTR Ave

3. SW 198t Avenue/
Blanton Street (north)

184TihJAve' &

S

LS 185ThyAVe

4. SW 185% Avenue/
SW Blanton Street (north)

Stop-controlled

SW/176TihtAve |

SWil82Nd/Ave
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6. SW 170t Avenue/
SW Blanton Street
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7. SW 160t Avenue/
SW Blanton Street

Stop-controlled

Traffic Control/
Intersection Type

Signalized

Number of Crossing Lanes
& Crossing Distance

Three lanes/~70 feet
(curb ramp to curb ramp)

Posted Speed of Roadway
being Crossed

45 MPH

Existing Crossing Facility

Crosswalks at all intersection legs.

Existing Facility Approach

Sidewalks and cycle tracks on north and
south sides of eastbound approach
Sidewalks on north side of westbound
approach only.

Considerations

Integration into sidewalks and cycle

track facilities west of SW 209" Avenue.

Challenges:

See SW Shaw Street matrix

Stop-controlled

Five lanes/~72 feet

Three lanes/~40 feet

Four Lanes/~48 feet
(curb to edge of pavement)

Five Lanes/~74 feet
(curb to curb)

Five Lanes/~74 feet
(curb to curb)

(curb-to-curb)

40 MPH

(curb to curb)

35 MPH

35 MPH

35 MPH

35 MPH

Crosswalks on all four legs

No crosswalks

No crosswalks

No crosswalks

No crosswalks

Sidewalks on northwest, north east, south

Sidewalks on west side of roadway
No bicycle facilities

Sidewalks on all corners
Bike lanes on SW 198" Avenue
No bicycle facilities on SW Blanton Street

Sidewalks on all corners
Bike lanes on SW 198™ Avenue
No bicycle facilities on SW Blanton Street

Bike lanes on SW 170t Avenue
No bicycle facilities on SW Blanton Street

east corners

Two-stage crossing required

Driveway located perpendicular to SW
Blanton Street
Two-stage crossing required

Two-stage crossing required

Crossing five lanes

Connection to TV Highway (north-south)

Eastbound intersection approach

Crossing four lanes

Crossing five lanes
Limited ROW on west side of SW 198t
Avenue

Limited ROW on west side of SW 198t
Avenue

constrained

Potential trail connection along east side

Refuge median island

Refuge median island

Signal phasing adjustments — PLI

of SW 160" Avenue between SW Blanton
Street and TV Highway

Signal phasing adjustments — PLI L
Opportunities North side of intersection appears to Refuge median island
have available ROW (north leg) (north leg) (south leg)
Recommended Crossing Maintain signal — Refuge niz;:zn island RRFB RRFB RRFB Maintain signal — RRFB
Facilities: see “Opportunities” g(north leg) Refuge median island (north leg) Refuge median island (north leg) Refuge median island (south leg) see “Opportunities” Refuge median island (north leg)
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SW Blanton Street Evaluation

Table 6 summarizes the qualitative evaluation of SW Blanton Street against the project evaluation
criteria. Appendix B includes additional details on the comparative evaluation.

Table 6: SW Blanton Street Evaluation

Health/
Safet Connectivit . e Coordination Equit

v ¥ Livability quity

. . 5 Parks/ Adjacent Planning Agency 5 ,
Alignment Crossings Destinations Transit Schools Traffic Cost Coordination Title VI Disadvantaged
SW Blanton Street . . . . . . . . .
Poor Fair Good Fair Poor Poor Good Good Good
Safety

SW Blanton Street has the highest number of crossings and the greatest number of crossings with greater
than or equal to 3 lanes, resulting in a “poor” score for safety.

Connectivity

SW Blanton Street scores “fair” for destinations with at least one large employer, grocery store, urgent
acre, and community center located within % mile proximity. SW Blanton Street scores “good” for having
37 transit stops within % mile proximity.

Health/Livability

SW Blanton Street scores “fair” for parks/schools with 4 parks and 6 schools within % mile proximity. SW
Blanton Street scores “poor” for adjacent traffic with the highest ADT exhibited across the alignment
alternatives.

Coordination

SW Blanton Street scores “poor” for planning cost primarily due to the potential impacts to adjacent
properties. SW Blanton Street scores “good” for agency coordination with little-to-no cross-agency
coordination requirements anticipated.

Equity

SW Shaw Street scores “good” for Title VI and Disadvantaged with the highest percentage of limited
English (16%) and tied for highest percentage of seniors 65+ (9%).
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SW Blanton Street Recommendations

Based on the multimodal analysis, guidance for regional trail design, guidance for enhanced crossing
facilities, conceptual trail cross sections and conceptual trail enhanced crossings, the following is
alternative is recommended for SW Blanton Street. The recommendations are preliminary, subject to
input from the TAC, SAC, and public and may be refined further once a corridor alignment is selected.

The 60-foot cross section with a separated bike lanes and sidewalks on both sides of the roadway is
recommended along SW Blanton Street, as illustrated in Figure 22.

Figure 22: Recommended Cross Section
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Based on a qualitative assessment of crossing needs, half signals or HAWKs are recommended at the
crossings of SW 198t Avenue and SW 185" Avenue coupled with pedestrian refuge islands.

At the existing signalized crossings of SW 209" Avenue and SW 170%™ Avenue, further evaluation is
recommended to determine the operational impacts of a leading pedestrian interval (LPI) to provide an
advance crossing phase for people walking and biking.
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CONCEPTUAL TRAIL RECOMMENDATIONS

Table 7 illustrates the comparison of each trail alignment as summarized in the previous sections.

Table 7: Trail Alignment Comparison

. . Health/ ... .
Safety Connectivity Livability Coordination Equity
. s 5 Parks/ Adjacent Planning Agency : q
Alignment Crossings Destinations Transit Schools Traffic For Coordination Title VI Disadvantaged
Johnson Street . . o
(Alternative A) Fair Poor Fair Fair Poor Fair Good Fair Fair
Johnson Street . . . . .
(Alternative B) Fair Poor Fair Good Poor Poor Good Fair Fair
SW Shaw Street . . ‘ . .
(Alternative A) Fair Fair Good Fair Good Fair Poor Good Good
SW Shaw Street ‘ . . . . . .
(Alternative B) Fair Good Good Good Good Fair Poor Good Good
SW Blanton Street . . . . . . .
Poor Fair Good Fair Poor Poor Good Good Good

Based on the trail alternatives analysis and evaluation criteria, the alighment alternative that most closely
aligns with the project vision, goals, and objectives is SW Shaw Street. Under this alignment, the 50-foot
cross section is recommended and where constrained, the 40-foot cross section — option B is
recommended.

SW Shaw Street “Alternative B” scores stronger compared to “Alternative A” when compared to the
project evaluation criteria; however, further evaluation to determine the feasibility of constructing the
trail parallel to TV Highway west of SW 198™ Avenue must be evaluated as it relates to the proximity of
the railroad and adjacent properties.

A key component to the feasibility of the SW Shaw Street alighment is determine the potential impacts
and feasibility of providing enhanced crossings (half signals) at the crossings within proximity of the TV
Highway signals. If a coordinated signal system does not appear feasible to provide trail users with a
protected crossing phase at SW Shaw Street, the SW Shaw Street alternatives may not be suitable for a
regional trail facility due to the need to use the signalized pedestrian crossings at TV Highway. Using the
crossings at the TV Highway intersections requires crossing the railroad tracks two times at each roadway
crossing resulting in an inconvenient and uncomfortable experience for users.

If alternative crossing treatments other than using the TV Highway signals are not feasible for the SW
Shaw Street alignment, then the SW Blanton Street alignment would be preferred or a combination of
SW Shaw Street and SW Blanton Street.

Kittelson & Associates, Inc. Portland, Oregon
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NEXT STEPS

The cross-section alternatives and intersection treatments for each corridor alignment will be reviewed
with the TAC and SAC and the public will be invited to weigh in on each of the cross-sections and
corridors. Based on their input as well as the evaluation of each corridor against the project goals and
evaluation criteria, one of the three corridors will be selected as the preferred alignment. The cross-
section and crossing treatments will then be further refined and a conceptual design will be prepared for
the corridor for further input from the TAC, SAC, and public.

REFERENCES

1. Existing and Future Conditions Memorandum

2. Project Need, Goals, Objectives, and Evaluation Criteria Memorandum
3. Metro’s Design Livable Streets and Trails Guide
4

The Federal Highway Administration Guide for Improving Pedestrian Safety at Uncontrolled
Crossing Locations

Kittelson & Associates, Inc. Portland, Oregon
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Safety

The evaluation metrics for safety include number of intersection crossings by type and number of lanes
(i.e. stop control vs. signalized crossing, dedicated phasing for crossing, number of lanes to cross).

Intersection Crossing Evaluation

Table 8 summaries the number of intersection crossings and existing crossing type for each trail
alignment from SW Cornelius Pass Road to SW Millikan Way/SW 160" Avenue.

Table 8: Intersection Crossings by Type and Number of Lanes

45
40
35

1lluul

Johnson St - Alt A Johnson St - Alt B Shaw St - Alt A Shaw St - Alt B Blanton St

O 0 O O»n

m # Signalized Crossings ® # Stop-conftrolled Crossings ® # >= 3 Lane Crossings = # Total Crossings

As summarized in Table 8, SW Blanton Street has the highest number of crossings with the majority being
unsignalized; however it has the highest number of crossings greater than or equal to three lanes. The
SW Shaw Street alternatives have the lowest number of crossings and the majority of them are signalized;
however, many are greater than or equal to 3 lanes and require crossing the railroad tracks twice to
access the crosswalk at TV Highway. SW Johnson Street has the second highest number of crossings, with
the majority being unsignalized; however, it has the lowest number of crossings with greater than or
equal to 3 lanes. Exhibit 5 provides a qualitative comparative evaluation of the Intersection Crossing by
Type and Number of Lanes.

Exhibit 5: Intersection Crossings by Type and Number of Lanes — Evaluation

. Good Fair . Poor

SW Johnson Street SW Blanton Street
(Alternative A)

SW Johnson Street
(Alternative B)

SW Shaw Street
(Alternativ A)

SW Shaw Street
(Alternative B)
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Connectivity

The evaluation metrics for the equity evaluation criteria include proximity to essential destinations &
daily needs (# of destinations adjacent to trail and within % mile) and number of transit stops within %
and % mile.

Essential Destinations and Daily Needs

TV Trail destinations were provided by Washington County in GIS format. The dataset includes large
employers, grocery stores, urgent care, libraries, schools, parks, city hall, and community centers3. This
dataset has been used for prior planning efforts in the TV Trail study area. Proximity to schools and parks
is included in the Health & Livability evaluation criteria. Table 9 summarizes the number of essential
destinations and daily need locations within a % mile proximity of each trail alignment alternatives.

Table 9: Essential Destinations & Daily Needs within a % Mile Proximity

3
2
2
1
1
0
Johnson St - Alt A Johnson St - Alt B Shaw St - Alt A Shaw St - Alt B Blanfton St
mLarge Employers  mGrocery Stores Urgent Care Community Centers

As summarized in Table 9, SW Shaw Street Alternative B has the most essential destinations and daily
needs located within a % mile proximity followed by SW Shaw Street — Alternative A and SW Blanton
Street. Exhibit 7 provides a qualitative evaluation of the Essential Destinations and Daily Needs within %
mile proximity criteria.

Exhibit 6: Essential Destinations & Daily Needs within a % Mile Proximity — Evaluation

@ Good Fair @ roor

SW Shaw Street SW Shaw Street SW Johnson Street
(Alternative B) (Alternative A) (Alternative A)
SW Blanfon Street SW Johnson Street

(Alternative B)

3 City hall and libraries are not located within the project area. Aloha Grange Hall was added as a Community Center.

Kittelson & Associates, Inc. Portland, Oregon
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Transit Stops

Transit stop data was extracted from the General Transit Feed Specifications (GTFS) database and queried
for TriMet service. % and % mile buffers were placed on each of the trail alignment alternatives. % mile
represent the distance someone may be willing to walk, while % represents the distance someone may
be willing to bike to reach transit.

Table 10 summarizes the number of transit stops with a % and % mile proximity of each trail alignment
alternatives.

Table 10: Transit Stops within % Mile Proximity

70
60

50
40
30
20
1

0

Johnson St - Alt A Johnson St - Alt B Shaw St - Alt A Shaw St - Alt B Blanton St

o

m 1/4 Mile Transit Stops ~ ®1/2 Mile Transit Stops

As summarized in Table 10, SW Shaw Street — Alternative B has the most transit stops within a % mile
(40), followed by SW Blanton Street (37), and SW Shaw Street — Alternative A (35). Within a % mile, SW
Blanton Street has the most transit stops (61) followed by SW Shaw Street — Alternative A and Alternative
B (59). Exhibit 7 provides a qualitative evaluation of the Transit Stops within % mile proximity.

Exhibit 7: Transit Stops within Y4 Mile Proximity — Qualitative Evaluation

@ Good Fair @ roor

SW Shaw Street SW Johnson Street
(Alternative B) (Alternative A)
SW Shaw Street
(Alternative A) SW Johnson Street

(Alternative B)

SW Blanton Street

Kittelson & Associates, Inc. Portland, Oregon
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Health & Livability

The evaluation metrics for health and livability include proximity to parks, open space, schools (# of
schools and parks adjacent to trail and within % mile) and adjacent traffic volumes.

Parks, Open Space, and Schools

As summarized previously, TV Trail destinations were provided by Washington County in GIS. The dataset
includes the location of schools and parks and natural areas. Table 11 summarizes the number of
essential destinations and daily need locations within a % mile proximity of each trail alignment
alternatives.

Table 11: Proximity to Schools and Parks and Natural Areas

Johnson St - Alt A Johnson St - Alt B Shaw St - Alt A Shaw St - Alt B Blanton St

1

O = N WM OUoe N 00 0O

mSchool Sites  mParks and Natural Areas

As summarized in Table 11, SW Johnson Street — Alternative B and SW Shaw Street — Alternative B have
the most school sites within a % mile at 7. SW Johnson Street — Alternative B has the most parks and
natural areas within a % mile at 9 with SW Johnson Street — Alternative A and SW Shaw Street —
Alternative B following at 7. Exhibit 8 provides a qualitative evaluation of the Proximity to Schools and
Parks and Natural Areas.

Exhibit 8: Proximity to Schools and Parks and Natural Areas — Qualitative Evaluation

@® Good Fair @ roor

SW Johnson Street
(Alfernative B) SW Shaw Street
SW Shaw Street (Alternative A)

(Alternative B)

SW Johnson Street
(Alternative A)

SW Blanton Street

Kittelson & Associates, Inc. Portland, Oregon
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Adjacent Traffic Volumes

Washington County provided average daily traffic (ADT) volume data as part of the Existing Conditions
Memorandum (Reference 3). ADT volumes vary based on availability of data and location along trail
alignment alternatives. Table 12 summarizes the ADT along the trail alignment alternatives.

Table 12: Average Daily Traffic (ADT)

SW Shaw Street
SW Blanton Street

SW Johnson Street

e —
0 1000 2000 3000 4000 5000 6000
m West of SW 178th Ave West of SW 170th Ave West of SW 185th Ave

East of SW 209th Avenue = East of SW 185th Ave H East of SW 198th Ave

m East of Cornelius Pass Rd

As illustrated in Table 12, SW Blanton Street (West of SW 170" Avenue) has the highest ADT, followed
by SW Johnson Street (East of Cornelius Pass Road). All three of the locations with available data for SW
Johnson Street have ADT exceeding 3,000. The only ADT data point for SW Shaw Street is under 1,000
ADT. Exhibit 9 provides a qualitative evaluation of the Adjacent Traffic Volumes.

Exhibit 9: Adjacent Traffic Volumes — Qualitative Evaluation

’ Good Fair . Poor

SW Shaw Street SW Johnson Street
(Alternative A) (Alternative A)

SW Shaw Street SW Johnson Street
(Alternative B) (Alternative B)

SW Blanton Street

Coordination

The evaluation metrics for health and livability include planning level cost estimate and coordination
agencies and issues (i.e. railroad, Washington County, Aloha, Hillsboro, Beaverton by # and type of
coordination issues).
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Planning Level Cost Estimate

At the current level of concept development, planning level-cost estimates are not feasible due to the
unknown of facility type and specific trail alignment. Instead, consideration of cost estimate drivers have
been compared including anticipated impacts to ROW, enhanced crossing facility needs, and potential
cross sections identified in the Draft Trail Alignment Alternatives Memorandum (Reference 2).

Exhibit 10 provides a qualitative comparison of anticipated cost associated with ROW, enhanced crossing
facilities, and potential cross sections. SW Blanton Street and SW Johnson Street Alternative B have
higher costs due to the need for ROW and widening. Shaw Street has a narrower proposed cross-section
that fits within available ROW for much of the route.

Exhibit 10: Planning Level Cost — Qualitative Assessment

Lower Higher

Cost @ Cost
SW Shaw Street SW Blanton Street
(Alternafive A) SW Johnson Street
SW Shaw Street (Alternative B)

(Alternative B)

SW Johnson Street
(Alternative A)

Agency Coordination

Anticipated agency coordination and issues were qualitatively assessed for each alignment alternative.
Potential coordination needs can include but are not limited to railroad, community, and local
jurisdictions. Exhibit 7 provides a qualitative evaluation of anticipated agency coordination needs. The
alternatives have similar coordination issues with the exception of Shaw Street which will have significant
railroad coordination issues.

Exhibit 11: Agency Coordination Needs — Qualitative Assessment

@ Hioh Low

SW Shaw Street SW Johnson Street
(Alternative A) (Alternative A)
SW Shaw Street SW Johnson Street

(Alternative B)

Feasibility

(Alternative B)
SW Blantfon Street

No environmental constraints have been identified at this point in the process. Right-of-way and railroad

impacts were qualitatively included in the cost comparison and the coordination metric.
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Equity

The evaluation metrics for the equity evaluation criteria includes buffer space and adjacent traffic
volumes, traffic speed and noise levels, and percent of population within % mile of facility considered
transportation disadvantaged.

Title VI & Demographic Data

Title VI and demographic data was analyzed for the regional trail alignment alternatives using Remix. The
analysis includes 200% poverty, people of color, living with a disability, seniors 65+, youth 17-, and limited
English for a % mile proximity to trail alignment alternatives. The results of the demographic data analysis
are summarized in Table 13.

Table 13: Title VI & Demographic Data Summary

60%
50%

40%
30%
20%
10%

0%

Johnson St - Alt A Johnson St - Alt B Shaw St - Alt A Shaw St - Alt B Blanton St

®200% poverty Eminority living with a disability = seniors 65+ youth 17- limited English

As summarized in Table 13, SW Shaw Street — Alternative B exhibits highest percentages of 200% poverty,
people of color, youth 17-, and is tied for highest percentage of living with a disability. The SW Shaw
Street and SW Blanton Street alignment alternatives exhibited higher percentages of limited English,
people of color percentages, and youth 17- compared to the SW Johnson Street alignment alternatives.
The SW Johnson Street alignment alternatives tied for highest percentages for living with disabilities, and
seniors 65+; however, neither of the SW Johnson Street alignment alternative received standalone
highest percentages. Exhibit 12 provides a qualitative evaluation of the Title VI & Demographic data.

Exhibit 12: Title VI & Demographic — Qualitative Evaluation

@® Good Fair @ roor

SW Shaw Street
(Alfernative A) SW Johnson Street
(Alternative A)
SW Shaw Street
(Alfernative B) SW Johnson Street

(Alternative B)
SW Blantfon Street
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Transportation Disadvantaged & Commute Patterns Data

Transportation disadvantaged and commute patterns data from the Census was analyzed for the regional
trail alignment alternatives using Remix. The analysis includes car free households, one-car households,
and primary means of transportation to work (transit bike?, drive alone, carpool, and walk) for a % mile
proximity to trail alignment alternatives. The results of the transportation disadvantaged, and commute
patterns are summarized in Table 14.

Table 14: Transportation Disadvantaged and Commute Pattern Summary

80%
70%
60%
50%
40%
30%

20%
10%
0% L [

Johnson St - Alt A Johnson St - Alt B Shaw St - Alt A Shaw St - Alt B Blanton St

mcar free household mone car households = tfransit to work

drive alone to work © carpool to work walk to work

As summarized in Table 14, the SW Shaw Street and SW Blanton Street alignment alternatives exhibit
highest percentages of car free and one car households. While the SW Johnson Street alignment
alternative exhibited highest percentages for drive alone to work, the SW Shaw Street and SW Blanton
Street alignment alternatives exhibited highest percentages for transit, carpool, and walk to work
commute modes. Exhibit 13 provides a qualitative evaluation of the Transportation Disadvantaged and
Commute Pattern data.

Exhibit 13: Transportation Disadvantaged and Commute Pattern — Qualitative Evaluation

‘ Good Fair . Poor

SW Shaw Street SW Johnson Street
(Alternative A) (Alternative A)
SW Shaw Street SW Johnson Street
(Alternative B) (Alternative B)

SW Blanton Street

4 All five trail alignment alternatives exhibited 1% of bike to work commute modes based on the % mile radius.
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MEMORANDUM
Date: June 16, 2021 Project #: 23021.002
To: Dyami Valentine, Reza Farhoodi, Washington County
Hector Rodriguez-Ruiz, John Russell, Oregon Department of Transportation
From: Nicholas Gross, Sophia Semensky, Susan Wright, PE, PMP
Project: TV Trail Refinement Plan
Subject: Traffic Analysis Memorandum
PURPOSE

The purpose of this memorandum is to evaluate the existing and future traffic conditions including
walking and biking activity to identify potential enhanced crossing treatments as well as intersection and
segment improvements along the TV Trail alignment(s). This memorandum presents the results of the
traffic analysis, enhanced crossing facility analysis, and addresses the potential impacts of the TV Trail
alignment (s) on safety, and operations.
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TRAFFIC DATA COLLECTION

Traffic data was obtained within the project study area to evaluate and identify potential intersection
and roadway segment improvements as well as potential enhanced crossing treatments along the
potential TV Trail alignment(s).
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Washington County 2018-2019 Tube Count Data

Washington County provided 2018 and 2019 tube count data at eight locations within the vicinity of the

project study area. The tube counts provide 24-hour directional traffic volumes, 85™ percentile speeds,

heavy vehicle percentages, and identify morning and evening peak hours of vehicular activity. Tube count

locations and data collection dates are summarized in Table 1.

Appendix A includes a map of Washington County’s automatic traffic recorder (ATR) station # locations.

Table 1: Washington County 2018-2019 Tube Count Summary

Location ATR Station #
1 i:?:i:;f;: Egai miles north of Station #320 May 2018/June 2019
X iﬁ;&g‘fnue 0.1 miles south of TV Station #349 May 2018/June 2019
3 I%Z:)r:i:\;:;::g;j miles north of Station #322 April 2018/June 2019
. a?;:,\g‘;e””e 0.3 miles south of TV Station #334 May 2018/March 2019
. a?:;zvg‘;e”“e 01 miles south of TV Station #335 April 2018/March 2019
6 538;2::::;;0.02 miles south of Station #336 April 2018/March 2019
. i?ngr:';g"aen”;;%l miles north of Station #339 April 2018/March 2019
o ﬁ?:;ivg‘;e””e 01 miles south of TV Station #340 April 2018/March 2019
. il\?enrfsg Street 0.1 miles west of 170t Station #398 June 2019
10 il\?enrjzz Street 0.1 miles west of 185t Station #399 March 2019
u il\;aen::z Street 0.1 miles east of 209th Station #3000 March 2019

The 2018 and 2019 tube count volumes were compared to identify peak average daily traffic (ADT)

volumes for use in the enhanced crossing and traffic operations analysis. Exhibit 1 illustrates the

comparison of the two datasets.

Kittelson & Associates, Inc.
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Exhibit 1: Washington County 2018-2019 Tube Count Comparison

Average Daily Traffic (ADT)
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o

m2018 Tube Counts m2019 Tube Counts

As illustrated in Exhibit 1, ADT between 2018 and 2019 generally decreased with one exception on 209t
Avenue, 0.1 miles north of Kinnaman Road (ID 8). 2018 tube count data was unavailable for ID 9, ID 10,
and ID 11. The enhanced crossing and traffic operations analyses rely on the higher ADT and peak hour
volume between the two datasets.
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TV Trail Refinement Plan 2021 Turning Movement Counts

Turning movement count (TMC) data was collected in February 2021 as part of the TV Trail Refinement Plan.
TMC data collection was contained to the timeframe of 4:00 to 6:00 PM. In contrast to the 2018 tube counts,
the 2021 TMCs provides vehicular turning movements as well as walking, biking, and rolling activity, including
crossing volumes at the study area intersections. TMC locations and existing intersection control types are
summarized in Table 2.

Table 2: Turning Movement Count Locations

TV Highway/SW 185th Avenue Signalized February 2021
TV Highway/SW 170th Avenue Signalized February 2021
TV Highway/SW 160th Avenue Signalized February 2021
SW Blanton Street/SW 209th Avenue Signalized February 2021
SW Blanton Street/SW 170th Avenue Signalized February 2021
SW Blanton Street/SW 185th Avenue (northern intersection) Unsignalized February 2021
SW Blanton Street/SW 185th Avenue (south intersection) Unsignalized February 2021
SW Blanton Street/SW 160th Avenue Unsignalized February 2021
SW Shaw Street/SW 185th Avenue Unsignalized (Right-in/right-out) February 2021
SW Shaw Street/SW 170th Avenue Unsignalized (Right-in/right-out) February 2021
SW Shaw Street/SW 160th Avenue Unsignalized February 2021

The TMC data was compared to the tube counts as well as turning movements in a 2019 Synchro model
provided by the County from a TV Highway study that included the Blanton Street and Shaw Street
intersections. This data was used to evaluate the need for a center left-turn lane along Blanton Street,
signal warrant analyses at existing unsignalized locations, as well as enhanced crossing needs based on
roadway volumes.

Kittelson & Associates, Inc. Portland, Oregon
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TRAFFIC OPERATIONAL ASSESSMENT

The traffic operations assessment included looking at the need for left-turn lanes at the existing stop-
controlled intersections along the corridors, looking at the need for a center left-run lane along the SW
Blanton Street corridor, and looking at signal warrant for the existing stop-controlled intersections.

Left-Turn Lane Analysis for Stop-Controlled Intersections

Traffic operations analysis was performed at the stop controlled intersections along SW Blanton Street
where left-turn lanes are not currently provided. A 2019 Synchro model provided by Washington County
was used to run analysis of the delay, v/c ratio, and queuing of the intersections in the existing
configuration and with a left-turn lane added. This included the following intersections:

= SW Blanton Street / SW 198th Avenue
= SW Blanton Street/ SW 185th Avenue
= SW Blanton Street / SW 160th Avenue

The analysis found that in the AM peak hour, the side street v/c ratios for SW Blanton Street/SW 198"
Avenue (eastbound), SW Blanton Street/SW 185™ Avenue (eastbound), and SW Blanton Street/SW 160%™
Avenue (eastbound) are above a v/c of 1.0 with or without a left-turn lane. Results for the PM Peak the
side street movement v/c ratios for SW Blanton Street/SW 198" Avenue (both the eastbound and
westbound off-set approaches), SW Blanton Street/SW 185" Avenue (both eastbound and westbound
off-set approaches), and SW Blanton Street/SW 160" Avenue (eastbound approach) are above a volume-
to-capacity ratio (v/c) of 1.0 without a potential left-turn lane and SW 185™ Avenue and SW 160™ Avenue
continue to be over capacity with a left-turn lane. The AM Peak Hour results are displayed in Table 3 and
results for the PM peak hour are presented in Table 4.

Based on the results of the analysis, adding left-turn lanes at all of these intersections is not
recommended. Adding left-turn lanes should be decided on a case-by-case basis as the left-turn is the
critical movement at these approaches and the capacity constraint and queuing would be shifted to the
left-turn lane from the shared lane if a left-turn lane was added. This could provide minimal benefit to
the right-turn and through movements as the left-turn queues are likely to spill back into the through
lane. This is an existing condition that will not be significantly impacted by the addition of the regional
trail and the half signals when actuated would provide some gaps in traffic for turning movements after
the pedestrian has cleared the intersection. Left-turn lanes should be further considered if any of these
intersections becomes signalized in the future.

As shown in Exhibit 2, left-turn lanes could be provided at any of these locations (example provided for
SW 198th Avenue/SW Blanton Street) but it would increase the crossing distance for pedestrians
navigating between the off-set intersections, may increase the use of SW Blanton Avenue by vehicles,
and would reduce the shared space for bicycles and pedestrians approaching the intersection to 8-9 feet
instead of the desired 12 feet unless additional right-of-way was acquired. As a potential regional trail

Kittelson & Associates, Inc. Portland, Oregon
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route, SW Blanton Street should be kept low-volume, whereas a signal and left-turn lanes would
encourage thru-traffic.

Table 3: Left Turn Lane Analysis - AM Peak Hour

Sw 198 Ave. — North

Intersection (WBL/R) 0.39 23 1.8
SW 198th Ave.—- South
Intersection (EBL/R) 1.34 22 223
Existing SW 185" Ave.- North
Configuration Intersection (EBL/R) 1.50 2 21.8
SW 185% Ave. - South
A4 2 2.2
Intersection (WBL/R) 0.45 0
SW 160% Ave. (EBL/R) 2.96 941 43.5
SW 198 Ave. - North
Nl 2 .
Intersection (WBL) 0.18 0 0.5
SW 198 Ave - North
Intersection (WBR) 0.24 18 0.9
SW 198t Ave - South
Intersection (EBL) 1.22 = 17
SW 198™ Ave - South
Intersection (EBR) 0.12 10 0.4
SW 185" Ave. - North
With Side-street Intersection (EBL) 1.36 233 16.5
Left-turn Lane ~
SW 185" Ave. - North
Intersection (EBR) 0.13 12 0.5
SW 185" Ave. - South
Intersection (WBL) 0.35 >3 14
SW 185™ Ave. - South
Intersection (WBR) 0.46 24 24
SW 160™ Ave. (EBL) 2.71 869 23.8
SW 160* Ave. (EBT/R) 0.24 10 0.9

Note: Grey shading indicates movement over capacity or having over 300 seconds of delay in which case

the queuing result is not accurate.

Kittelson & Associates, Inc.
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Table 4: Left Turn Lane Analysis - PM Peak Hour

(sgcec::zs) tos ?\l:eelf:)e

prrbantinayminy/ B BTSN T L
Sn/tifsgef:t;:e(;;l.‘;‘ll?jh 115 125 F 16.8

Co:f);::i:t;ion il?::rig:tg;e(Egl.(}rI:;’ 2.97 965 F 33
ereection oy | 146 | | P | s

SW 160" Ave. (EBL/R) 8.49 3530 F 49.1

| an | n | ¢ |

w e o | w |+ | e
o | | w | ¢ | m
o | w | 1| u

With Side-street Sm::;:;;:; }:g;_;th 2.55 805 F 21.5

reft-cun Lane SW 185 Ave. - North

Intersection (EBR) 0.40 25 D 19

S',",ffeff;ﬁf,ms/‘é'lfh 1.02 141 F 7.6

S'I/rlwltiffe';z::(miggjh 0.44 16 c 23

SW 160 Ave. (EBL) 5.71 2457 F 16.5

SW 160" Ave. (EBT/R) 2.71 860 F 26.5

Note: Grey shading indicates movement over capacity or having over 300 seconds of delay in which case
the queuing result is not accurate.

Appendix B includes the traffic analysis summary.
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Exhibit 2: SW Blanton Street/ SW 198" Avenue Left-Turn Lane Example

Date: Apet 9, 2021

Example of Left Turn Lanes at Blanton and 198t Prefminary Design Subject to Crange

Wayﬂndlﬁg signage directing to use west /

side of 198th to continue to Blanton i L SR | [T
x s

Tualatin Valley Regional Trail Concept Plan
Washington County, Oregon
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Center Left-Turn Lane Warrant Analysis

A center left-turn lane warrant analysis was conducted to evaluate the need for a center left-turn lane
along SW Blanton Street at any of the local side streets or major driveways.

The Oregon Department of Transportation (ODOT) Analysis Procedure Manual (APM), Chapter 12 — Left
Turn Lane Evaluation Process outlines a methodology to determine whether a left-turn lane is warranted
on a mainline at an intersection approach based on the following variables.

= The advancing volume — left, thru, and right-turn peak hour volumes at the study approach
= Percent left-turns — percentage of left-turns of the total study approach peak-hour volume

= The opposing volume — thru and right-turn peak hour volumes of the approach opposite the
study approach

= Speed of the study street

= (Critical gap, maneuver time, exit time, and utilization factor — default values assumed

PM peak hour 2019 tube counts were used for this analysis on SW Blanton Street between SW 185
Avenue and SW 170%™ Avenue, which was the highest volume segment. No volumes were available on
any driveways or local streets along SW Blanton Street, so a sensitivity analysis was carried out to
determine the number of left turns into driveways or local streets needed to trigger a center left-turn
lane. For the eastbound approach, with 298 approaching vehicles and 194 opposing vehicles, results of
the analysis indicate that a center turn lane is warranted for left turn volumes only with left turn volumes
over approximately 100 vehicles.

Thus, based on the eastbound and westbound through movement volumes and the number of turns that
would be needed at one location or within close proximity to meet the warrant, a continuous center left-
turn lane is not warranted along the corridor or anticipated to be needed at any of the existing local
street intersections or driveways.

Appendix B includes the center left-turn analysis worksheets.
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Signal Warrants

Signal warrant analyses were prepared for the unsignalized intersection locations along the potential trail
alignment(s) under existing 2021 peak hour conditions. The signal warrant analysis evaluates the eight
hour (Warrant #1), four hour (Warrant #2), and peak hour (Warrant #3) conditions as described in the
Manual on Uniform Traffic Control Devices (MUTCD) and based on the respective traffic volumes and
intersection configurations. Table 5 summarizes the results of the signal warrant analysis.

Table 5: Signal Warrant Analysis Summary

Intersection Peak Hour Warrant #1 Warrant #2 Warrant #3

(Eight Highest) (Four-Hour) (Peak Hour)
Blanton Street/160% Avenue 4:40 PM No No No
Blanton Street/185th Avenue (northern leg) 4:30 PM No No No
Blanton Street/185th Avenue (southern leg) 4:35 PM No Yes Yes
Shaw Street/160t" Avenue 4:30 PM No No No

Preliminary signal warrants indicate that Warrant #2 and Warrant #3 are met under existing 2021 peak
hour conditions at the Blanton Street/185% Avenue (southern leg) intersection.

Blanton Street/185" Avenue Conceptual Realignment

The reconfiguration of the existing off-set intersections of Blanton Street/185™ Avenue (northern leg)
and Blanton Street/185™ Avenue (southern leg) was explored to determine the feasibility of aligning the

intersections to create a “traditional” four-legged intersection. Aligning and signalizing the crossing of
Blanton Street/185" Avenue would create a single stage crossing maneuver and a protected phase for

people crossing.

A signal warrant analysis was prepared for a realigned intersection configuration combining the peak
hour approaching volumes of the off-set intersections. Westbound approaching volumes from the
Blanton Street/185" Avenue (southern leg) were combined with the north, south, and eastbound
approaching volumes from the Blanton Street/185" Avenue northern leg). Table 6 summarizes the
results of the signal warrant analysis.

Table 6: Realigned Blanton Street/185" Avenue Signal Warrant Analysis Summary

Warrant #1 Warrant #2 Warrant #3
(Eight Highest) (Four-Hour) (Peak Hour)

Intersection Peak Hour

Blanton Street/185th Avenue (realigned) 4:30 PM No Yes Yes

Preliminary signal warrants indicate that traffic signal warrants are met for the fourth and eight highest
hours under existing 2021 peak hour conditions at the realigned Blanton Street/185" Avenue
intersection. The Preferred Alignment and Considerations Memorandum illustrates the potential
alternative alignments for a realigned intersection and the right-of-way impacts this would have.

Kittelson & Associates, Inc. Portland, Oregon
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Although warranted, this improvement would increase the traffic volumes on SW Blanton Street and
provide an easy parallel route to TV Highway from SW 160" Avenue to SW 198" Avenue. This type of
improvement could be counterproductive to creating a regional trail quality facility on SW Blanton
Street and opportunities to reduce traffic volumes and lower the functional classification of SW Blanton
Street from a collector to neighborhood route should be explored (SW Blanton Street is currently a
neighborhood route east of SW 170%™ Avenue). Appendix C contains the traffic signal warrant analysis.

CROSSWALK ASSESSMENT (UNSIGNALIZED INTERSECTIONS)

A crosswalk assessment was conducted for each of the intersections along the corridors that are stop
controlled in the east-west direction including SW 198" Avenue, SW 185™ Avenue, and SW 160" Avenue
along SW Blanton Street and SW 185" Avenue, SW 170" Avenue, and SW 160" Avenue along SW Shaw
Street. The assessment included an assessment of the appropriate level of protection needed at each
crossing, followed by an assessment of appropriate countermeasures. The following describes these two
assessments plus the findings for each intersection.

National Cooperative Highway Research Program Report 562 Improving Pedestrian Safety
at Unsignalized Crossings

The National Cooperative Highway Research Program (NCHRP) Report 562 Improving Pedestrian Safety
at Unsignalized Crossings (Reference 2) provides a methodology for evaluating appropriate levels of
crosswalk protection based on traffic volumes, travel speeds, pedestrian/bicycle crossing volumes, and a
number of other factors. The NCHRP Report 562 methodology was applied at the crossing sites to see if
it supports an enhanced crossing and what level of crosswalk protection is needed under existing traffic
conditions.

NCHRP Report 562 identifies multiple levels of crosswalk protection and types of enhanced crossing
treatments under each level. The levels and treatments relevant to this study include:

= Supplemental signs and pavement markings: advance warning signs and advance stop bars
and signs

= Geometric features: pedestrian refuge islands, curb extensions, and roadway narrowing

= Active or enhanced crossing treatments: high visibility pavement markings and signs (side-
mounted or overhead), and supplemental lighting

= Red crossing treatments: RRFBs (see below), pedestrian hybrid beacons (PHB), and
pedestrian mid-block signals

NCHRP Report 562 does not include RRFBs as a potential enhanced crossing treatment (RRFBs were not
an approved device when the report was prepared). Therefore, information provided in the County’s
Mid-Block Crossing Policy, which provides general guidance on the use of RRFBs, and information
provided in the 2006 report prepared by the City of Boulder, Pedestrian Crossing Treatment Installation
Guidelines, was used to supplement the NCHRP Report 562.
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PHBs (also known as High-intensity Activated crossWalKs, or HAWKSs) are currently not supported by
Washington County on their facilities. Given the challenges associated with RRFBs on five-lane facilities,
half-signals will be considered at potential crossing sites as a similar treatment. Further evaluation of
these sites will be required by the County to determine the appropriate form of traffic control before
construction.

Federal Highway Administration (FHWA) Guide for Improving Pedestrian Safety at
Uncontrolled Crossing Locations

The FHWA Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations (Reference 1) was
produced as part of the Safe Transportation for Every Pedestrian (STEP) program and provides guidance

on selecting appropriate countermeasures to help improve pedestrian safety at uncontrolled crossing
locations.

The Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations provides a matrix of
countermeasure options for evaluating appropriate levels of crosswalk protection based on roadway
configurations, posted speed limit, and average annual daily traffic (AADT). Figure 1 illustrates the
countermeasure matrix and highlights the applicable matrix cell based on the roadway configuration,
posted speed limit, and AADT within the study area.

Figure 1: Application of Pedestrian Crash Countermeasures by Roadway Feature

Posted Speed Limit and AADT
Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000
Roadway Configuration <30 mph| 35 mph |[=40 mph|<30 mph| 35 mph |[>40 mph|<30 mph| 35 mph | =40 mph
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3 lanes w/o raised median 0230 60 60 3|0 60 60 860 V6O ©
(1 lane in each direction with a 4 5 6 5 6 5 6|4 5 6 5 6 5 6|4 5 6 5 6|5 6
two-way left-turn lane) 7 9|7 9 07 9@ © 07 9 [6) [0}
N _ O 060 00 00 0O 60 0O 60O 00 e
4+ lanes with raised median 5 5 5 5 5 5 5 5 5
(2 or more lanes in each direction)
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(2 or more lanes in each direction) % 0 56 506 56 50 506 50 506 50
7 8 9|7 89 8 @7 8903860 8 Q0O 8 O 8 © 8 ©
Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on
# Signifies that the countermeasure is a candidate crosswalk approach, adequate nighttime lighting levels,
treatment at @ marked uncontrolled crossing location. 5 gg?sgaogﬁéggm‘xﬂnmg Signs
@ Signifies that the countermeasure should always be 3 Advance Yield Here To (Stop Here For) Pedestrians sign
considered, but not mandated or required, based upon and yield (sfop) line
engineering judgment at a marked uncontrolled ¥ P S
crossing location. 4 n-Street Pedesmqn Crossing sign
O Signifies that crosswalk visibility enhancements shouid 2 g:ég;’r‘fg;srgz —_—
always occur in conjunction with other identified 9 !
countermeasures.* 7 Rectangular Rapid-Flashing Beacon (RRFB)**
5 8 Road Diet
The absence of a number signifies that the countermeasure 3 ;s
is generally not an appropriate freatment, but exceptions may 9 Pedestrian Hybrid Beacon (PHB)™
be considered following engineering judgment.
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Roadway configurations, posted speed, and (AADT) at uncontrolled study area intersections along the TV
Trail alignment(s) were reviewed to determine appropriate pedestrian countermeasures based on the
guidance summarized in Figure 1.

Crosswalk Recommendations

The following summarizes the level of crossing protection that is recommended at each of the existing
unsignalized intersections along the corridors.

SW Blanton Street/SW 198th Avenue

A half signal is recommended at the intersection of SW Blanton Street/SW 198" Avenue to provide a fully
protected crossing for trail users. The half signal is recommended to be installed at the northern off-set
intersection. Under this scenario, a two-way shared-use path is recommended along the west side of
198%™ Avenue between the northern and southern off-set intersections to traverse trail uses between the
intersection approaches. The location of the shared-use path and half signal was selected due to available
right-of-way on the west side of SW 198" Avenue.

SW Blanton Street/SW 185th Avenue

A half signal is recommended at the intersection of SW Blanton Street/SW 185" Avenue to provide a fully
protected crossing for trail users. Due to the proximity of railroad infrastructure at the northern off-set
intersection, it is recommended that the half signal be installed at the southern off-set intersection to
avoid railroad conflict. Under this scenario, a two-way shared-use path is recommended along the west
side of SW 185™ Avenue between the off-set intersections to traverse trail uses between the intersection
approaches.

SW Blanton Street/SW 160" Avenue

A half signal is recommended at the intersection of SW Blanton Street/SW 160th Avenue to provide a
fully protected crossing for trail users. In addition, a pedestrian refuge island is recommended at the
northbound approach to provide an optional two-staged crossing for people walking and biking?.

SW Shaw Street/SW 185th Avenue

A half signal is recommended at the intersection of SW Shaw Street/SW 185™ Avenue to provide a fully
protected crossing for future trail users. Signal coordination with the existing traffic signal at the TV

! Sidewalk improvements including ADA ramp upgrades are recommended in the southwest corner of the intersection

to provide a continuous connection for people crossing 160™" Avenue to points west along Blanton Street.
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Highway/SW 185t Avenue intersection and adjacent railroad crossing must be explored (See Shaw Street
Crossings and Railroad Operations Impacts section).

SW Shaw Street/SW 170th Avenue

A half signal is recommended at the intersection of SW Shaw Street/SW 170" Avenue to provide a fully
protected crossing for future trail users. Signal coordination with the existing traffic signal at the TV
Highway/SW 170" Avenue intersection and adjacent railroad crossing must be explored (See Shaw Street
Crossings and Railroad Operations Impacts section).

SW Shaw Street/SW 160th Avenue

A half signal is recommended at the intersection of SW Shaw Street/SW 160" Avenue to provide a fully
protected crossing for future trail users. Signal coordination with the existing traffic signal at the TV
Highway/SW 160" Avenue intersection and adjacent railroad crossing must be explored (See Shaw Street
Crossings and Railroad Operations Impacts section).

Appendix D includes the detailed crossing treatment and countermeasures assessments for each
intersection.
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SHAW STREET CROSSINGS AND RAILROAD OPERATIONAL IMPACTS

Based on the results of the NCHRP Report 562 analysis and FHWA Guide for Pedestrian Safety at
Uncontrolled Crossing Locations, the recommended treatment along SW Shaw Street at SW 185"
Avenue, SW 170" Avenue, and SW 160" Avenue is a half signal. The installation of a half-signal at these
locations will allow for signal coordination with the adjacent signals along TV Highway; however,
challenges are associated with the implementations of signal coordination and physical infrastructure of
the half signal.

Signal Coordination Challenges

Consistent at each potential half signal location along SW Shaw Street, the half signal and TV Highway
signals must be coordinated to provide coordinated signal phasing (e.g., a green for the pedestrians at
the half signal on SW Shaw Street corresponds to a green on east-west TV Highway).

To reduce potential conflict between vehicles turning southbound from TV Highway and future trail
users, westbound lefts and eastbound right-turns from TV Highway must be prohibited during the green
half signal phase for pedestrians crossing at SW Shaw Street. Dedicated left-turn and right-turn lanes are
located along TV Highway at the east and westbound approaches to SW 170" Avenue and SW 160"
Avenue; however, these do not have storage sufficient to avoid queue spillback into eastbound through
lanes. At the intersection of SW 185" Avenue, only a dedicated westbound left-turn lane is present, no
dedicate eastbound right-turn lane exists?.

In order to install a pedestrian half signal at SW Shaw Street/SW 185" Avenue, a dedicated right-turn
lane is needed at the eastbound approach to TV Highway/SW 185" Avenue to prohibit right-turning
movements while a green phase is provided at the half signal of SW Shaw Street.

Physical Infrastructure Challenges

The physical space for additional signal equipment is limited at the SW Shaw Street/SW 185" Avenue
and SW Shaw Street/SW 170" Avenue intersections. In particular, the intersection of SW Shaw Street
with SW 170™ Avenue is close to the intersection of TV Highway with SW 170" Avenue, making a half-
signal challenging due to space constraints and lack of queuing storage.

For SW Shaw Street/SW 185™ Avenue, a separate mast arm and pole are required for the installation of
the half-signal on the far side of each intersection approach. Based on a preliminary planning-level
assessment, the view of the proposed half-signals may be obstructed by the existing railroad
infrastructure at the northbound approach to SW Shaw Street/SW 185" Avenue. For this reason, the

2 The eastbound right-turn occurs from a shared right-through lane.
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concept design of the half signal includes a curb extension that restricts westbound right-runs at the SW
Shaw Street/SW 185 Avenue intersection, creating space for locating signal poles south of the railroad.

Appendix E includes schematics illustrating the potential visual conflicts between the railroad
infrastructure and half signal if a curb extension was not installed and the half signal was located north
of the railroad crossing 3.

SW BLANTON STREET FUNCTIONAL CLASSIFICATION CONSIDERATIONS

SW Blanton Street is classified as a Collector between SW 209™ Avenue and SW 170" Avenue and a
Neighborhood Route east of SW 170" Avenue in the Washington County Transportation System Plan
(TSP). According to the TSP, “Neighborhood Routes connect to the Collector and Arterial system, but do
not serve citywide or community circulation. On these routes, neighborhood traffic management
measures are allowed, including speed humps and traffic circles. Design parameters for Neighborhood
Routes with two lanes include no bike lanes, 60-feet maximum right-of-way (ROW), and 36-feet max
paved width.”

SW Blanton Street Context and Access

Between SW 170™ Avenue and SW 185™ Avenue, SW Blanton Street provides access to the International
School of Beaverton, Aloha-Huber School, and residential homes. Between SW 185™" Avenue and SW
198™ Avenue, SW Blanton Street functions primarily to serve residential access. West of 198™ Avenue,
SW Blanton provides residential access on the south side of the roadway and mixed-use, industrial access
including parcels on the north side of the roadway including Intel.

Existing and Recommended Cross Section

SW Blanton has one lane in each direction and is recommended to maintain two lanes (one-lane in each
direction) with a typical cross-section right-of-way of 60 feet as part of the recommended regional trail
facility* apart from turn lanes at SW 170" Avenue and on-street parking where ROW allows. The design
parameters for Collectors with two lanes includes bike lanes, 74 feet ROW, and 50-feet paved width.
Implementing a 74-foot cross section throughout the corridor would have significant impacts to adjacent
properties and will require significant acquisitions to accommodate the cross-section width. Where 74-
feet of ROW could be acquired, on-street parking will be explored.

3 Half signal heads cannot be installed on existing railroad crossing infrastructure.

4 Existing Left-turn lanes will be maintained at SW 170* Avenue although removing them could be further evaluated if

the functional classification of SW 170t Avenue is downgraded.
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Functional Classification Consideration

Based on the roadway context, adjacent land uses, the existing and future recommended cross section,
proposed ROW width, and the recommended alighment of the TV Trail, consideration should be given to
amending the Washington County TSP function classification of SW Blanton Street to a Neighborhood
Route, similar to SW Blanton Street’s current classification east of SW 170" Avenue. The change in
functional classification will benefit regional trail users by allowing traffic calming features to be
implemented, reducing vehicular speeds, volumes, and allowing more flexibility for design treatments to
meet the needs of all ages and abilities.
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RECOMMENDATIONS

The following section provides the consultant team recommendations for SW Shaw Street and SW
Blanton Street as well as the overall recommendation for a preferred regional trail alignment based on
the crossing opportunities, challenges, and considerations.

SW Shaw Street Recommendation

SW Shaw Street presents significant challenges in providing direct and protected crossing facilities due
to the proximity of the railroad, railroad crossing infrastructure, and railroad signal coordination. The
recommended type of protection is a half-signal at the intersections of SW Shaw Street with SW 185t
Avenue, which would require coordination with TV Highway signals to prohibit turning movement
conflicts from TV Highway with the SW Shaw Street pedestrian crossing movements. A preliminary
assessment determined that a dedicated right-turn lane would be required at the intersection of TV
Highway/SW 185%™ Avenue to control the eastbound right-turn movement when the half signal is
activated and additional storage may be needed for the eastbound right-turns. Due to the challenges
associated with proximity to TV Highway, it is recommended that trail users cross SW 170" Avenue at TV
Highway but that the crossing at TV Highway be modified so that SW 170™ Avenue could be crossed in
one stage rather than two stages by removing the porkchop island. At SW 160™" Avenue, it is
recommended that trail users be directed to cross at either TV Highway or at Blanton Street to continue
to either the north or south Westside Trail connection. This would not require any out of direction travel.
Wider sidewalks should be provided on both sides of SW 160™" Avenue from TV Highway to Blanton Street
to help connect trail users.

The improvements near the railroad and of the railroad crossings, with or without half signals, will require
coordination with the railroad will likely require upgrades to the existing signal equipment and railroad
crossing panels. If the half signal is not approved at SW Shaw Street/SW 185™ AvenueSW Shaw Street
may not be suitable as the regional trail alignment; however, the cross-section improvements should still
be considered to enhance local access to transit on TV Highway.

SW Blanton Street

SW Blanton Street presents opportunities to implement signalized crossings for regional trail users by
implementing half-signals at SW 160" Avenue, SW 185™ Avenue, and SW 198 Avenue. SW 170" Avenue
is currently signalized.

Several alternatives at SW 185" Avenue were explored to provide a crossing for regional trail users. Based
on a planning-level assessment, a half-signal at the southern off-set intersection with a shared-use path
along the west side of SW 185" Avenue is recommended. This configuration could be signalized in the
future by realigning the intersections at one location, signalizing only one intersection and restricting
movements at the other, or by incorporating both approaches of SW Blanton Street into an off-set
signalized intersection. Realighing and signalizing the SW 185%™ Avenue intersection was considered and
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is not recommended due to the potential for increased traffic along SW Blanton Street as a consequence
to creating a parallel, continuous connection to TV Highway.

Operations at the unsignalized stop-controlled intersections of Blanton and SW 198" Avenue, SW 185t
Avenue, and SW 160™ Avenue indicate that the side street approaches are operating over capacity and
have significant queuing during peak hours under existing conditions. Adding side street left-turn lanes
at these intersections should be decided on a case-by-case basis as the left-turn is the critical movement
and the capacity constraint and queuing would be shifted to the left-turn lane from the shared lane with
if a turn lane was added. This could provide minimal benefit to the right-turn and through movements as
the left-turn queues are likely to spill back into the through lane. This is an existing condition that will not
be significantly impacted by the addition of the regional trail and the half signals when actuated would
provide some gaps in traffic for turning movements after the pedestrian has cleared the intersection.
Left-turn lanes should be further considered if any of these intersections becomes signalized in the
future.

The findings of this memorandum have been incorporated into the development of the conceptual
design and layout for SW Blanton Street included in Draft Trail Alignment Alternatives & Evaluation
Memorandum.

NEXT STEPS

The Traffic Analysis Memorandum and Preferred Alignment and Concept Design Memorandum will be
shared the advisory committees. The recommendations will be shared with the public via an online open
house. Based on the advisory committee and public input, the draft concept design will be refined and
advanced into the Draft TV Trail Refinement Plan.

REFERENCES

1. FHWA Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations

2. NCHRP Report 562 Improving Pedestrian Safety at Unsignalized Crossings

APPENDICES

A. Map of Automatic Traffic Recorder (ATR) Station Locations
B. Left-Turn Analysis Worksheets

C. Traffic Signal Warrant Analysis
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D. Crosswalk Assessments

E. Railroad and Half Signal Visual Conflicts
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HCM 6th Signalized Intersection Summary

70: SW 170th Ave & SW Blanton St 04/02/2021
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | b | LT LT
Traffic Volume (veh/h) 195 25 85 50 5 115 85 1235 185 170 635 80
Future Volume (veh/h) 195 25 85 50 5 115 85 1235 185 170 635 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 213 27 93 b5 5 126 93 1352 203 186 695 88
Peak Hour Factor 095 095 095 09 09 09 09 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 243 76 261 70 7 166 120 1384 206 199 1555 197
Arrive On Green 014 020 020 0.04 0.11 010 007 045 044 0.11 049 048
Sat Flow, veh/h 1781 369 1272 1781 61 1533 1781 3103 462 1781 3173 401
Grp Volume(v), veh/h 213 0 120 55 0 131 93 769 786 186 389 394
Grp Sat Flow(s),veh/h/In 1781 0 1641 1781 0 1594 1781 1777 1787 1781 1777 1798
Q Serve(g_s), s 9.5 0.0 5.1 25 0.0 6.5 4.1 34.1 35.1 84 115 116
Cycle Q Clear(g_c), s 9.5 0.0 5.1 25 0.0 6.5 41 34.1 35.1 84 115 116
Prop In Lane 1.00 0.77  1.00 096  1.00 026  1.00 0.22
Lane Grp Cap(c), veh/h 243 0 336 70 0 172 120 792 797 199 871 881
V/C Ratio(X) 088 000 036 078 000 076 077 097 099 094 045 045
Avail Cap(c_a), veh/h 243 0 447 154 0 356 221 792 797 199 871 881
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 34.2 00 277 384 00 32 370 218 222 356 134 135
Incr Delay (d2), s/iveh 28.0 0.0 05 131 0.0 5.1 76 248 283 459 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 5.7 0.0 1.9 1.3 0.0 2.6 20 184 19.4 6.0 4.1 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.2 00 282 515 00 403 446 466 505 814 137 138
LnGrp LOS E A C D A D D D D F B B
Approach Vol, veh/h 333 186 1648 969
Approach Delay, s/veh 49.9 43.6 48.3 26.7
Approach LOS D D D C
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 94 436 150 127 130 400 72 205
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 10.0  35.0 11.0 18.0 9.0 36.0 7.0 220
Max Q Clear Time (g_ctl1),s 6.1 136 115 85 104  37.1 45 7.1
Green Ext Time (p_c), s 0.1 7.8 0.0 0.3 0.0 0.0 0.0 0.3
Intersection Summary
HCM 6th Ctrl Delay 41.6
HCM 6th LOS D
TV Hwy 7:15 am 01/11/2019 AM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

67: SW 185th Ave & SW Blanton St (North) 04/02/2021
Intersection
Int Delay, s/veh 38.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L % 44 b
Traffic Vol, veh/h 270 70 45 1350 650 120
Future Vol, veh/h 270 70 45 1350 650 120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 75 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 296 77 49 1478 712 131
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 1615 422 843 0 - 0
Stage 1 778 - - - - -
Stage 2 837 - - - -
Critical Hdwy 6.84 694 4.14 - -

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222

Pot Cap-1 Maneuver ~95 580 789 - -
Stage 1 413 - - - -
Stage 2 385 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~89 580 789 - -
Mov Cap-2 Maneuver ~ 217

Stage 1 387 - - - -
Stage 2 385 - - - -
Approach EB NB SB
HCM Control Delay, s 279.5 0.3 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 789 - 249 - -
HCM Lane V/C Ratio 0.062 - 1.495 -
HCM Control Delay (s) 9.9 - 2795 -
HCM Lane LOS A - F -
HCM 95th %tile Q(veh) 0.2 - 218 -
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 7:15 am 01/11/2019 AM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

67: SW 185th Ave & SW Blanton St (North) - With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 25.6
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OFO% 44 4
Traffic Vol, veh/h 270 70 45 1350 650 120
Future Vol, veh/h 270 70 45 1350 650 120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 75 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 296 77 49 1478 712 131
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 1615 422 843 0 - 0
Stage 1 778 - - - - -
Stage 2 837 - - - -
Critical Hdwy 6.84 694 4.14 - -

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222

Pot Cap-1 Maneuver ~95 580 789 - -
Stage 1 413 - - - -
Stage 2 385 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~89 580 789 - -
Mov Cap-2 Maneuver ~ 217

Stage 1 387 - - - -
Stage 2 385 - - - -
Approach EB NB SB
HCM Control Delay, s 187.3 0.3 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 789 - 217 580 - -
HCM Lane V/C Ratio 0.062 - 1.362 0.132
HCM Control Delay (s) 9.9 - 2327 122
HCM Lane LOS A - F B
HCM 95th %tile Q(veh) 0.2 - 165 05
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 7:15 am 01/11/2019 AM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

66: SW 185th Ave & SW Blanton St (South) 04/01/2021
Intersection
Int Delay, s/veh 6.6
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L 1 %N 44
Traffic Vol, veh/h 35 150 1250 120 180 535
Future Vol, veh/h 35 150 1250 120 180 535
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 75 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 38 164 1368 131 197 586
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 2121 750 0 0 1499 0
Stage 1 1434 - - - - -
Stage 2 687 - - - -
Critical Hdwy 6.84 6.94 - - 414

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84

Follow-up Hdwy 352 332 2.22

Pot Cap-1 Maneuver 43 354 - - 443
Stage 1 186 - - - -
Stage 2 461 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~24 354 - - 443
Mov Cap-2 Maneuver 109 - - - -
Stage 1 186 - - - -
Stage 2 256 - - - -
Approach WB NB SB
HCM Control Delay, s  62.1 0 49
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 248 443 -
HCM Lane V/C Ratio - - 0.817 0.445
HCM Control Delay (s) - - 621 195
HCM Lane LOS - - F C
HCM 95th %tile Q(veh) - - 63 22
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 7:15 am 01/11/2019 AM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

66: SW 185th Ave & SW Blanton St (South) - With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 4
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations Y M %N 44
Traffic Vol, veh/h 35 150 1250 120 180 535
Future Vol, veh/h 35 150 1250 120 180 535
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - 75 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 38 164 1368 131 197 586
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 2121 750 0 0 1499 0
Stage 1 1434 - - - - -
Stage 2 687 - - - -
Critical Hdwy 6.84 6.94 - - 414

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84

Follow-up Hdwy 352 332 2.22

Pot Cap-1 Maneuver 43 354 - - 443
Stage 1 186 - - - -
Stage 2 461 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~24 354 - - 443
Mov Cap-2 Maneuver 109 - - - -
Stage 1 186 - - - -
Stage 2 256 - - - -
Approach WB NB SB
HCM Control Delay, s  29.6 0 49
HCM LOS D
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 109 354 443 -
HCM Lane V/C Ratio - - 0.352 0.464 0.445 -
HCM Control Delay (s) - - 549 237 195
HCM Lane LOS - - F C C
HCM 95th %tile Q(veh) - - 14 24 22
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 7:15 am 01/11/2019 AM - Existing Conditions Synchro 10 Report
HDR Inc Page 1


ssemensky
Text Box
- With Left Turn Lane


HCM 6th TWSC

63: SW 198th Ave & Blanton (North) 04/02/2021
Intersection
Int Delay, s/veh 29
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b T %N 44
Traffic Vol, veh/h 40 80 700 115 120 305
Future Vol, veh/h 40 80 700 115 120 305
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 9% 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 44 88 766 126 131 334
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1258 829 0 0 892 0
Stage 1 829 - - - - -
Stage 2 429 - - - -
Critical Hdwy 6.63 6.23 - - 443
Critical Hdwy Stg 1 5.43 - - - -
Critical Hdwy Stg 2 5.83 - : - :
Follow-up Hdwy 3.519 3.319 - 2.219
Pot Cap-1 Maneuver 175 370 - - 758
Stage 1 428 - - - -
Stage 2 625 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 145 370 - - 758
Mov Cap-2 Maneuver 279 - - - -
Stage 1 428 - - - -
Stage 2 517 - - - -
Approach WB NB SB
HCM Control Delay, s  22.6 0 3
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 334 758
HCM Lane V/C Ratio - - 0.393 0.173
HCM Control Delay (s) - - 226 107
HCM Lane LOS - - C B
HCM 95th %tile Q(veh) - - 18 06
TV Hwy 7:15 am 01/11/2019 AM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

63: SW 198th Ave & Blanton (North)- With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 2.6
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations " b %N 44
Traffic Vol, veh/h 40 80 700 115 120 305
Future Vol, veh/h 40 80 700 115 120 305
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 9% 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 44 88 766 126 131 334
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1258 829 0 0 892 0

Stage 1 829 - - - - -

Stage 2 429 - - - -
Critical Hdwy 6.63 6.23 - - 443
Critical Hdwy Stg 1 5.43 - - - -
Critical Hdwy Stg 2 5.83 - - - :
Follow-up Hdwy 3.519 3.319 - 2.219
Pot Cap-1 Maneuver 175 370 - - 758

Stage 1 428 - - - -

Stage 2 625 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 145 370 - - 758
Mov Cap-2 Maneuver 279 - - - -

Stage 1 428 - - - -

Stage 2 517 - - - -
Approach WB NB SB
HCM Control Delay, s  18.6 0 3
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 2719 370 758 -
HCM Lane V/C Ratio - - 0.157 0.237 0.173
HCM Control Delay (s) - - 203 177 107
HCM Lane LOS - - C C B
HCM 95th %tile Q(veh) - - 05 09 06
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HCM 6th TWSC

62: SW 198th Ave 04/02/2021
Intersection
Int Delay, s/veh 62.4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L ¥ 4 4 F
Traffic Vol, veh/h 345 90 180 470 175 170
Future Vol, veh/h 345 90 180 470 175 170
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 175 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 378 99 197 515 192 186
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1101 192 378 0 - 0
Stage 1 192 - - - - -
Stage 2 909 - - - -
Critical Hdwy 642 622 412 - -

Critical Hdwy Stg 1 5.42
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218 - -
Pot Cap-1 Maneuver ~235 850 1180 - -
Stage 1 841 - - - -
Stage 2 393 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~196 850 1180 - -
Mov Cap-2 Maneuver ~ 308 - -

Stage 1 701 - - - -
Stage 2 393 - - - -
Approach EB NB SB
HCM Control Delay, s 201.6 24 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1180 - 355 - -
HCM Lane V/C Ratio 0.167 - 1.341 -
HCM Control Delay (s) 8.7 - 2016 -
HCM Lane LOS A - F -
HCM 95th %tile Q(veh) 0.6 - 229 -
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 7:15 am 01/11/2019 AM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

62: SW 198th Ave - With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 41
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ 5% 4 4 F
Traffic Vol, veh/h 345 90 180 470 175 170
Future Vol, veh/h 345 90 180 470 175 170
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 175 - - 0
Veh in Median Storage, # 0 - : 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 9% 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 378 99 197 515 192 186
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 1101 192 378 0 - 0
Stage 1 192 - - - - -
Stage 2 909 - - - -
Critical Hdwy 642 622 4.12 - -

Critical Hdwy Stg 1 5.42
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218 - -
Pot Cap-1 Maneuver ~235 850 1180 - -
Stage 1 841 - - - -
Stage 2 393 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~196 850 1180 - -
Mov Cap-2 Maneuver ~ 308 - -

Stage 1 701 - - - -
Stage 2 393 - - - -
Approach EB NB SB
HCM Control Delay, s 131.1 24 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 1180 - 308 850 - -
HCM Lane V/C Ratio 0.167 - 1.226 0.116
HCM Control Delay (s) 8.7 - 1627 98
HCM Lane LOS A - F A
HCM 95th %tile Q(veh) 0.6 - 17 04
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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HCM 6th TWSC

72: SW 160th Av & SW Blanton St 04/07/2021

Intersection

Int Delay, s/veh 679.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s & ¥ b ¥ b

Traffic Vol, veh/h 120 50 210 0 0 0 170 295 0 300 630 205

Future Vol, veh/h 120 50 210 0 0 0 170 295 0 300 630 205

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - 100 - - 100 - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 9% 9% 9% 95 9% 9% 95 9% 9 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 131 55 230 0 0 0 186 323 0 328 690 224

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2153 2153 802 2296 2265 323 914 0 0 323 0 0
Stage 1 1458 1458 - 695 695 - - - - - - -
Stage 2 695 695 1601 1570 - - - - - -

Critical Hdwy 712 652 622 742 652 6.22 4.2 - 412 - -

Critical Hdwy Stg 1 6.12 5.52 6.12 5.52 - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver ~35 ~48 384 27 41 718 746 - - 1237 - -
Stage 1 161 194 433 444 - - - - - - -
Stage 2 433 444 - 133 1M - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver ~23 ~26 384 23 718 746 - 1237 - -

Mov Cap-2 Maneuver ~23 ~26 - - 23 - - - - - -
Stage 1 ~121 143 - 325 333 - - - -
Stage 2 325 333 24 126

Approach EB WB NB SB

HCM Control Delay, $ 3530.2 0 42 24

HCM LOS F A

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 746 - 49 1237 -

HCM Lane V/C Ratio 0.249 8.49 - 0.265 -

HCM Control Delay (s) 11.4 - $3530.2 0 9 -

HCM Lane LOS B F A A -

HCM 95th %tile Q(veh) 1 - 49.1 1.1 -

Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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HCM 6th TWSC

72: SW 160th Av & SW Blanton St - With Left Turn Lane 04/07/2021

Intersection

Int Delay, s/veh 264.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations %Y b LT ¥ b Y B

Traffic Vol, veh/h 120 50 210 0 0 0 170 295 0 300 630 205

Future Vol, veh/h 120 50 210 0 0 0 170 295 0 300 630 205

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length 0 - - 0 - - 100 - - 100 - -

Veh in Median Storage, # - 0 - - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 9% 9% 9% 95 9% 9% 95 9% 9 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 131 55 230 0 0 0 186 323 0 328 690 224

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2153 2153 802 2296 2265 323 914 0 0 323 0 0
Stage 1 1458 1458 - 695 695 - - - - - - -
Stage 2 695 695 1601 1570 - - - - -

Critical Hdwy 712 652 622 742 652 6.22 4.2 - 412 - -

Critical Hdwy Stg 1 6.12 5.52 6.12 5.52 - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver ~35 ~48 384 27 41 718 746 - 1237 - -
Stage 1 161 194 433 444 - - - - -
Stage 2 433 444 - 133 1M - - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver ~23 ~26 384 23 718 746 - 1237 - -

Mov Cap-2 Maneuver ~23 ~26 - - 23 - - - - -
Stage 1 ~121 143 - 325 333 - - - -
Stage 2 325 333 24 126

Approach EB WB NB SB

HCM Control Delay, $ 1364.4 0 42 24

HCM LOS F A

Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 746 - 23 105 - 1237 - -

HCM Lane V/C Ratio 0.249 - - 5712 271 - - 0.265

HCM Control Delay (s) 11.4 - -$ 24575 860.1 0 0 9 -

HCM Lane LOS B - F F A A A

HCM 95th %tile Q(veh) 1 - 16.5 26.5 - - 11 -

Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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HCM 6th Signalized Intersection Summary

70: SW 170th Ave & SW Blanton St 04/02/2021
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | b | LT LT
Traffic Volume (veh/h) 115 20 100 160 30 185 105 665 105 230 1285 235
Future Volume (veh/h) 115 20 100 160 30 185 105 665 105 230 1285 235
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 126 22 109 175 33 203 115 728 115 252 1407 257
Peak Hour Factor 095 095 095 09 09 09 09 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 148 40 199 178 37 228 135 1176 186 282 1400 252
Arrive On Green 008 015 015 010 016 016 008 038 038 016 047 047
Sat Flow, veh/h 1781 273 1354 1781 226 1393 1781 3074 485 1781 3009 541
Grp Volume(v), veh/h 126 0 131 175 0 236 115 421 422 252 822 842
Grp Sat Flow(s),veh/h/In 1781 0 1627 1781 0 1620 1781 1777 1783 1781 1777 1773
Q Serve(g_s), s 5.9 0.0 6.3 8.3 00 121 54 163 163 118  39.1 39.5
Cycle Q Clear(g_c), s 5.9 0.0 6.3 8.3 00 121 54 163 163 118  39.1 39.5
Prop In Lane 1.00 083 1.00 086  1.00 027 1.00 0.31
Lane Grp Cap(c), veh/h 148 0 239 178 0 266 135 680 682 282 827 825
V/C Ratio(X) 085 000 055 098 000 08 08 062 062 089 099 1.02
Avail Cap(c_a), veh/h 178 0 335 178 0 334 136 680 682 325 827 825
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 38.4 00 336 381 00 347 388 212 212 350 226 227
Incr Delay (d2), s/iveh 25.6 0.0 15 616 00 197 368 15 15 226 298 367
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 3.5 0.0 25 6.5 0.0 5.9 3.7 6.6 6.6 66 21.0 227
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.0 00 351 99.7 00 545 755 227 227 577 523 594
LnGrp LOS E A D F A D E C C E D F
Approach Vol, veh/h 257 411 958 1916
Approach Delay, s/veh 49.2 73.7 29.1 56.1
Approach LOS D E C E
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 109 440 116 184 179 370 130 170
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 7.0  40.0 9.0 18.0 16.0 31.0 9.0 18.0
Max Q Clear Time (g_ctl1),s 7.4 415 79 1441 138 183 103 8.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.3 0.2 6.5 0.0 0.3
Intersection Summary
HCM 6th Ctrl Delay 50.4
HCM 6th LOS D
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HCM 6th Signalized Intersection Summary

70: SW 170th Ave & SW Blanton St 04/08/2021
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b | b | LT LT
Traffic Volume (veh/h) 115 20 100 160 30 185 105 665 105 230 1285 235
Future Volume (veh/h) 115 20 100 160 30 185 105 665 105 230 1285 235
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 126 22 109 175 33 203 115 728 115 252 1407 257
Peak Hour Factor 095 095 095 09 09 09 09 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 148 40 199 178 37 228 135 1176 186 282 1400 252
Arrive On Green 008 015 015 010 016 016 008 038 038 016 047 047
Sat Flow, veh/h 1781 273 1354 1781 226 1393 1781 3074 485 1781 3009 541
Grp Volume(v), veh/h 126 0 131 175 0 236 115 421 422 252 822 842
Grp Sat Flow(s),veh/h/In 1781 0 1627 1781 0 1620 1781 1777 1783 1781 1777 1773
Q Serve(g_s), s 5.9 0.0 6.3 8.3 00 121 54 163 163 118  39.1 39.5
Cycle Q Clear(g_c), s 5.9 0.0 6.3 8.3 00 121 54 163 163 118  39.1 39.5
Prop In Lane 1.00 083 1.00 086  1.00 027 1.00 0.31
Lane Grp Cap(c), veh/h 148 0 239 178 0 266 135 680 682 282 827 825
V/C Ratio(X) 085 000 055 098 000 08 08 062 062 089 099 1.02
Avail Cap(c_a), veh/h 178 0 335 178 0 334 136 680 682 325 827 825
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 38.4 00 336 381 00 347 388 212 212 350 226 227
Incr Delay (d2), s/iveh 25.6 0.0 15 616 00 197 368 15 15 226 298 367
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 3.5 0.0 25 6.5 0.0 5.9 3.7 6.6 6.6 66 21.0 227
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.0 00 351 99.7 00 545 755 227 227 577 523 594
LnGrp LOS E A D F A D E C C E D F
Approach Vol, veh/h 257 411 958 1916
Approach Delay, s/veh 49.2 73.7 29.1 56.1
Approach LOS D E C E
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 109 440 116 184 179 370 130 170
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 7.0  40.0 9.0 18.0 16.0 31.0 9.0 18.0
Max Q Clear Time (g_ctl1),s 7.4 415 79 1441 138 183 103 8.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.3 0.2 6.5 0.0 0.3
Intersection Summary
HCM 6th Ctrl Delay 50.4
HCM 6th LOS D
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HCM 6th TWSC

67: SW 185th Ave & SW Blanton St (North) 04/02/2021
Intersection
Int Delay, s/veh 107.5
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L % 44 b
Traffic Vol, veh/h 210 110 90 905 1300 275
Future Vol, veh/h 210 110 90 905 1300 275
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 75 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 230 120 99 991 1423 301
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2268 862 1724 0 - 0
Stage 1 1574 - - - - -
Stage 2 694 - - - -
Critical Hdwy 6.84 694 4.14 - -

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222

Pot Cap-1 Maneuver ~34 298 363 - -
Stage 1 ~ 156 - - - -
Stage 2 457 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~25 298 363 - -
Mov Cap-2 Maneuver ~90

Stage 1 ~113 - - - -
Stage 2 457 - - - -
Approach EB NB SB
HCM Control Delay, s$ 965.3 1.7 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 363 - 118 - -
HCM Lane V/C Ratio 0.271 - 2.969 -
HCM Control Delay (s) 18.6 $965.3 -
HCM Lane LOS C - F -
HCM 95th %tile Q(veh) 1.1 - 33 -
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 4:45 pm 11/01/2019 PM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

67: SW 185th Ave & SW Blanton St (North) - With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 60
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ OFO% 44 4
Traffic Vol, veh/h 210 110 90 905 1300 275
Future Vol, veh/h 210 110 90 905 1300 275
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 75 - - -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 230 120 99 991 1423 301
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 2268 862 1724 0 - 0
Stage 1 1574 - - - - -
Stage 2 694 - - - -
Critical Hdwy 6.84 694 4.14 - -

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 352 332 222

Pot Cap-1 Maneuver ~34 298 363 - -
Stage 1 ~ 156 - - - -
Stage 2 457 - - - -

Platoon blocked, % - -
Mov Cap-1 Maneuver ~25 298 363 - -
Mov Cap-2 Maneuver ~90

Stage 1 ~113 - - - -
Stage 2 457 - - - -
Approach EB NB SB
HCM Control Delay, s$ 536.9 1.7 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 363 - 90 298 - -
HCM Lane V/C Ratio 0.271 - 2.554 0.404
HCM Control Delay (s) 18.6 - $805 25
HCM Lane LOS C - F D
HCM 95th %tile Q(veh) 1.1 - 215 19
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 4:45 pm 11/01/2019 PM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

66: SW 185th Ave & SW Blanton St (South) 04/02/2021
Intersection
Int Delay, s/veh 38.1
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L 1 %N 44
Traffic Vol, veh/h 135 230 735 60 180 1225
Future Vol, veh/h 135 230 735 60 180 1225
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 75 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 148 252 805 66 197 1341
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 1903 436 0 0 8 0
Stage 1 838 - - - - -
Stage 2 1065 - - - -
Critical Hdwy 6.84 6.94 - - 414

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84

Follow-up Hdwy 352 332 2.22

Pot Cap-1 Maneuver ~61 568 - - 770
Stage 1 385 - - - -
Stage 2 292 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~45 568 - - 770
Mov Cap-2 Maneuver ~ 145 - - - -
Stage 1 385 - - - -
Stage 2 217 - - - -
Approach WB NB SB
HCM Control Delay, s 262.4 0 1.4
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 213 710 -
HCM Lane V/C Ratio - - 1.464 0.256
HCM Control Delay (s) - - 2624 113
HCM Lane LOS - - F B
HCM 95th %tile Q(veh) - - 225 1
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 4:45 pm 11/01/2019 PM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

66: SW 185th Ave & SW Blanton St (South) - With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 9.6
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations Y M %N 44
Traffic Vol, veh/h 135 230 735 60 180 1225
Future Vol, veh/h 135 230 735 60 180 1225
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - 75 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 148 252 805 66 197 1341
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 1903 436 0 0 8 0
Stage 1 838 - - - - -
Stage 2 1065 - - - -
Critical Hdwy 6.84 6.94 - - 414

Critical Hdwy Stg 1 5.84
Critical Hdwy Stg 2 5.84

Follow-up Hdwy 352 332 2.22

Pot Cap-1 Maneuver ~61 568 - - 770
Stage 1 385 - - - -
Stage 2 292 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~45 568 - - 770
Mov Cap-2 Maneuver ~ 145 - - - -
Stage 1 385 - - - -
Stage 2 217 - - - -
Approach WB NB SB
HCM Control Delay, s  62.4 0 1.4
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 145 568 770 -
HCM Lane V/C Ratio - - 1.019 0.443 0.256 -
HCM Control Delay (s) - - 141 163 113
HCM Lane LOS - - F C B
HCM 95th %tile Q(veh) - - 76 23 1
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
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HCM 6th TWSC

63: SW 198th Ave & Blanton (North) 04/02/2021
Intersection
Int Delay, s/veh 40.7
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % S %
Traffic Vol, veh/h 100 220 895 50 175 650
Future Vol, veh/h 100 220 895 50 175 650
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 9% 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 109 241 980 55 192 712
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 1748 1008 0 0 1035 0
Stage 1 1008 - - - - -
Stage 2 740 - - - -
Critical Hdwy 6.63 6.23 - - 443

Critical Hdwy Stg 1 543
Critical Hdwy Stg 2 5.83

Follow-up Hdwy 3.519 3.319 - 2.219

Pot Cap-1 Maneuver ~85 291 - - 669
Stage 1 352 - - - -
Stage 2 434 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~61 291 - - 669
Mov Cap-2 Maneuver 178 - - - -
Stage 1 352 - - - -
Stage 2 309 - - - -
Approach WB NB SB
HCM Control Delay, s 258.8 0 2.7
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 243 669 -
HCM Lane V/C Ratio - - 1442 0.286
HCM Control Delay (s) - - 2588 125
HCM Lane LOS - - F B
HCM 95th %tile Q(veh) - - 20 12
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 4:45 pm 11/01/2019 PM - Existing Conditions Synchro 10 Report
HDR Inc Page 1



HCM 6th TWSC

63: SW 198th Ave & Blanton (North) - With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 9.6
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations " b %N 44
Traffic Vol, veh/h 100 220 895 50 175 650
Future Vol, veh/h 100 220 895 50 175 650
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 9% 9% 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 109 241 980 55 192 712
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1748 1008 0 0 1035 0
Stage 1 1008 - - - - -
Stage 2 740 - - - -
Critical Hdwy 6.63 6.23 - - 443

Critical Hdwy Stg 1 543
Critical Hdwy Stg 2 5.83

Follow-up Hdwy 3.519 3.319 - 2.219

Pot Cap-1 Maneuver ~85 291 - - 669
Stage 1 352 - - - -
Stage 2 434 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~61 291 - - 669
Mov Cap-2 Maneuver 178 - - - -
Stage 1 352 - - - -
Stage 2 309 - - - -
Approach WB NB SB
HCM Control Delay, s  55.6 0 2.7
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 178 291 669 -
HCM Lane V/C Ratio - - 0.615 0.828 0.286 -
HCM Control Delay (s) - - 531 568 125
HCM Lane LOS - - F F B
HCM 95th %tile Q(veh) - - 34 69 12
Notes

~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon

TV Hwy 4:45 pm 11/01/2019 PM - Existing Conditions Synchro 10 Report
HDR Inc Page 1
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HCM 6th TWSC

62: SW 198th Ave 04/02/2021
Intersection
Int Delay, s/veh 31.9
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L ¥ 4 4 F
Traffic Vol, veh/h 235 180 195 285 420 375
Future Vol, veh/h 235 180 195 285 420 375
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 175 - - 0
Veh in Median Storage, # 0 : 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 9% 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 247 189 205 300 442 395
Major/Minor Minor2 Maijor1 Major2
Conflicting Flow All 1152 442 837 0 - 0
Stage 1 442 - - - - -
Stage 2 710 - - - -
Critical Hdwy 642 622 4.12 - -
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - -
Follow-up Hdwy 3.518 3.318 2.218 - -
Pot Cap-1 Maneuver ~219 615 797 - -
Stage 1 648 - - - -
Stage 2 487 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~163 615 797 - -
Mov Cap-2 Maneuver 295 - - - -
Stage 1 481 - - -
Stage 2 487
Approach EB NB SB
HCM Control Delay, s 124.6 45 0
HCM LOS F
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 797 - 381 -
HCM Lane V/C Ratio 0.258 - 1.147 -
HCM Control Delay (s) 11.1 - 1246 -
HCM Lane LOS B - F -
HCM 95th %tile Q(veh) 1 - 168 -
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
TV Hwy 4:45 pm 11/01/2019 PM - Existing Conditions Synchro 10 Report
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HCM 6th TWSC

62: SW 198th Ave - With Left Turn Lane 04/02/2021
Intersection
Int Delay, s/veh 10.7
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ 5% 4 4 F
Traffic Vol, veh/h 235 180 195 285 420 375
Future Vol, veh/h 235 180 195 285 420 375
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 175 - - 0
Veh in Median Storage, # 0 - : 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 9% 9% 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 247 189 205 300 442 395
Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1152 442 837 0 - 0
Stage 1 442 - - - - -
Stage 2 710 - - - -
Critical Hdwy 642 622 4.12 - -
Critical Hdwy Stg 1 5.42 - - - -
Critical Hdwy Stg 2 5.42 - - -
Follow-up Hdwy 3.518 3.318 2.218 - -
Pot Cap-1 Maneuver ~219 615 797 - -
Stage 1 648 - - - -
Stage 2 487 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver ~163 615 797 - -
Mov Cap-2 Maneuver 295 - - - -
Stage 1 481 - - -
Stage 2 487
Approach EB NB SB
HCM Control Delay, s  38.5 45 0
HCM LOS E
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 797 - 295 615 - -
HCM Lane V/C Ratio 0.258 - 0.839 0.308
HCM Control Delay (s) 11.1 - 578 134
HCM Lane LOS B - F B
HCM 95th %tile Q(veh) 1 - 71 13
Notes
~: Volume exceeds capacity ~ $: Delay exceeds 300s  +: Computation Not Defined ~ *: All major volume in platoon
TV Hwy 4:45 pm 11/01/2019 PM - Existing Conditions Synchro 10 Report
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Left-Turn Lane Warrant Analysis

7 KITTELSON & ASSOCIATES, INC.
Project #: 23021.002 610 SW Alder, Suite 700
Project Name: [TV Trail Concept Flan Portland, Oregon 97205
Analyst: SSS (503) 228-5230
Intersection: Blanton EB between 185th and 170th Fax: (503) 273-8169
Scenario: 5:00 PM - 6:00 PM
Date: 4/9/2021
Input Data:
Advancing Volume (vph) = 298
Left-turning Vehicles (vph) = 95
Opposing Volume (vph) = 194
Speed (mph) = 25
Number of Approach Lanes = 1 (not applicable for two lanes)
% Left-Turning Vehicles 32%
Critical Gap (sec) = 5
Maneuver Time (sec) = 3
Exit Time (sec) = 1.9
Utilization Factor = 0.02

Left-Turn Lane Warrant Analysis Results
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* Based on Volume Warrants for Left-Turn Storage Lanes at Unsignalized
Grade Intersections (D. Harmelink)



Project #:

Project Name:

Analyst:
Intersection:
Scenario:
Date:

Input Data:

Left-Turn Lane Warrant Analysis

/

23021.002

TV Trail Concept Plan

SSS

Blanton WB between 185th and 170th

5:00 PM - 6:00 PM

4/9/2021

Advancing Volume (vph) =
Left-turning Vehicles (vph) =
Opposing Volume (vph) =

Speed (mph) =

Number of Approach Lanes =

% Left-Turning Vehicles
Critical Gap (sec) =
Maneuver Time (sec) =
Exit Time (sec) =
Utilization Factor =

800

194
95
298
25

KITTELSON & ASSOCIATES, INC.
610 SW Alder, Suite 700

Portland, Oregon 97205

(503) 228-5230

Fax: (503)273-8169

1 (not applicable for two lanes)

49%
5

3
1.9
0.02

Left-Turn Lane Warrant Analysis Results
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Grade Intersections (D. Harmelink)



Appendix C
Traffic Signal Warrant Analysis



Signal Warrant Assessment
Based on 2009 Edition of the MUTCD

Project #:
Project Name:
Analyst:

Date:
Intersection:

23021.002

TV Trail Concept Plan

NHG

3/9/2021

Blanton Street/160th Avenue

Scenario: 2021 Existing Conditions
Volume Adjustment Factor = 1.0
North-South Approach = Major
East-West Approach = Minor
Major Street Thru Lanes = 1
Minor Street Thru Lanes = 1
Speed > 40 mph? No
Population < 10,0007 No
Warrant Factor 100%
Peak Hour or Daily Count? Peak Hour

Warrant Summary

Warrant Name Analyzed? Met?
#1 Eight-Highest Yes No
#2 Four-Hour Yes No
#3 Peak Hour Yes No

Select Type Of Major Street Approach From Dropdown Menu
Select Type Of Minor Street Approach From Dropdown Menu

Urban Minor Arterial

Rural Minor Collector

Note: traffic volume profile for weekday (if weekend is desired, tab "vol profile" needs to be adjusted)

Traffic Volumes

Hour Major Street Minor Street Major St. Minor St.
Begin End NB SB EB WB Adj. Factor  Adj. Factor

4:40 PM 5:40 PM 164 453 60 90 1.00 1.00
2nd Highest Hour 155 429 48 71 0.95 0.79
3rd Highest Hour 153 423 45 67 0.93 0.75
4th Highest Hour 147 405 40 60 0.89 0.66
5th Highest Hour 144 399 37 56 0.88 0.62
6th Highest Hour 144 399 34 51 0.88 0.57
7th Highest Hour 138 381 34 50 0.84 0.56
8th Highest Hour 136 374 31 47 0.83 0.52
9th Highest Hour 131 362 31 47 0.80 0.52
10th Highest Hour 122 338 31 46 0.75 0.51
11th Highest Hour 118 326 27 41 0.72 0.46
12th Highest Hour 116 320 26 40 0.71 0.44
13th Highest Hour 112 308 21 32 0.68 0.36
14th Highest Hour 96 266 21 31 0.59 0.35
15th Highest Hour 77 211 20 29 0.47 0.33
16th Highest Hour 72 199 19 29 0.44 0.32
17th Highest Hour 50 139 11 17 0.31 0.19
18th Highest Hour 42 115 11 17 0.25 0.19
19th Highest Hour 22 60 4 7 0.13 0.07
20th Highest Hour 15 42 3 5 0.09 0.06
21st Highest Hour 13 36 2 3 0.08 0.04
22nd Highest Hour 9 24 1 1 0.05 0.01
23rd Highest Hour 4 12 1 1 0.03 0.01
24th Highest Hour 4 12 1 1 0.03 0.01

Data Input



Signal Warrant Assessment
Based on 2009 Edition of the MUTCD

Project #:
Project Name:
Analyst:

Date:
Intersection:

23021.002

TV Trail Concept Plan

NHG

3/9/2021

Blanton Street/185th Avenue (north)

Scenario: 2021 Existing Conditions
Volume Adjustment Factor = 1.0
North-South Approach = Major
East-West Approach = Minor
Major Street Thru Lanes = 1
Minor Street Thru Lanes = 1
Speed > 40 mph? No
Population < 10,0007 No
Warrant Factor 100%
Peak Hour or Daily Count? Peak Hour

Warrant Summary

Warrant Name Analyzed? Met?
#1 Eight-Highest Yes No
#2 Four-Hour Yes No
#3 Peak Hour Yes No

Select Type Of Major Street Approach From Dropdown Menu
Select Type Of Minor Street Approach From Dropdown Menu

Urban Minor Arterial

Rural Minor Collector

Note: traffic volume profile for weekday (if weekend is desired, tab "vol profile" needs to be adjusted)

Traffic Volumes

Hour Major Street Minor Street Major St. Minor St.
Begin End NB SB EB WB Adj. Factor  Adj. Factor

4:30 PM 5:30 PM 723 924 85 0 1.00 1.00
2nd Highest Hour 684 875 68 0 0.95 0.79
3rd Highest Hour 675 862 64 0 0.93 0.75
4th Highest Hour 646 825 56 0 0.89 0.66
5th Highest Hour 636 813 52 0 0.88 0.62
6th Highest Hour 636 813 48 0 0.88 0.57
7th Highest Hour 607 776 48 0 0.84 0.56
8th Highest Hour 598 764 44 0 0.83 0.52
9th Highest Hour 578 739 44 0 0.80 0.52
10th Highest Hour 540 690 44 0 0.75 0.51
11th Highest Hour 521 665 39 0 0.72 0.46
12th Highest Hour 511 653 37 0 0.71 0.44
13th Highest Hour 492 628 30 0 0.68 0.36
14th Highest Hour 424 542 29 0 0.59 0.35
15th Highest Hour 337 431 28 0 0.47 0.33
16th Highest Hour 318 407 27 0 0.44 0.32
17th Highest Hour 222 283 16 0 0.31 0.19
18th Highest Hour 183 234 16 0 0.25 0.19
19th Highest Hour 96 123 6 0 0.13 0.07
20th Highest Hour 67 86 5 0 0.09 0.06
21st Highest Hour 58 74 3 0 0.08 0.04
22nd Highest Hour 39 49 1 0 0.05 0.01
23rd Highest Hour 19 25 1 0 0.03 0.01
24th Highest Hour 19 25 1 0 0.03 0.01

Data Input



Signal Warrant Assessment
Based on 2009 Edition of the MUTCD

Project #:
Project Name:
Analyst:

Date:
Intersection:

23021.002

TV Trail Concept Plan

NHG

3/9/2021

Blanton Street/185 Avenue (Realigned)

Scenario: 2021 Intersection Realignment
Volume Adjustment Factor = 1.0
North-South Approach = Major
East-West Approach = Minor

Major Street Thru Lanes = 1

Minor Street Thru Lanes = 1

Speed > 40 mph? No
Population < 10,0007 No

Warrant Factor 100%

Peak Hour or Daily Count? Peak Hour

Warrant Summary

Warrant Name Analyzed? Met?
#1 Eight-Highest Yes No
#2 Four-Hour Yes Yes
#3 Peak Hour Yes Yes

Select Type Of Major Street Approach From Dropdown Menu
Select Type Of Minor Street Approach From Dropdown Menu

*This signal warrant shall be applied only in unusual cases,

such as office complexes, manufacturing plants, industrial

complexes, or high-occupancy vehicle facilities that attract

or discharge large numbers of vehicles over a short time.

Urban Minor Arterial

Rural Minor Collector

Note: traffic volume profile for weekday (if weekend is desired, tab "vol profile" needs to be adjusted)

Traffic Volumes

Hour Major Street Minor Street Major St. Minor St.
Begin End NB SB EB WB Adj. Factor  Adj. Factor

4:30 PM 5:30 PM 723 924 85 138 1.00 1.00
2nd Highest Hour 684 875 68 110 0.95 0.79
3rd Highest Hour 675 862 64 103 0.93 0.75
4th Highest Hour 646 825 56 92 0.89 0.66
5th Highest Hour 636 813 52 85 0.88 0.62
6th Highest Hour 636 813 48 79 0.88 0.57
7th Highest Hour 607 776 48 77 0.84 0.56
8th Highest Hour 598 764 44 72 0.83 0.52
9th Highest Hour 578 739 44 72 0.80 0.52
10th Highest Hour 540 690 44 71 0.75 0.51
11th Highest Hour 521 665 39 63 0.72 0.46
12th Highest Hour 511 653 37 61 0.71 0.44
13th Highest Hour 492 628 30 49 0.68 0.36
14th Highest Hour 424 542 29 48 0.59 0.35
15th Highest Hour 337 431 28 45 0.47 0.33
16th Highest Hour 318 407 27 44 0.44 0.32
17th Highest Hour 222 283 16 26 0.31 0.19
18th Highest Hour 183 234 16 26 0.25 0.19
19th Highest Hour 96 123 6 10 0.13 0.07
20th Highest Hour 67 86 5 8 0.09 0.06
21st Highest Hour 58 74 3 5 0.08 0.04
22nd Highest Hour 39 49 1 1 0.05 0.01
23rd Highest Hour 19 25 1 1 0.03 0.01
24th Highest Hour 19 25 1 1 0.03 0.01

Data Input



Signal Warrant Assessment
Based on 2009 Edition of the MUTCD

Project #:
Project Name:
Analyst:

Date:
Intersection:

23021.002

TV Trail Concept Plan

NHG

3/9/2021

Blanton Street/185th Avenue (south)

Scenario: 2021 Existing Conditions
Volume Adjustment Factor = 1.0
North-South Approach = Major
East-West Approach = Minor
Major Street Thru Lanes = 1
Minor Street Thru Lanes = 1
Speed > 40 mph? No
Population < 10,0007 No
Warrant Factor 100%
Peak Hour or Daily Count? Peak Hour

Warrant Summary

Warrant Name Analyzed? Met?
#1 Eight-Highest Yes No
#2 Four-Hour Yes Yes
#3 Peak Hour Yes Yes

Select Type Of Major Street Approach From Dropdown Menu
Select Type Of Minor Street Approach From Dropdown Menu

*This signal warrant shall be applied only in unusual cases,
such as office complexes, manufacturing plants, industrial

complexes, or high-occupancy vehicle facilities that attract

or discharge large numbers of vehicles over a short time.

Urban Minor Arterial

Rural Minor Collector

Note: traffic volume profile for weekday (if weekend is desired, tab "vol profile" needs to be adjusted)

Traffic Volumes

Hour Major Street Minor Street Major St. Minor St.
Begin End NB SB EB WB Adj. Factor  Adj. Factor

4:35PM 5:35 PM 655 879 6 138 1.00 1.00
2nd Highest Hour 620 832 5 110 0.95 0.79
3rd Highest Hour 611 820 4 103 0.93 0.75
4th Highest Hour 585 785 4 92 0.89 0.66
5th Highest Hour 576 774 4 85 0.88 0.62
6th Highest Hour 576 774 3 79 0.88 0.57
7th Highest Hour 550 738 3 77 0.84 0.56
8th Highest Hour 541 727 3 72 0.83 0.52
9th Highest Hour 524 703 3 72 0.80 0.52
10th Highest Hour 489 656 3 71 0.75 0.51
11th Highest Hour 472 633 3 63 0.72 0.46
12th Highest Hour 463 621 3 61 0.71 0.44
13th Highest Hour 445 598 2 49 0.68 0.36
14th Highest Hour 384 516 2 48 0.59 0.35
15th Highest Hour 306 410 2 45 0.47 0.33
16th Highest Hour 288 387 2 44 0.44 0.32
17th Highest Hour 201 270 1 26 0.31 0.19
18th Highest Hour 166 223 1 26 0.25 0.19
19th Highest Hour 87 117 0 10 0.13 0.07
20th Highest Hour 61 82 0 8 0.09 0.06
21st Highest Hour 52 70 0 5 0.08 0.04
22nd Highest Hour 35 47 0 1 0.05 0.01
23rd Highest Hour 17 23 0 1 0.03 0.01
24th Highest Hour 17 23 0 1 0.03 0.01

Data Input



Signal Warrant Assessment
Based on 2009 Edition of the MUTCD

Project #:
Project Name:
Analyst:

Date:
Intersection:

23021.002

TV Trail Concept Plan

NHG

3/9/2021

Shaw Street/160th Avenue

Scenario: 2021 Existing Conditions
Volume Adjustment Factor = 1.0
North-South Approach = Major
East-West Approach = Minor
Major Street Thru Lanes = 1
Minor Street Thru Lanes = 1
Speed > 40 mph? No
Population < 10,0007 No
Warrant Factor 100%
Peak Hour or Daily Count? Peak Hour

Warrant Summary

Warrant Name Analyzed? Met?
#1 Eight-Highest Yes No
#2 Four-Hour Yes No
#3 Peak Hour Yes No

Select Type Of Major Street Approach From Dropdown Menu
Select Type Of Minor Street Approach From Dropdown Menu

Urban Minor Arterial

Rural Minor Collector

Note: traffic volume profile for weekday (if weekend is desired, tab "vol profile" needs to be adjusted)

Traffic Volumes

Hour Major Street Minor Street Major St. Minor St.
Begin End NB SB EB WB Adj. Factor  Adj. Factor

4:30 PM 5:30 PM 227 461 24 7 1.00 1.00
2nd Highest Hour 215 436 19 6 0.95 0.79
3rd Highest Hour 212 430 18 5 0.93 0.75
4th Highest Hour 203 412 16 5 0.89 0.66
5th Highest Hour 200 406 15 4 0.88 0.62
6th Highest Hour 200 406 14 4 0.88 0.57
7th Highest Hour 191 387 13 4 0.84 0.56
8th Highest Hour 188 381 13 4 0.83 0.52
9th Highest Hour 182 369 13 4 0.80 0.52
10th Highest Hour 169 344 12 4 0.75 0.51
11th Highest Hour 163 332 11 3 0.72 0.46
12th Highest Hour 160 326 11 3 0.71 0.44
13th Highest Hour 154 313 9 2 0.68 0.36
14th Highest Hour 133 270 8 2 0.59 0.35
15th Highest Hour 106 215 8 2 0.47 0.33
16th Highest Hour 100 203 8 2 0.44 0.32
17th Highest Hour 70 141 4 1 0.31 0.19
18th Highest Hour 58 117 4 1 0.25 0.19
19th Highest Hour 30 61 2 1 0.13 0.07
20th Highest Hour 21 43 1 0 0.09 0.06
21st Highest Hour 18 37 1 0 0.08 0.04
22nd Highest Hour 12 25 0 0 0.05 0.01
23rd Highest Hour 6 12 0 0 0.03 0.01
24th Highest Hour 6 12 0 0 0.03 0.01

Data Input



Appendix D
Crosswalk Assessments



SW Blanton Street/SW 198th Avenue

The SW Blanton Street/SW 198™ Avenue intersection is an unsignalized, off-set intersection located along
the potential SW Blanton Street TV Trail alignment. SW 198" has four-lane cross section with two 12-
foot travel lanes, one 12-foot right-turn lane, one 12-foot two-way-left-turn lane, and a 2-foot shoulder
on the east side. The ramp-to-ramp crossing distance is approximately 68 feet. No crosswalks are
currently provided.

SW Blanton/SW 198" (northern leg - facing south) SW Blanton/SW 198" (southern leg — facing north)

Vehicular Dataset (Station #335)

Vehicular volumes and travel speeds were extracted from tube count data collected approximately 0.1
miles south of TV Highway. The 2018 tube count data was selected based on the higher vehicle volumes.

Vehicular Volumes

The vehicular average daily volume was 18,267 including 9,556 northbound and 8,711 southbound in
2018. The vehicular peak hour occurred between 5:00 and 6:00PM. During this time 1,657 vehicles were
recorded traveling on SW 198" Avenue including 808 northbound and 849 southbound. Exhibit D1
summarizes the 24-hour volumes

Exhibit D1: SW 198" Avenue | 24-hour ADT
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Travel Speeds

The posted speed limit along SW 198" Avenue at the proposed crossing location is 35 mph. Based on the
tube count data, the 85 percentile speed along SW 198" Avenue is 36 mph. The 85 percentile speeds
were used based on the proximity of the tube counts.

Walking and Biking Activity

No walking, biking, and rolling activity was collected at intersection of Blanton Street/198™ Avenue due
to an ongoing construction project at the intersection during the time of data collection.

NCHRP Report 562 Analysis

A sensitivity analysis was conducted to determine the minimum number of people required to cross the
SW Blanton Street/SW 198 Avenue intersection in a peak hour period to trigger an enhanced crossing
treatment. summarizes the existing PM peak hour activity excluding walking and biking activity.

Table D1: SW Blanton Street/SW 198th Avenue

Walking and Biking

. Posted or 85t Peak Hour Vehicular Pedestrian Crossing
Peak Hour Crossing

Percentile Speed Distance

NCHRP Report 562 Recommendation

NA 36 MPH 1,657 68 Feet traffic calming, etc. as feasible

Consider raised median islands, curb extensions,

Based on the information summarized in Table D1, the minimum threshold of walking and biking
crossings to trigger an enhanced crossing treatment is 14. Under this scenario a “RED” indication is met.

In addition, a sensitivity analysis was conducted assuming a raised median would be present, which
would allow for a staged crossing. Based on a peak hour one-directional volume of 849 vehicles, the
minimum threshold of walking and biking crossings to trigger an enhanced crossing treatment is 14,
meeting a “RED” indication.

FHWA Safety Countermeasure Matrix

Figure D1 illustrates the countermeasure matrix and highlights the applicable matrix cell based on the
roadway configuration, posted speed limit, and AADT within the study area.

Figure D1: Application of Pedestrian Crash Countermeasures by Roadway Feature — Blanton/198th

Posted Speed Limit and AADT
Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000

Roadway Configuration <30 mph| 35 mph | 240 mph|<30 mph} 35 mph |=40 mph|<30mph| 35 mph | =40 mph

4+ lanes w/o raised median © 60 60 60 © 60 60 60 V60O ©
(2 or more lanes in each direction) B s0l7 8 9le:e6 . "o .




Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on
# Signifies that the countermeasure is a candidate crosswalk approach, adequate nighttime lighting levels,
treatment at @ marked uncontrolled crossing location. and crossing warning signs
@ Signifies that the countermeasure should always be i
considered, but not mandated or required, based upon Advance Yield Here To (Stop Here For) Pedestrians sign

e and yield (stop) line
g&g;gﬁgr:ggé:g%rnem ar gt EnRenRlEd In-Street Pedestrian Crossing sign

- N Curb extension
O Signifies that crosswalk visibility enhancements should - y
always oceur in conjunction with other identified Pedestrian refuge island
countermeasures.* Rectangular Rapid-Flashing Beacon (RRFB)**

P Road Diet

The absence of a number signifies that the countermeasure ) )

is generally not an appropriate freatment, but exceptions may Pedestrian Hybrid Beacon (PHB)™
be considered following engineering judgment.

w N

V0O NONOL A

Based on the guidance provided in the countermeasure matrix table, the following countermeasures are
proposed by the FHWA methodology at the SW Blanton/SW 198th Avenue intersection.

Countermeasures to be considered
e Advance Yield Here To (Stop Here For) Pedestrian sign and yield (stop) line
e Curb extension
e Pedestrian refuge island
e Rectangular Rapid-Flashing Beacon (RRFB)
e Road Diet
e Pedestrian Hybrid Beacon (PHB)*

Enhancements that should occur in conjunction with other countermeasures

e High visibility crosswalk markings, parking restrictions on crosswalk approach, adequate nighttime
lighting levels, and crossing warning signs

Recommendation

Based on the results of the NCHRP Report 562 analysis and the FHWA safety countermeasure matrix, a
half signal is recommended at the intersection of SW Blanton Street/SW 198™ Avenue to provide a fully
protected crossing for trail users. A half signal is recommended be installed at the northern off-set
intersection. Under this scenario, a two-way shared-use path is recommended along the west side of
198%™ Avenue between the northern and southern off-set intersections to traverse trail uses between the
intersection approaches. The location of the shared-use path and half signal was selected due to available
right-of-way on the west side of SW 198™ Avenue.

5 A Pedestrian Hybrid Beacon (PHB, previously known as High-intensity Activate crossWalK (HAWK) signal) was not
considered primarily because they are currently not allowed on Washington County facilities. Half signals were

considered instead where a HAWK was identified for consideration by the FHWA guidance.



SW Blanton Street/SW 185th Avenue

The SW Blanton Street/SW 185%™ Avenue intersection is an unsignalized, off-set intersection located
approximately 600 feet south of TV Highway and 435 feet south of the railroad. SW 185™ Avenue has
five-lane cross section with four 11-foot travel lanes, one 14-foot center turn lane, and two 6-foot bike
lanes. The overall crossing distance is approximately 80 feet measured from pedestrian ramp to
pedestrian ramp. No crosswalks are currently provided.

SW Blanton/SW 185t (northern leg - facing south) SW Blanton/SW 185 (southern leg — facing south)

Vehicular Dataset (Station #334)

Vehicular volumes and travel speeds were extracted from tube count data collected approximately 0.3
mile south of TV Highway. The 2018 tube count data was selected based on the higher vehicle volumes
compared to 2019.

Vehicular Volumes

The vehicular average daily volume was 21,428 including 11,363 northbound and 10,065 southbound in
2018. The vehicular peak hour occurred between 5:00 and 6:00PM. During this time, 1,707 vehicles were
recorded traveling on SW 185™ Avenue, including 956 northbound and 751 southbound. Exhibit D2
summarizes the 24-hour volumes.

Exhibit D2: SW 185" Avenue | 24-hour ADT
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Travel Speeds

The posted speed limit along SW 185" Avenue at the proposed crossing location is 35 mph. Based on the
tube count data, the 85™ percentile speed is 39 mph. Based on the proximity of the tube count location
to the potential trail crossing, the posted speed was used for the enhanced crossing assessment.

Walking, Biking, and Rolling Activity

Walking, biking, and rolling activity was collected at the northern and southern off-set intersections of
Blanton Street/185™ Avenue. At the northern intersection, the peak hour of walking, biking, and rolling
activity occurred between 4:25 and 5:25PM. During this time, 60 people entered the intersection and six
people crossed SW 185th Avenue. At the southern intersection, the peak hour of walking and biking
activity occurred between 4:35 and 5:35PM. During this time, 42 people entered the intersection and
two people crossed SW 185th Avenue.

NCHRP Report 562 Analysis

NCHRP Report 562 methodology was applied to the potential crossing based on the 2018 and 2021 data
summarized above utilizing the highest volumes under each scenario. Table D2 summarizes the PM peak
hour for walking, biking, and vehicular activity.

Table D2: SW Blanton Street/SW 185th Avenue

Walking and Biking & Pedestrian
. . Posted or 85 Peak Hour . A
Intersection Peak Hour Crossing ) . Crossing NCHRP Report 562 Recommendation
Percentile Speed Vehicular Volume )
Volume Distance

Blanton Street Consider raised median islands, curb
(Northern) 6 35 MPH 1,707 80 Feet extensions, traffic calming, etc. as feasible

Blanton Street 2 35 MPH 1,707 30 Feet Con.5|der ralsgd med'lan islands, curl.)
(Southern) extensions, traffic calming, etc. as feasible

As summarized in Table D2, existing walking and biking crossing volumes do not meet the minimum

criteria for a traffic control type of crossing treatment under existing conditions; however volumes would
be anticipated to increase significantly if regional trail quality facilities were provided.

Sensitivity Analysis

A sensitivity analysis was conducted to determine the minimum number of people required to cross the
SW Blanton Street/SW 185 Avenue intersection (northern and southern intersections) in a peak hour
period to trigger an enhanced crossing treatment. Based on the information summarized in Table D2, the
minimum threshold of walking and biking crossings to trigger an enhanced crossing treatment is 20.
Under this scenario a “RED” indication is met.

In addition, a sensitivity analysis was conducted assuming a raised median would be present, which
would allow for a staged crossing. Based on a peak hour one-directional volume of 956 vehicles, the
minimum threshold of walking and biking crossings to trigger an enhanced crossing treatment is 20,
meeting a “RED” indication.



FHWA Safety Countermeasure Matrix

Figure D2 illustrates the countermeasure matrix and highlights the applicable matrix cell based on
the roadway configuration, posted speed limit, and AADT within the study area.

Figure D2: Application of Pedestrian Crash Countermeasures by Roadway Feature - Blanton/185th

Posted Speed Limit and AADT
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be considered following engineering judgment.

V0O NONOL A

Based on the guidance provided in the countermeasure matrix table, the following countermeasures are
proposed by the FHWA methodology at the SW Blanton Street/SW 185%™ Avenue intersection.

Countermeasures to be considered
e Advance Yield Here To (Stop Here For) Pedestrian sign and yield (stop) line
e Curb extension
e Pedestrian refuge island
e Road Diet

e Pedestrian Hybrid Beacon (PHB)®

Enhancements that should occur in conjunction with other countermeasures

e High visibility crosswalk markings, parking restrictions on crosswalk approach, adequate nighttime
lighting levels, and crossing warning signs

6 A Pedestrian Hybrid Beacon (PHB, previously known as High-intensity Activate crossWalK (HAWK) signal) was not
considered primarily because they are currently not allowed on Washington County facilities. Half signals were

considered instead where a HAWK was identified for consideration by the FHWA guidance.



Recommendation

Based on the results of the NCHRP Report 562 analysis and the FHWA safety countermeasure matrix, a
half signal is recommended at the intersection of SW Blanton Street/SW 185™ Avenue to provide a fully
protected crossing for trail users. Due to the proximity of railroad infrastructure at the northern off-set
intersection, a half signal is recommended at the southern off-set intersection to avoid railroad conflict.
Under this scenario, a two-way shared-use path is recommended along the west side of SW 185™ Avenue
between the off-set intersections to traverse trail uses between the intersection approaches.

SW Blanton Street/SW 160t Avenue

The SW Blanton Street/SW 160™ Avenue intersection is an unsignalized intersection located
approximately 800 feet south of TV Highway and 570 feet south of the railroad. SW 160" Avenue has a
three-lane cross section with two 12-foot travel lanes and one 14-foot center turn lane. The ramp-to-
ramp crossing distance is approximately 58 feet. No crosswalks are currently provided.

SW Blanton/SW 160 (southern leg — facing north)

Vehicular Dataset (Station #349)

Vehicular volumes and travel speeds were extracted from tube count data collected approximately 0.1
miles south of TV Highway. The 2018 tube count data was selected based on the higher vehicle volumes.

Vehicular Volumes

The vehicular average daily volume was 12,064 including 5,867 northbound and 6,197 southbound in
2018. The vehicular peak hour occurred between 5:00 and 6:00PM. During this time 1,176 vehicles were
recorded traveling on SW 160" Avenue including 259 northbound and 917 southbound. Exhibit D3
summarizes the 24-hour volumes.



Exhibit D3: SW 160" Avenue | 24-hour ADT
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Travel Speeds

The posted speed limit along SW 160" Avenue at the proposed crossing location is 35 mph. Based on the
tube count data, the 85" percentile speed along SW 160" Avenue is also 35 mph.

Walking, Biking, and Rolling Activity

Walking, biking, and rolling activity was collected at intersection of SW Blanton Street/SW 160" Avenue.
The peak hour of walking, biking, and rolling activity occurred between 4:40 and 5:40PM. During this
time, 36 people entered the intersection and 13 people crossed SW 160" Avenue.

NCHRP Report 562 Analysis

NCHRP Report 562 methodology was applied to the potential crossing based on the 2018 and 2021 data
summarized above utilizing the highest volumes under each scenario. Table D3 summarizes the PM peak
hour for walking, biking, and vehicular activity.

Table D3: SW Blanton Street/SW 160" Avenue

Peak Hour Crossing

Volume

Walking and Biking
Percentile Speed Volume Distance

Posted or 85t Peak Hour Vehicular Pedestrian Crossing

NCHRP Report 562 Recommendation

Consider raised median islands, curb extensions,

13 35 MPH 1,176 58 Feet traffic calming, etc. as feasible

As summarized in Table D3, existing walking, biking, and rolling crossing volumes do not meet the

minimum criteria for a traffic control type of crossing treatment under existing conditions; however
volumes would be anticipated to increase significantly if regional trail quality facilities were provided.

Sensitivity Analysis

A sensitivity analysis was conducted to determine the minimum number of people required to cross the
SW Blanton Street/SW 160" Avenue intersection in a peak hour period to trigger an enhanced crossing



treatment. Based on the information summarized Table D3, the minimum threshold of walking and biking
crossings to trigger an enhanced crossing treatment is 20. Under this scenario a “RED” indication is met.

In addition, a sensitivity analysis was conducted assuming a raised median would be present, which
would allow for a staged crossing. Based on a peak hour one-directional volume of 917 vehicles, the
minimum threshold of walking and biking crossings to trigger an enhanced crossing treatment is 20,
meeting an “ " indication.

FHWA Safety Countermeasure Matrix

Figure D3 llustrates the countermeasure matrix and highlights the applicable matrix cell based on the
roadway configuration, posted speed limit, and AADT within the study area.
Figure D3: Application of Pedestrian Crash Countermeasures by Roadway Feature — Blanton/160th

Posted Speed Limit and AADT
Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000

Roadway Configuration <30 mph| 35 mph | 240 mph|<30 mph| 35 mph 240 mph|<30 mph| 35 mph |240 mph

3 lanes w/o raised median 0230 60 60 30 60 60 V60O OO ©
(1 lane in each direction with a 4 5 6 5 6 5 645 6 5 6 5 645 6 5 6|5 6

two-way lefi-furn lane) 7 9|7 9 0 7 909 © 0 7 9 © ©
Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on
# Signifies that the countermeasure is a candidate crodsswalk_opproqc_h, adequate nighttime lighting levels,
treatment at @ marked uncontrolled crossing location. and.eIossing warning.signs
o 2 Raised crosswalk
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In-Street Pedestrian Crossing sign

Curb extension

Pedestrian refuge island

Rectangular Rapid-Flashing Beacon (RRFB)*

Road Diet

Pedestrian Hybrid Beacon (PHB)**
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engineering judgment at a marked uncontrolled
crossing location.

O Signifies that crosswalk visibility enhancements should
always occur in conjunction with other identified
countermeasures.*

The absence of a number signifies that the countermeasure
is generally not an appropriate freatment, but exceptions may
be considered following engineering judgment.
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Based on the guidance provided in the countermeasure matrix table, the following countermeasures are
proposed by the FHWA methodology at the SW Blanton Street/SW 160%™ Avenue intersection.

Countermeasures to be considered
e Advance Yield Here To (Stop Here For) Pedestrian sign and yield (stop) line
e Curb extension
e Pedestrian refuge island

e Rectangular Rapid-Flashing Beacon (RRFB)



e Pedestrian Hybrid Beacon (PHB)’

Enhancements that should occur in conjunction with other countermeasures

e High visibility crosswalk markings, parking restrictions on crosswalk approach, adequate nighttime
lighting levels, and crossing warning signs

Recommendation

Based on the results of the NCHRP Report 562 analysis and the FHWA safety countermeasure matrix, a
half signal is recommended at the intersection of SW Blanton Street/SW 160th Avenue to provide a fully
protected crossing for trail users. In addition, a pedestrian refuge island is recommended at the
northbound approach to provide an optional two-staged crossing for people walking and biking?.

SW Shaw Street/SW 185th Avenue

The SW Shaw Street/SW 185" Avenue intersection is an unsignalized intersection located approximately
220 feet south of TV Highway and 50 feet south of the railroad. SW 185 has five-lane cross section with
four 11-foot travel lanes, one 11-foot northbound left-turn lane, one 5-foot raised median, and two 5-
foot shoulders. The ramp-to-ramp crossing distance is approximately 80 feet; however, the existing
center median installed for the railroad quiet zone limits the ability for someone walking or rolling to
cross 185" Avenue. No crosswalks are currently provided across 185" Avenue.

7 A Pedestrian Hybrid Beacon (PHB, previously known as High-intensity Activate crosswWalK (HAWK) signal) was not
considered primarily because they are currently not allowed on Washington County facilities. Half signals were

considered instead where a HAWK was identified for consideration by the FHWA guidance.

8 Sidewalk improvements including ADA ramp upgrades are recommended in the southwest corner of the intersection

to provide a continuous connection for people crossing 160™" Avenue to points west along Blanton Street.



Vehicular Dataset (Station #334)

Vehicular volumes and travel speeds were extracted from tube count data collected approximately 0.3
miles south of TV Highway. The 2018 tube count data was selected based on the higher vehicle volumes
compared to 2019.

Vehicular Volumes

The vehicular average daily volume was 21,428 including 11,363 northbound and 10,065 southbound in
2018. The vehicular peak hour occurred between 5:00 and 6:00PM. During this time, 1,707 vehicles were
recorded traveling SW 185" Avenue, including 956 northbound and 751 southbound. Exhibit D4
summarizes the 24-hour volumes.

Exhibit D4: SW 185 Avenue | 24-hour ADT
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Travel Speeds

The posted speed limit along SW 185" Avenue at the proposed crossing location is 35 mph. Based on the
tube count data, the 85" percentile speed along SW 185" Avenue is 39 mph; however, based on the
location of the tube counts, the posted speed was used for the enhanced crossing assessment.

Walking and Biking Activity

Walking, biking, and rolling activity was collected at intersection of Shaw Street/185" Avenue. The peak
hour of walking, biking, and rolling activity occurred between 4:00 and 5:00PM. During this time, one
person entered the intersection who crossed 185" Avenue in the eastbound direction.

NCHRP Report 562 Analysis

NCHRP Report 562 methodology was applied to the potential crossing based on the 2018 and 2021 data
summarized above utilizing the highest volumes under each scenario. Table D4 summarizes the PM peak
hour for walking, biking, and vehicular activity.



Table D4: SW Shaw Street/SW 185th Avenue

Walking and Biking Posted or 85t Peak Hour Vehicular Pedestrian Crossing

Percentile Speed Volume Distance

Peak Hour Crossing
Volume

NCHRP Report 562 Recommendation

Consider raised median islands, curb extensions,

1 35 MPH 1,707 80 Feet i . K
traffic calming, etc. as feasible

As summarized in Table D4, existing walking and biking crossing volumes do not meet the minimum

criteria for a traffic control type of crossing treatment under existing conditions; however volumes would
be anticipated to increase significantly if regional trail quality facilities were provided.

Sensitivity Analysis

A sensitivity analysis was conducted to determine the minimum number of people required to cross the
SW Shaw Street/SW 185™ Avenue intersection in a peak hour period to trigger an enhanced crossing
treatment. Based on the information summarized in Table D4, the minimum threshold of walking, biking,
and rolling crossings to trigger an enhanced crossing treatment is 20. Under this scenario a “RED”
indication is met.

In addition, a sensitivity analysis was conducted assuming a raised median would be present, which
would allow for a staged crossing. Based on a peak hour one-directional volume of 956 vehicles, the
minimum threshold of walking and biking crossings to trigger an enhanced crossing treatment is still 20,
meeting a “RED” indication.

FHWA Safety Countermeasure Matrix

Figure D4 illustrates the countermeasure matrix and highlights the applicable matrix cell based on the
roadway configuration, posted speed limit, and AADT within the study area.



Figure D4: Application of Pedestrian Crash Countermeasures by Roadway Feature — Shaw/185th
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Based on the guidance provided in the countermeasure matrix table, the following countermeasures are
proposed by the FHWA methodology at the SW Shaw Street/SW 185™ Avenue intersection.

Countermeasures to be considered
e Advance Yield Here To (Stop Here For) Pedestrian sign and yield (stop) line
e Curb extension
e Pedestrian refuge island
e Road Diet
e Pedestrian Hybrid Beacon (PHB)®

Enhancements that should occur in conjunction with other countermeasures

e High visibility crosswalk markings, parking restrictions on crosswalk approach, adequate nighttime
lighting levels, and crossing warning signs

Recommendation

Based on the results of the NCHRP Report 562 analysis and the FHWA safety countermeasure matrix, a
half signal is recommended at the intersection of SW Shaw Street/SW 185" Avenue to provide a fully

% A Pedestrian Hybrid Beacon (PHB, previously known as High-intensity Activate crosswWalK (HAWK) signal) was not
considered primarily because they are currently not allowed on Washington County facilities. Half signals were

considered instead where a HAWK was identified for consideration by the FHWA guidance.



protected crossing for future trail users. Signal coordination with the existing traffic signal at the TV
Highway/SW 185" Avenue intersection and adjacent railroad crossing must be explored (See Shaw Street
Crossings and Railroad Operations Impacts section). Modifications to the exiting median will be required
to allow trail users to pass through the raised curbs.

SW Shaw Street/SW 170th Avenue

The SW Shaw Street/SW 170t Avenue intersection is an unsignalized intersection located approximately
130 feet south of the TV Highway/SW 170%" Avenue intersection and 60 feet south of the railroad. SW
170% has five-lane cross section with four 12-foot travel lanes, one 12-foot northbound left-turn lane,
one 9-foot raised median, and two 5-foot bike lanes. The overall crossing distance is approximately 110

feet. No crosswalks are currently provided.
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v_,/', :l’:r«iS'W Shaw/SW 170" (southern leg — facing south)

SW Shaw/SW 170 (northern leg — facing north)

Vehicular Dataset (Station #322)

Vehicular volumes and travel speeds were extracted from tube count data collected approximately 0.1
miles north of Farmington Road. 2019 tube count data was selected for analysis purposes; 2018 tube
count data was not available.

Vehicular Volumes

The average vehicular daily volume was 17,234 including 8,140 northbound and 9,094 southbound in
2019. The vehicular peak hour occurred between 4:00 and 5:00PM. During this time, 1,525 vehicles were
recorded traveling SW 170" Avenue, including 689 northbound and 836 southbound. Exhibit D5
summarizes the 24-hour volumes.



Exhibit D5: SW 170th Avenue | 24-hour ADT
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Travel Speeds

The posted speed limit along SW 170" Avenue at the proposed crossing location is 40 mph. Based on the
tube count data, the 85™ percentile speed along SW 170%™ Avenue is 42 mph; however, based on the
location of the tube counts, the posted speed was used for the enhanced crossing assessment.

Walking and Biking Activity

Walking, biking, and rolling activity was collected at intersection of Shaw Street/170™" Avenue. No
walking, biking or rolling activity was recorded based on the time period of 4:00 to 6:00PM.

NCHRP Report 562 Analysis

NCHRP Report 562 methodology was applied to the potential crossing based on the 2019 and 2021
datasets summarized above. Table D5 summarizes the PM peak hour activity.

Table D5: SW Shaw Street/SW 170th Avenue

Peak Hour Crossing

Volume

Walking and Biking
Percentile Speed Volume Distance

Posted or 85t Peak Hour Vehicular Pedestrian Crossing

NCHRP Report 562 Recommendation

Consider raised median islands, curb extensions,

H 1,52 110 F
0 40 MP /525 0 Feet traffic calming, etc. as feasible

As summarized in Table D5, existing walking and biking crossing volumes do not meet the minimum

criteria for a traffic control type of crossing treatment under existing conditions; however volumes would
be anticipated to increase significantly if regional trail quality facilities were provided.

Sensitivity Analysis

A sensitivity analysis was conducted to determine the minimum number of people required to cross the
SW Shaw Street/SW 170" Avenue intersection in a peak hour period to trigger an enhanced crossing
treatment. Based on the information summarized in Table D5, the minimum threshold of walking and



biking crossings to trigger an enhanced crossing treatment is 14. Under this scenario a “RED” indication
is met.

In addition, a sensitivity analysis was conducted assuming a raised median would be present, which
would allow for a staged crossing. Based on a peak hour one-directional volume of 836 vehicles, the
minimum threshold of walking and biking crossings to trigger an enhanced crossing treatment is still 14,
meeting a “RED” indication.

FHWA Safety Countermeasure Matrix

Figure D5 illustrates the countermeasure matrix and highlights the applicable matrix cell based on the
roadway configuration, posted speed limit, and AADT within the study area.

Figure D5: Application of Pedestrian Crash Countermeasures by Roadway Feature — Shaw/170th
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be considered following engineering judgment.

Based on the guidance provided in the countermeasure matrix table, the following countermeasures are
proposed by the FHWA methodology at the SW Shaw Street/SW 170%™ Avenue intersection.

Countermeasures to be considered
e Advance Yield Here To (Stop Here For) Pedestrian sign and yield (stop) line
e Curb extension
e Pedestrian refuge island

e Road Diet



e Pedestrian Hybrid Beacon (PHB)¥

Enhancements that should occur in conjunction with other countermeasures

e High visibility crosswalk markings, parking restrictions on crosswalk approach, adequate nighttime
lighting levels, and crossing warning signs

Recommendation

Based on the results of the NCHRP Report 562 analysis and the FHWA safety countermeasure matrix, a
half signal is recommended at the intersection of SW Shaw Street/SW 170™ Avenue to provide a fully
protected crossing for future trail users. Signal coordination with the existing traffic signal at the TV
Highway/SW 170%™ Avenue intersection and adjacent railroad crossing must be explored (See Shaw Street
Crossings and Railroad Operations Impacts section). Modifications to the exiting median will be required
to allow trail users to pass through the raised curbs.

SW Shaw Street/SW 160th Avenue

The SW Shaw Street/SW 160™ Avenue intersection is an unsignalized, off-set intersection. The crossing
analysis is focused on the southern off-set portion of the intersection which is located approximately 300
feet south of the TV Highway/SW 160" Avenue intersection and 56 feet south of the railroad. At the
proposed trail crossing location, SW 160" has four-lane cross section with four 11-foot travel lanes. The
ramp-to-ramp crossing distance is approximately 56 feet. No crosswalks are currently provided.

SW Shaw/SW 160 (northern leg — facing south) SW Shaw/SW 160 (southern leg — facing north)

10 A Pedestrian Hybrid Beacon (PHB, previously known as High-intensity Activate crossWalK (HAWK) signal) was not
considered primarily because they are currently not allowed on Washington County facilities. Half signals were

considered instead where a HAWK was identified for consideration by the FHWA guidance.



Vehicular Dataset (Station #349)

Vehicular volumes and travel speeds were extracted from tube count data collected approximately 0.1
miles south of TV Highway. The 2018 tube count data was selected based on the higher vehicle volumes.

Vehicular Volumes

The average vehicular daily volume was 12,064 including 5,867 northbound and 6,197 southbound in
2018. The vehicular peak hour occurred between 5:00 and 6:00PM. During this time 1,176 vehicles were
recorded traveling on SW 160" Avenue including 259 northbound and 917 southbound. Exhibit D6
summarizes the 24-hour volumes.

Exhibit D6: SW 160" Avenue | 24-hour ADT
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Travel Speeds

The posted speed limit along SW 160 Avenue at the proposed crossing location is 35 mph. Based on the
tube count data, the 85" percentile speed along SW 160" Avenue is also 35 mph.

Walking and Biking Activity

Walking, biking, and rolling activity was collected at intersection of Shaw Street/160™" Avenue. The peak
hour of walking, biking, and rolling activity occurred between 4:40 and 5:40PM. During this time, 12
people entered the intersection and two people crossed SW 160" Avenue.

NCHRP Report 562 Analysis

NCHRP Report 562 methodology was applied to the potential crossing based on the 2018 and 2021 data
summarized above utilizing the highest volumes under each scenario. Table D6 summarizes the PM peak
hour for walking, biking, and vehicular activity.



Table D6: SW Shaw Street/SW 160th Avenue

Peak Hour Crossing

Volume

Walking and Biking
Percentile Speed Volume Distance

Posted or 85t Peak Hour Vehicular Pedestrian Crossing

NCHRP Report 562 Recommendation

Consider raised median islands, curb extensions,

2 35 MPH 1,176 56 Feet traffic calming, etc. as feasible

As summarized in Table D6, existing walking and biking crossing volumes do not meet the minimum

criteria for a traffic control type of crossing treatment under existing conditions; however volumes would
be anticipated to increase significantly if regional trail quality facilities were provided.

Sensitivity Analysis

A sensitivity analysis was conducted to determine the minimum number of people required to cross the
SW Shaw Street/SW 160" Avenue intersection in a peak hour period to trigger an enhanced crossing
treatment. Based on the information summarized in Table D6, the minimum threshold of walking and
biking crossings to trigger an enhanced crossing treatment is 20. Under this scenario a “RED” indication
is met.

In addition, a sensitivity analysis was conducted assuming a raised median would be present, which
would allow for a staged crossing. Based on a peak hour one-directional volume of 917 vehicles, the
minimum threshold of walking and biking crossings to trigger an enhanced crossing treatment is still 20,
meeting an “ " indication.

FHWA Safety Countermeasure Matrix

Figure D6 illustrates the countermeasure matrix and highlights the applicable matrix cell based on the
roadway configuration, posted speed limit, and AADT within the study area.



Figure D6: Application of Pedestrian Crash Countermeasures by Roadway Feature — Blanton/160th
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Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on
# Signifies that the countermeasure is a candidate crodsswalk_opproqc.h, adequate nightfime lighting levels,
treatment at a marked uncontrolled crossing location. ahd.glossihy wdrhing.sigis
@ Signifies that the countermeasure should always be g il
considered, but not mandated or required, based upon 3 ‘é\%m}gfdvgig l'){ﬁirﬁgo (Stop Here For) Pedestrians sign
engineering judgment at a marked uncontrolled 4 P)! _
crossing location. g ICn-SgreeI Peqesmcn Crossing sign
O Signifies that crosswalk visibility enhancements should % Pu(; eTx_enslofn ey
always occur in conjunction with other identified caestnan-Ietge 1sidnd
countermeasures.* 7 Rectangular Rapid-Flashing Beacon (RRFB)**
o 8 Road Diet
The absence of a number signifies that the countermeasure ¢ )
is generally not an appropriate freatment, but exceptions may ~ 9 Pedestrian Hybrid Beacon (PHB)™

be considered following engineering judgment.

Based on the guidance provided in the countermeasure matrix table, the following countermeasures are
proposed by the FHWA methodology at the SW Shaw Street/SW 160%™ Avenue intersection.

Countermeasures to be considered
e Advance Yield Here To (Stop Here For) Pedestrian sign and yield (stop) line
e Curb extension
e Pedestrian refuge island
e Rectangular Rapid-Flashing Beacon (RRFB)
e Pedestrian Hybrid Beacon (PHB)!

Enhancements that should occur in conjunction with other countermeasures

e High visibility crosswalk markings, parking restrictions on crosswalk approach, adequate nighttime
lighting levels, and crossing warning signs

Recommendation

Based on the results of the NCHRP Report 562 analysis and the FHWA safety countermeasure matrix, a
half signal is recommended at the intersection of SW Shaw Street/SW 160" Avenue to provide a fully

11 A Pedestrian Hybrid Beacon (PHB, previously known as High-intensity Activate crossWalK (HAWK) signal) was not
considered primarily because they are currently not allowed on Washington County facilities. Half signals were

considered instead where a HAWK was identified for consideration by the FHWA guidance.



protected crossing for future trail users. Signal coordination with the existing traffic signal at the TV
Highway/SW 160" Avenue intersection and adjacent railroad crossing must be explored (See Shaw Street
Crossings and Railroad Operations Impacts section).



GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 160th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Blanton Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 13

Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1176
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f

Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island

is present, during peak hour (veh/h), Vi de
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

5a low

Consider raised median islands, curb extensions, traffic calming, etc. as

Treatment Catego feasible.
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This worksheet provides general rec dations on p trian crossing treatments to c at unsign d intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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Key

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in

conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under develogment; Elease inform TTTI if errors are identified.

Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).

_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst
Analysis Date
Data Collection Date

Sophia Semensky

Major Street

February 12, 2021

Minor Street or Location

February 4, 2021

PM Peak Hour

SW 160th Avenue

SW Blanton Street

5:00 PM - 6:00 PM

Step 1: Select worksheet:

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)

la

35

Is the population of the surrounding area <10,000? (enter YES or NO)

1b

No

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?

Peak-hour pedestrian volume (ped/h), V, 2a 20
Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1176
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 205

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d
Major road volume, total both approaches OR approach being crossed if raised median island 4o
is present, during peak hour (veh/h), Viyiq
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

Treatment Category:
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This worksheet provides general rec
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school

crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 160th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Blanton Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 20

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1176
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 205

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island

is present, during peak hour (veh/h), Vi de
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

5a low

Treatment Categol ACTIVE OR ENHANCED
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Because the volume in Step 4e is different from the volume in Step 3a, the graph may show a

different result than the Treatment Category above.

This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsign d intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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Texas Transportation Institute Printed 3/17/2021 (Released August 2010)



GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
Key This spreadsheet is still under develogment; Elease inform TTTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 185th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Blanton Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 6

Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1707
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f

Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d 26

Major road volume, total both approaches OR approach being crossed if raised median island ‘e
is present, during peak hour (veh/h), Viyiq

Major road flow rate (veh/s), v 4f 0.47

Average pedestrian delay (s/person), d, 4g9 403451

Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h 672.4
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

4

5a low

Consider raised median islands, curb extensions, traffic calming, etc. as

Treatment Catego feasible.
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This worksheet provides general rec dations on p trian crossing treatments to c at unsign d intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
Key This spreadsheet is still under develogment; Elease inform TTTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 185th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Blanton Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 20

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1707
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 133

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a

Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b

Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c

[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island ‘e
is present, during peak hour (veh/h), Viyiq

Major road flow rate (veh/s), v 4f 0.47

Average pedestrian delay (s/person), d, 4g9 403451

Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h 2241.4

major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance
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700

e}

©

[e)

(14

.

=

©

=

(o))

£

(/2]

8=

—
e

O % 300

28

]

o

>

c

©

=

5

[7]

[]

e}

[]

o

600 This graph is based on data in Step 4

100

0 T T T T T T T 1
1 300 600 900 1200 1500 1800 2100

Major Road Volume (veh/h)

ONo Treatment @Crosswalk @Active/Enhanced @Red @Signal (proposed) ‘

This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 185th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Blanton Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 20

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1707
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 133

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d
Major road volume, total both approaches OR approach being crossed if raised median island 4o
is present, during peak hour (veh/h), Viyiq
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h

major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance
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Because the volume in Step 4e is different from the volume in Step 3a, the graph may show a

different result than the Treatment Category above.

This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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Texas Transportation Institute Printed 3/17/2021 (Released August 2010)



Key

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).

_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst
Analysis Date
Data Collection Date

Sophia Semensky

Major Street

February 12, 2021

Minor Street or Location

February 4, 2021

PM Peak Hour

SW 198th Avenue

SW Blanton Street

5:00 PM - 6:00 PM

Step 1: Select worksheet:

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)

la

36

Is the population of the surrounding area <10,000? (enter YES or NO)

1b

No

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?

Peak-hour pedestrian volume (ped/h), V, 2a 14
Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1657
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 93

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a

Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b

Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c

[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d 22

Major road volume, total both approaches OR approach being crossed if raised median island ‘e
is present, during peak hour (veh/h), Viyiq

Major road flow rate (veh/s), v 4f 0.66

Average pedestrian delay (s/person), d, 4g9 4066799

Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h 15815.3
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

Treatment Category:
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This worksheet provides general rec

dations on p trian cr treatments to c at unsign d intersections; in all

cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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Key

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).

_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst
Analysis Date
Data Collection Date

Sophia Semensky

Major Street

February 12, 2021

Minor Street or Location

February 4, 2021

PM Peak Hour

SW 198th Avenue

SW Blanton Street

5:00 PM - 6:00 PM

Step 1: Select worksheet:

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)

la

36

Is the population of the surrounding area <10,000? (enter YES or NO)

1b

No

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Peak-hour pedestrian volume (ped/h), V, 2a 14
Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1657
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 93

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d
Major road volume, total both approaches OR approach being crossed if raised median island 4o
is present, during peak hour (veh/h), Viyiq
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Compliance

Treatment Category:

700 -

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
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This worksheet provides general rec dations on p trian cr treatments to c

at unsign

d intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 160th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Shaw Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 2

Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1176
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f

Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island

is present, during peak hour (veh/h), Vi de
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

5a low

Consider raised median islands, curb extensions, traffic calming, etc. as

Treatment Catego feasible.
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This worksheet provides general rec dations on p trian crossing treatments to c at unsign d intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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Key

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in

conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under develogment; Elease inform TTTI if errors are identified.

Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).

_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst
Analysis Date
Data Collection Date

Sophia Semensky

Major Street

February 12, 2021

Minor Street or Location

February 4, 2021

PM Peak Hour

SW 160th Avenue

SW Shaw Street

5:00 PM - 6:00 PM

Step 1: Select worksheet:

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph)

la

35

Is the population of the surrounding area <10,000? (enter YES or NO)

1b

No

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?

Peak-hour pedestrian volume (ped/h), V, 2a 20
Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1176
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 205

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d
Major road volume, total both approaches OR approach being crossed if raised median island 4o
is present, during peak hour (veh/h), Viyiq
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

Treatment Category:
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This worksheet provides general rec
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school

crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 160th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Shaw Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 20

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1176
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 205

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island

is present, during peak hour (veh/h), Vi de
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay 4

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

5a low

Treatment Categol ACTIVE OR ENHANCED
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Because the volume in Step 4e is different from the volume in Step 3a, the graph may show a

different result than the Treatment Category above.

This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsign d intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 170th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Shaw Street
Data Collection Date [February 4, 2021 PM Peak Hour [4:00 PM - 5:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 40
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 0

Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1525
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f

Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a

Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b

Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c

[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d 34

Major road volume, total both approaches OR approach being crossed if raised median island ‘e
is present, during peak hour (veh/h), Viyiq

Major road flow rate (veh/s), v 4f 0.61

Average pedestrian delay (s/person), d, 4g9 2165083740

Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h 0.0

major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance

4

5a low

Consider raised median islands, curb extensions, traffic calming, etc. as

Treatment Catego feasible.
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This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.

Spreadsheet developed by PED-CROSSING v 0.5
Texas Transportation Institute Printed 3/17/2021 (Released August 2010)



Key

GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in

conjunction with, and not independent of, Appendix A documentation.
This spreadsheet is still under develogment; Elease inform TTTI if errors are identified.

Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).

_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst
Analysis Date
Data Collection Date

Sophia Semensky

Major Street

February 12, 2021

Minor Street or Location

February 4, 2021

PM Peak Hour

SW 170th Avenue

SW Shaw Street

4:00 PM - 5:00 PM

Step 1: Select worksheet:

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 40

Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?

Peak-hour pedestrian volume (ped/h), V, 2a 14

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1525
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 93

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a

Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b

Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c

[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d 34

Major road volume, total both approaches OR approach being crossed if raised median island ‘e
is present, during peak hour (veh/h), Viyiq

Major road flow rate (veh/s), v 4f 0.61

Average pedestrian delay (s/person), d, 4g9 2165083740

Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance

8419770.1
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5a low

Treatment Category:
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This worksheet provides general rec

dations on p trian cr treatments to c ider at unsign d intersections; in all

cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 170th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Shaw Street
Data Collection Date [February 4, 2021 PM Peak Hour [4:00 PM - 5:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 40
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 14

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1525
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 93

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a

Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b

Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c

[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d 34
Major road volume, total both approaches OR approach being crossed if raised median island 4o 836

is present, during peak hour (veh/h), Viyiq

Major road flow rate (veh/s), v 4f 0.33
Average pedestrian delay (s/person), d, 4g9 260393
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h 1012.6

major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance
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Because the volume in Step 4e is different from the volume in Step 3a, the graph may show a

different result than the Treatment Category above.

This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
Key This spreadsheet is still under develogment; Elease inform TTTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 185th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Shaw Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 1

Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1707
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f

Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d 26

Major road volume, total both approaches OR approach being crossed if raised median island 4 1707
is present, during peak hour (veh/h), Vi € 0
Major road flow rate (veh/s), v 4f 0.47
Average pedestrian delay (s/person), d, 4g9 403451

Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h 112.1
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low

Compliance
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This worksheet provides general rec dations on pedestrian crossing treatments to c at unsign d intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
Key This spreadsheet is still under develogment; Elease inform TTTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 185th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Shaw Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 20

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1707
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 133

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a

Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b

Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c

[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island ‘e
is present, during peak hour (veh/h), Viyiq

Major road flow rate (veh/s), v 4f 0.47

Average pedestrian delay (s/person), d, 4g9 403451

Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h 2241.4

major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance
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This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
_ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |Sophia Semensky Major Street [SW 185th Avenue
Analysis Date February 12, 2021 Minor Street or Location |SW Shaw Street
Data Collection Date [February 4, 2021 PM Peak Hour [5:00 PM - 6:00 PM
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) 1a 35
Is the population of the surrounding area <10,000? (enter YES or NO) 1b No
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 20

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Vinaj-s 3a 1707
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b

[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c

Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d no
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3¢ (up to 50%) e

(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 133

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d
Major road volume, total both approaches OR approach being crossed if raised median island 4o
is present, during peak hour (veh/h), Viyiq
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 4g
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h

major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.

Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for Low
Compliance
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Because the volume in Step 4e is different from the volume in Step 3a, the graph may show a

different result than the Treatment Category above.

This worksheet provides general rec dations on pedestrian crossing treatments to c ider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.
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Appendix E
Railroad and Half Signal
Conflict Visual



Figure E1: Potential Half Signal Equipment Placement — SW Shaw Street/185% Avenue Southbound
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Figure E2: Potential Half Signal Equipment Placement — SW Shaw Street/185" Avenue - Northbound
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MEMORANDUM
Date: June 16, 2021 Project #: 23021.002
To: Dyami Valentine, Reza Farhoodi, Washington County

Hector Rodriguez-Ruiz, John Russell, Oregon Department of Transportation

From: Nicholas Gross, Juan Barajas, Sophia Semensky, Susan Wright, PE, PMP

Project: TV Regional Trail Concept Plan

Subject: Preferred Alignment and Conceptual Trail Design Memorandum
PURPOSE

This memorandum describes the conceptual design and cost estimate for the preferred alternative of the
Tualatin Valley (TV) Regional Trail, including intersection improvements and connections to transit stops
and stations.

The conceptual design was developed based on national and local guidance for low-stress facilities for
people walking and biking; consideration of safety and comfort of the facility; impacts to traffic on the
adjacent roadway networks; impacts to the right-of-way (ROW); and priority connections to amenities
including transit, destinations, other trails, and nearby neighborhoods. The concept design includes
enhanced crossing treatments at intersections along the regional trail alignment and strategies to improve
safety at conflict points.
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TV Regional Trail Concept Plan Project #: 23021.002
April 16, 2021 Page 2

BACKGROUND

The TV Trail Alignment Alternatives and
Evaluation Memorandum assessed three
potential trail alignments with the
purpose of identifying a preferred
alignment to be advanced into the
concept design phase. Based on the trail
alignment evaluation, feedback provided
by the technical advisory committee
(TAC), stakeholder advisory committee
(SAC), focus group discussions as well as
input received as part of the online open
house #1, the following alighments were
selected to be advanced into the concept
design phase.

=  SW Blanton Street
=  SW Shaw Street

SW Blanton Street was advanced due to
its strong connectivity to community
destinations and existing trail facilities in
the area. SW Shaw Street was advanced
for further analysis due to its proximity
to TV Highway, transit, and minimal
driveway conflict points.

Safe, direct, and convenient crossings
are essential in developing a regional

trail facility. Both alignments were
closely evaluated with enhanced SW Blanton Street in South Hillsboro west of

crossing  analyses  conducted  to SW 209" Avenue Looking Westbound

determine  appropriate  treatments
based on roadway context as described in detail within the Draft Traffic Analysis Memorandum.

Based on the analysis, it was determined that the crossings of major intersections along SW Shaw Street
would likely need to occur at TV Highway in the near-term due to the challenges and constraints
associated with implementing the necessary enhanced crossing infrastructure as it relates to railroad and
TV Highway proximity.

Kittelson & Associates, Inc. Portland, Oregon
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As a result, SW Blanton Street was selected as the preferred near-term alignment to be advanced. This
alignment has challenges, including a high number of driveways and streets on both sides of the road and
ROW needs. The following sections describe the strategies to mitigate these challenges on SW Blanton
Street. Opportunities for segment enhancements for SW Shaw Street and long-term improvements to the
crossings are included (see Attachments C and D).

SW BLANTON STREET - CONCEPT OVERVIEW

The concept design for SW Blanton Street has been developed from SW 209%™ Avenue to the Westside
Regional Trail, located approximately 500 feet east of the SW 160" Ave/SW Blanton Street intersection.
The planned ROW for this corridor is 74-feet west of SW 170" Avenue as identified in the Washington
County Transportation System Plan (TSP); however, the proposed typical section for a regional trail on SW
Blanton Street is a 60-foot cross section to minimize ROW impacts. The 60’ typical sections provides
potential space for a 14-foot center-turn lane within a 74-foot total ROW in specific locations where
needed. Similarly, the 60-foot typical cross section also allows for on-street parking to be provided in
addition to the typical 60-foot section while still saying within a 74 feet total ROW. Additional ROW for
parking could potentially be dedicated as the area redevelops.

Cross-section

The proposed cross-section provides a low-stress walking and biking facility, comfortable for all ages and
abilities. It includes 6-foot bike lanes and 6-foot sidewalks on both sides of the roadway, separated by a
4-foot landscape buffer. The curb-to-curb cross section includes two 12-foot travel lanes. A 2-foot shy
distance space is located behind the back edge of sidewalks for utilities. Figure 1 illustrates the proposed
regional trail cross section on SW Blanton Street.

If the 2-foot shy distance is not needed on both sides of the roadway, the exact space allocation could be
modified to increase or decrease the travel lane, landscape buffer, bike lane or sidewalk.

Kittelson & Associates, Inc. Portland, Oregon
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Figure 1: SW Blanton Street — Regional Trail Concept Cross Section
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On-street parking may be desired in some areas or all of the corridor. On-street parking was included on
the north side of SW Blanton Street in a limited area of the corridor where ROW is available. Figure 2
illustrates the proposed cross-section with parking on one side. This cross-section can be accommodated
in areas of the corridor that have additional ROW or where the full 74-foot TSP ROW could be acquired
on one side of the roadway resulting in 37’ of ROW on either side of the centerline rather than 30’ of ROW
on either side of the centerline. Parking could also be provided on both sides of the roadway if the full TSP
ROW is available on both sides of the roadway over time as properties redevelop.

Figure 2: SW Blanton Street — Regional Trail Concept Cross Section With Parking on One Side
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Narrower width elements may be feasible as shown in Figure 3. If parking were to be provided on only
one side of the road for the entire corridor, the roadway centerline could shift and require only 33.5’ of
ROW from each side of the ROW centerline.

Figure 3: SW Blanton Street — Regional Trail Concept Cross Section With Parking on One Side — Narrow
Lanes

T
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The buffer area would serve as a paved area for car passengers, protect bicyclists from car doors, and
serve as the space for driveway aprons.

Example Separated Bike Lane with On-street Parking - Western Ave — Cambridge, MA

On-street parking could potentially be provided on both sides of the road within a 67° ROW with narrow
lanes and no landscape buffer as shown in Figure 4 and either be at the roadway grade or a different grade
as shown in the following Beacon Street example.

Kittelson & Associates, Inc. Portland, Oregon
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Figure 4: SW Blanton Street — Regional Trail Concept Cross Section Parking Separated Bike Lanes
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Due to a high number of driveways resulting in potential conflict points for people walking and biking, the
separated bike lanes were selected as a preferred alternative compared to a shared-use path and are
expected to better meet drivers’ expectations by reducing the potential for counterflow biking
movements at turning movement conflict points. The bike lane can be further identified with striping as
shown in the Western Avenue example. Separated bike lanes also reduce conflicts between people
walking and people biking compared to shared use paths by providing dedicated spaces for each mode;
further increasing the user experience and level of comfort.

Although not separated horizontally, an on-street bike lane could have vertical separation as well as

different colors or textures as shown in the example below.

AT

\\\\ - \
\\\\ﬂ e

Example Grade-separated Bike Lane - Beacon Street — Somerville, MA

If separated bike lanes are found to be undesirable due to the high number of driveways in the corridor,
on-street alternatives could be further explored but would require a change in roadway character and
functionality, reducing vehicular speeds and volumes along SW Blanton Street.

Kittelson & Associates, Inc. Portland, Oregon
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Concept Design Considerations

Several factors were considered during the development of the concept plan for SW Blanton Street
including design guidance from the American Association of State Highway and Transportation Officials
(AASHTO), ROW encroachment, driveway conflict points, priority destinations, on-street parking, safety
and security, and intersection treatments. Figure 8 summarizes the key considerations for each segment
along SW Blanton Street. Figure 9 summarizes the recommended treatments and considerations for the
major intersections. Attachment A provides the concept design with the 60’ typical cross-section
throughout most of the corridor to document the minimum potential impact. Addition of parking
throughout the corridor would increase the cross-section footprint and impact.

AASHTO Guide for the Development of Bicycle Facilities

The AASHTO Guide for the Development of Bicycle Facilities, 2012 provides guidance for the design of on-
road bike facilities and the design of shared use paths; however, it does not provide guidance or

considerations for separated bike lanes. Furthermore, AASHTO does not provide quantitative guidance on
when or when not to recommend bicycle facilities based on number of driveways. Based on the guidance

provided for shared use paths, AASHTO recommends the following:

= Paths may be appropriate along sections of roadway where there are few streets and/or
driveway crossings, given appropriate separation between facilities and attention to
reducing crashes at junctions (consider context sensitive design treatments — raised
crossings).

= |nsome situations, it may be better to place one-way sidepaths on both sides of the street or
highway, directing wheeled users to travel in the same direction as adjacent motor vehicle
traffic. Clear directional information is needed if this type of design is used, as well as
appropriate intersection design to enable bicyclists to cross to the other side of the roadway.

= This can reduce some of the concerns associated with two-way sidepaths at driveways and
intersections; however, it should be done with the understanding that many bicyclists will
ignore the directional indications if they involve additional crossings or otherwise
inconvenient travel patterns.

Based on this guidance, the proposed concept design provides directional bike lanes that are between the
sidewalk and the street to maximize visibility for drivers potentially exiting driveways. The concept also
includes recommendations for raised crossings at local street crossings. However, frequent or closely
spaced driveways can undermine the effectiveness of separated bike lanes (both in terms of comfort and
safety). In the case of SW Blanton Street, prioritizing separation of modes and eliminating or reducing
access points (conflicts) is essential to creating an environment that is comfortable for all ages and
abilities. Opportunities to consolidate driveways and narrow access points where possible can reduce
exposure.

Kittelson & Associates, Inc. Portland, Oregon
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Right-of-Way

As described previously, a 74-foot ROW is identified in the Washington County TSP west of SW 170
Avenue, while existing ROW is approximately 55-foot throughout much of the corridor. The 60-foot cross
section is recommended as the typical section primarily to minimize ROW needs and allow space for
center-turn lanes or on-street parking to be provided within a 74-foot right-of-way where needed or
desired. The 60’ cross-section generally maintains the centerline of the 55-foot ROW and encroaches on
approximately 160 or more tax lots combined on the north and south sides of SW Blanton Street. While
this increases the number of properties impacted, it minimizes impacts to houses and helps maintain
adequate driveway depth for single-family houses along
the corridor. As described previously, if a typical cross-
section with parking on one-side throughout the corridor
was desired, a 65" ROW could be adopted throughout the A i "”'“.‘L'.&'—ﬁ:*:‘:rﬁt%‘:;.‘: :

e —

corridor requiring approximately 5’ from each side of the
roadway. Additional ROW could be needed up to the 74’
to accommodate left-turn lanes at intersections. If a full
74" ROW was pursued throughout the corridor,
approximately 80 or more properties could lose a
functioning driveway (a driveway of less than 25’ deep) or
have their building impacted.

Unimproved Section of
Improved Section of SW Blanton Street SW Blanton Street

Kittelson & Associates, Inc. Portland, Oregon
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Priority Destinations/Connections

Priority destinations for the SW Blanton Street alignment include the Westside Trail east of SW Blanton
Street/SW 160%™ Avenue; the existing City of Hillsboro separated bike lanes on SW Blanton Street west of
SW 209t Avenue; transit stops at SW Blanton Street/SW 198" Avenue; and the Intel campus. Each of the
major cross-streets also provides a potential connection to transit on TV Highway.

Driveway Conflict Points

There are a number of driveways on the north and south sides of SW Blanton Street throughout the
corridor. In addition, there are several unsignalized minor streets throughout the corridor. East-west
crosswalks are recommended to be striped at these intersections, and treatments for people walking
should be considered at major driveways and intersections as described in the section below.

Raised Side Street Crossings

Raised side street crossings are design treatments that reduce exposure at driveways and side street
crossings when approaching high vehicle volume locations of walking and biking crossings.

The fundamental design elements of a raised side street crossing include motor vehicle approach ramps,
dedicated crossings zones for people walking and biking, and stop signage and striping. Exhibit 1 illustrates
an example of a raised side street crossing.

Exhibit 1 Raised Side Street Crossing Example?!

@ Motor Vehicle Approach Ramp

@ Bicycle Crossing

@ Pedestrian Crossing

@ Stop Sign

Kittelson & Associates, Inc. Portland, Oregon
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Opportunities to implement raised side street crossings along Blanton Street are applicable at minor street
and high-volume driveway approaches (not single-family residential driveways). These include, but are
not limited to:

= SW 165" Avenue =  SW 184" Avenue
= SW 173" Avenue =  SW 188" Avenue
=  SW 174%™ Avenue = SW 193th Avenue
= SW 175™ Avenue = SW 203" Avenue
= SW 178" Avenue =  SW 205" Avenue

On-Street Parking

Under existing conditions, minimal on-street parking occurs along the corridor west of SW 185" Avenue.
More on-street parking occurs east of SW 185™ Avenue due to greater amounts of multi-family housing
and improved sections of roadway that provide width for on-street parking. Parking is not included in the
60-foot typical cross section, but it can be accommodated where the 74-foot ROW can be acquired (as
per the Washington County TSP). An example section of potential on-street parking is shown in the draft
concept design in Attachment A along the north side of SW Blanton Street between SW 185™ Avenue and
SW 170" Avenue (see Figures B-8 through B-13) per the cross-section shown in Figure 2.

Safety and Security

A key element of the concept design is safe crossings at major streets. Half signals were identified as
preferred treatments at the major unsignalized intersections along SW Blanton Street to facilitate
protected crossings for people walking and biking with consistency throughout the corridor.

Lighting is a key element of a secure roadway and regional trail. The roadway and regional trail should be
adequately lit to enhance safety and security at night. In addition, pedestrian scale should be considered
for the regional trail alignment due to the frequency of driveways.

Natural Resource Enhancements and Stormwater Management

Four-foot planter strips are included on each side of the road, providing an opportunity for stormwater
management within the corridor.

Intersections

There are five major intersections along the SW Blanton Street alighment that were evaluated to
determine the recommended level of separation and type of enhanced crossing treatments based on
national and local guidance. These include:

Kittelson & Associates, Inc. Portland, Oregon
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= SW Blanton Street/SW 209th Avenue - signalized intersection

= SW Blanton Street/SW 198th Avenue - off-set stop-controlled intersections
= SW Blanton Street/SW 185th Avenue - off-set stop-controlled intersections
= SW Blanton Street/SW 170th Avenue signalized intersection

= SW Blanton Street/SW 160th Avenue- stop-controlled intersection

Based on the technical analysis conducted as part of the Traffic Analysis Memorandum, half-signals are
recommended at the existing unsignalized intersections. Alternatives to half-signals are described in the
following figures and sections and are detailed in the Attachment A draft concept design. The half signals
are currently shown without left-turn lanes although an example of turn-lanes is shown in Figures 5 — 7.

Protected Intersections

Protected intersections aim to minimize exposure to conflicts by separating modes, increasing visibility,
and reducing speeds at intersection approaches.

The fundamental design elements of a protected intersection include a corner refuge islands allowing the
bike lane to be physically separated at the potential point of turning (right-turn) conflict, dedicated bicycle
gueuing areas in advance of the vehicular stop bar to increase visibility of the bicyclist, pedestrian
crossings islands, and pedestrian crossings of the separated bike lanes. Exhibit 2 illustrates a protected
intersection concept.

Opportunities to implement protected intersection design treatments along Blanton Street are most
applicable at the signalized intersections of SW 209%™ Avenue and SW 170" Avenue. At signalized
intersections, bike signals should be explored to provide dedicated phasing for people biking across the
intersection.

Kittelson & Associates, Inc. Portland, Oregon



TV Regional Trail Concept Plan Project #: 23021.002
April 16, 2021 Page 12

Exhibit 2 Protected Intersection Example!

@ Corner Refuge Island

(2) Forward Bic i
ycle Queuing Area

(3) Motorist Yield Zone
-
2 @ Pedestrian Crossing Island

@ Pedestrian Crossing of
Separated Bike Lane

@ Pedestrian Curb Ramp
.

f%ﬁﬁm :
T

Left-Turn Lanes

The Traffic Memorandum documents analysis of operations and queueing at the stop-controlled major
intersections where half-signals are recommended. The existing stop-controlled intersections do not have
separate left-turn lanes. Based on the results of the analysis, adding left-turn lanes at all of these
intersections is not recommended. Adding left-turns should be decided on a case-by-case basis as the left-
turn is the critical movement and the capacity constraint and queuing is shifted to the left-turn lane from
the shared lane with minimal benefit to the right-turn and through movements as the left-turn queues
are likely to spill back into the through lane. This is an existing condition that will not be significantly
impacted by the addition of the regional trail. The half signals when actuated provide gaps in traffic for
turning movements after the pedestrian has cleared the intersection. Left-turn lanes should be further
considered if any of these intersections becomes signalized in the future.

An example of the impacts of providing left-turn lanes at the proposed half-signals within a 60° ROW is
provided in Figure 5 with SW 198th Avenue/SW Blanton Street as an example. Providing left-turn lanes
would increase the crossing distance for pedestrians navigating between the off-set intersections, may
increase the use of SW Blanton Avenue by vehicles, and would reduce the shared space for bicycles and
pedestrians approaching the intersection to 8-9 feet instead of the desired 12 feet unless additional right-
of-way was acquired. To increase this shared space to 10-feet, the drive lanes could be narrowed.

1 Source: MassDOT Separated Bike Lane Planning & Design Guide: Chapter 4, Intersection Design

Kittelson & Associates, Inc. Portland, Oregon
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Alternatively, options to bring bikes onto the thru/right lane could be explored, maintaining a wide
sidewalk for pedestrians. This option would be coupled with appropriate signage and wayfinding, giving
people biking the right-of-way. As a potential regional trail route, SW Blanton Street should be kept low-
volume. Increasing capacity with a left-turn lane could encourage additional thru-traffic. Figures 6 and 7
show potential cross-sections for left-turn lanes at major intersections with typical lane widths and narrow
lane widths, respectively. The narrower lane widths would allow for greater space for bicycles and
pedestrians all the way to the intersections.

Figure 5: SW Blanton Street/ SW 198th Avenue Left-Turn Lane Example

Example of Left Turn Lanes at Blanton and 198th Prefminary Design Subject to Crange

Date: Aprd 9, 2021
.,.# - -
. ST i | >
T, \ b 4 =, | i

%
g Proposed Half Signal i

|

|

Wayfinding signage directing to use west . ; sl - N
side of 198th to continue to Blanton = i ’ ta / = 2 { ]
| ] g I. il '3 A 4 \ -
Tualatin Valley Regional Trail Concept Plan
Washington County, Oregon
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Figure 6: SW Blanton Street — Regional Trail Concept Cross Section at Intersection With Left-turn Lane

2' Shy 2' Shy
N |Shared-Use | Travel Lane Turn Lane Travel Lane | Shared-Use| /]
Path Path
9’ # 12 i 14’ 7 12 i 9
60’

Figure 7: SW Blanton Street — Regional Trail Concept Cross Section at Intersection With Left-turn Lane -
Narrower Lanes/Wider Bike Lane and Sidewalk
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2' Shy 2' Shy
N | Side- | Bike | Travel Lane Turn Lane Travel Lane | Bike | Side- | 4
walk | Lane Lane | walk
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60’

The need for center left-turn lanes along the corridor was also evaluated as part of the Traffic
Memorandum and a continuous center left-turn lane was not found to be warranted under existing
conditions. Left-turn lanes are not anticipated to be needed at any of the local streets or major driveways
(unless the left-turn is over approximately 100 vehicles per hour). Left-turn lanes should be provided along
the corridor only where specifically warranted in the future.

Kittelson & Associates, Inc. Portland, Oregon
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Figure 8: SW Blanton Street — Segments

O r} 0

Segment 1
SW 209t Avenue to SW 198t Avenue
(Figures B-1 through B-4)

b -

Segmentz
SW 198t Avenue to SW 185t Avenue
(Figures B-4 through B-8)

" ) 'ty —
$&0 4| Segment4 |5

Segment 3
SW 185t Avenue to SW 170t Avenue
(Figures B-8 through B-13)

% “

woomy

Segment 4
SW 170t Avenue to SW 160t Avenue
(Figures B-13 through B-18)

Proposed Typical Cross Section

60’ cross section + On-street Parking where additional ROW feasible

TSP Planned ROW:

74’ ROW

74’ ROW

74 ROW

60" ROW

Approximate Existing ROW

55’ ROW

50’ ROW

55’ ROW

60’ ROW

60’ ROW Impacts

Approx. 40 parcels with acquisition needed
Approx. 3 homes may lose functional driveway

Approx. 50 parcels with acquisition needed

Approx. 30 parcels with acquisition needed

Approx. 40 parcels with acquisition needed
Approx. 3 homes may lose functional driveway

74’ ROW Impacts

South: Approx. 14 parcels may lose functional driveway or building

North: Approx.13 parcels may lose functional driveway or building

South: Approx.14 parcels may lose functional driveway or building

North: Approx.24 parcels may lose functional driveway or building

South: Approx.5 parcels may lose functional driveway or building

North: Approx.9 parcels may lose functional driveway or building

South: Approx.7 parcels may lose functional driveway or building

Conflict Point Treatments

Along this segment, there are 7 driveways on the north side and 21
driveways on the south side.

In addition, there is 1 intersection on the north side and 3
intersections on the south side. Crosswalks are recommended at all
intersections.

Along this segment, there are 35 driveways going on the north side
and 30 driveways on the south side.

In addition, there are 2 intersections on the north side and 6
intersections on the south side. Crosswalks are recommended at
all intersections.

Along this segment, there are 36 driveways on the north side and 39
driveways on the south side.

In addition, there are 6 intersections on the north side and 9 intersections
on the south side. Crosswalks are recommended at all intersections.

Along this segment, there are 23 driveways on the north side and
29 driveways On the south side.

In addition, there are 6 intersections on the north side and 9
intersections on the south side. Crosswalks are recommended at
all intersections.

Priority Connections

The primary destination between 209th Avenue and SW 198th
Avenue is the Intel Campus, along with the Tualatin Valley Fire and
Rescue, the Aloha Garbage Center, and residential homes. In
addition, there is a TriMet bus stop at the east side of the SW 198th
Avenue/SW Blanton Street intersection, located at the southeast
corner of the northern leg of SW Blanton Street. This stop services
the TriMet Route 88 going north.

The primary destinations between 198th Avenue and SW 185th
Avenue are residential homes. There is also a TriMet bus stop on
the west side of the SW 185th Avenue/SW Blanton Street
intersection, approximately 100-feet south of the northern leg of
SW Blanton Street. This stop services Trimet Route 52 going south.

The primary destinations between SW 185th Avenue and SW 170th
Avenue are the US Post Office, the International School of Beaverton, the
Aloha-Huber School, and residential homes.

The primary destinations between 170th Avenue and SW 160th
Avenue are residences, Barsotti park, and a mosque. East of 160t
Avenue, a key connection is the Westside Trail.

On-Street Parking

Minimal existing on-street parking

If additional ROW were obtained, on-street parking could be added.

Minimal existing on-street parking

If additional ROW were obtained, on-street parking could be added

On-street parking potential on north side with existing ROW.
On-street parking occurring under existing conditions around multi-family
development.

On-street parking occurring under existing conditions around
multi-family development. If additional ROW were obtained, on-
street parking could be added

*Parcels counted if building falls within 74 ROW or if ROW reduces driveway to less than ~25’
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Figure 9: SW Blanton Street — Intersections
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1. SW 209t Avenue/ 2. SW 198t Avenue, 3. SW 185t Avenue, 4. SW 170t Avenue/ 5. SW 160t Avenue/
SW Blanton Street SW Blanton Street SW Blanton Street SW Blanton Street SW Blanton Street
(Figure B-1) (Figure B-4) (Figure B-8) (Figure B-13) (Figure B-18)
Existing Traf.flc Control/ Signalized Stop-controlled Stop-controlled Signalized Stop-controlled
Intersection Type
X Signal Phasing Adjustments for Leading . . . . . .
Proposed Crossing Pedestrian Interval (LP1), High Visibility Half-Signal (North Leg) Half-Signal (South Leg) Signal Phasing AdJustment's .fo.r. Leading Pedestrian Interval (LP), High Half-Signal
Treatment Visibility Crosswalks
Crosswalks
-Connect to City of Hillsboro facilitiﬁs -Half Signals with high visibility striping
on Blanton Street west of SW 209" _ . : f : _ : f
) } Avenue AltA: H.alf Sl.gnal .o.n .n.orth If‘lt.ersectlon -Alt. A: Half Signal on south intersection with high-visibility -Potential for protected intersection treatments if Blanton Street left Pedestrian refuge island recommended at the northbound
Considerations/ with high-visibility striping L . K approach
. X striping turn lanes are removed. This would require steps to reduce the volumes .
Recommendations -Shared-use path on the west side of SW ; -Shared-use path recommended on east side of SW 160th Avenue
-Shared-use path on the west side of SW 185th Street on SW Blanton Street K
-Potential for protected intersection 198th Street north of SW Blanton Street to connect to TV Highway and the
existing trail facility at TV Highway and SW Millikan Boulevard
treatments
B;:::;’::S':f;;'g;f::le ::ZTJ:;EE;;C -Alt B: making the southern leg of Blanton Street exit-only (at the
Alternatives N/A Volumgs half signal). N/A N/A
. . L . -Alt C, D, and E: Realign and signalize intersection
- Alt C: Realign and signalize intersection
Side Street Left Turn - Operations suggest a Ieftjturn lane is Operations suggest a left-turn lane is needed; however, would - Operations suggest a left-turn lane is needed; however, would
Existing needed; however, would increase the R . . . . Existing R R X . X
Lanes . . . . increase the crossing distance for bike and pedestrians increase the crossing distance for bike and pedestrians
crossing distance for bike and pedestrians
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Intersection Alternatives

The following describes the alternative intersection treatments that were considered for the intersections
where multiple alternatives were considered as identified in Figure 9.

Blanton Intersection 2: SW 198" Avenue/SW Blanton Street

The SW 198™ Avenue/SW Blanton Street intersection is an off-set stop-controlled intersection with no
crosswalks. This off-set intersection is part of the Blanton Street alignment, making it a challenging
transition for the trail.

SW 198t Avenue is currently under construction from SW Farmington Road to TV Highway. As part of the
improvements, a four-lane cross-section north of the southern leg of Blanton Street will be constructed,
with an 11-foot southbound right-turn lane, two 11-foot travel lanes, a 13-foot center turn lane, and a 5-
foot bike lane on the east side of SW 198" Avenue. A three-lane cross section will be maintained south of
the southern leg of Blanton Street. The following describes three potential alternatives for this
intersection. The concept design in Attachment A (page B-4) documents Alternative A (Maintain off-set
intersections).

Alternative A (Maintain Off-set Intersections, Construct Half-Signal)

Alternative A is to maintain the existing off-set intersections and provide a protected crossing for trail
users via a half-signal at the northern intersection. High visibility crosswalks would be provided on both
sides of the intersection for people biking in either direction. This alternative is shown in the concept
design in Attachment A. The off-set
intersections would be connected for
people walking and biking via a
shared-use path on the west side of
SW 198 Street.

This configuration will allow people
walking and  biking  traveling
eastbound to cross north on the
southern Blanton Street intersection
at a crosswalk, travel north on the
shared-use trail along the west side of
SW 198" Avenue, and use the half
signal to cross SW 198™ Avenue at the

northern Blanton Street intersection. / S
People heading westbound would Offset Intersections at SW Blanton Street/SW 198t Avenue —
cross at the half-signal, travel south  Looking West

Kittelson & Associates, Inc. Portland, Oregon
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on the shared-use path, and then turn right onto sidewalk or bike facilities at the southern Blanton Street
intersection.

Alternative B (Additional Turn Restrictions)

Alternative B proposes maintaining the recommendations outlined in Alternative A, but also making the
northern leg of Blanton Street exit-only (at the half signal). Therefore, vehicles could turn right or left out
of Blanton Street, but only people walking and biking would be permitted to enter. This would reduce
turning conflicts with bikes and pedestrians at the half signal. In addition, this would reinforce SW Blanton
Street as regional trail route by limiting the use of the street as a thru route for vehicles. This type of
treatment at multiple locations throughout the corridor would reduce the volume of vehicles using SW
Blanton Street and could create opportunities for a low-stress bike facility to be located on the street
below the curb instead of separated behind the curb. This would reduce costs and reduce driveway
conflicts.

Alternative C (Realign West Leg of Blanton Street)

Alternative C proposes realigning and signalizing the off-set legs of SW Blanton Street at SW 198" Avenue.
Concept designs for this were developed as part of the improvements under construction on SW 198t
Avenue; however, they were not incorporated into the construction project. The off-set intersections
were proposed to be aligned by curving the west leg up through Intel’s parking lot. The concept design is
shown in Exhibit 3.

Alternative C would provide a direct connection for the regional trail users, dedicated crossings for people
walking and biking, and eliminate perceived and actual delay associated with navigating the off-set
intersections. However, realigning this intersection would potentially increase vehicle volumes along
Blanton Street, which would be counterproductive to reducing traffic stress for people and walking and
biking. In addition, this alternative is costly, requires ROW acquisition from Intel, and was not incorporated
into the SW 198" Avenue reconstruction and is therefore not recommended.

Exhibit 3: SW Blanton Street Realighment Concept Plan (Alternative C)
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Blanton Intersection 3: SW 185t Avenue/ SW Blanton Street

SW 185" Avenue/SW Blanton Street is an off-set stop-controlled intersection with no crosswalks. The
eastbound leg is approximately 240-feet north of the westbound leg. Three alternatives were considered
for this intersection. Attachment A (page B-8) presents a plan view of the intersection design for
Alternative A without turn lanes. Turn lanes would require additional ROW or narrowing the combined
space for bikes and pedestrians as shown in Figures 5-7.

Alternative A (Maintain Off-set Intersections, Construct Half-Signal)

Alternative A is to maintain the
existing off-set intersections
and provide a protected
crossing for trail users via a
half-signal at the southern
intersection. High visibility
crosswalks would be provided
on both sides of the
intersection for people biking
in either direction. This
alternative is shown in the
concept design in Attachment
A. The off-set intersections

would be connected for N2 7 \ "R

people walkingand bikingviaa  offset Intersections at SW Blanton Street/SW 185t Avenue - Looking West
shared-use path on the west

side of SW 185" Avenue. Part
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