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NCHRP 07-17 Overview

* NCHRP 07-17 Pedestrian and Bicycle Transportation
along Existing Roads

* Project Goals:

— Analyze institutional approaches for improving physical
conditions for pedestrians and bicyclists

— Evaluate prioritization factors including safety, accessibility,
connectivity, health benefits, and economic development

— ldentify data gaps and research needs

— Develop a methodology to evaluate and prioritize pedestrian and
bicycle facility improvements on existing roads



NCHRP 803 — ActiveTrans Priority Tool

Overview

e APT Guidebook

* GIS guidance NCHRP

* Programmed Spreadsheet and REPORT 803
User Guide

e Screencast

Pedestrian and Bicycle

 Brochure/Poster Transportation Along

Existing Roads—ActiveTrans

* NCHRP 803 Final Report with EXMRY Ths st
research approach and findings




Why is Prioritization Important?

Lots of needs, but limited
resources

* Needto make wise choices
about how resources are used

* Needto communicate choices
to others

* Need to build public/political
support for action



Uses of the ActiveTrans Priority Tool

* May be applied at state,
regional, and local levels.

* Can be applied at variety of
geographies: segments,
intersections, corridors, areas

* May be applied once or
iteratively

* Does not provide guidance for
determining pedestrian and
bicycle facility design solutions




Uses of the ActiveTrans Priority Tool

Planning Level
Prioritization

Project Prioritization
Engage stakeholders/public
In prioritization process
Conduct funding-decision

prioritization
Prioritize list of "Complete
Streets” projects to

maximize benefits for
walking or biking.




The APT Research Process

Literature review
Survey

Interviews with
transportation agencies

~eedback from NCHRP
nane

Pilot tests

=
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Agency Interviews

Yountville, CA*t City 3,000
Breckenridge, CO City 4,540
Cheverly, MD* City 6,200
Madras, OR* City 6,250
Houghton, Mi City 7,700
Salisbury, NC+ City 34,000
Burlington, VTt City 42,000
Carmel, IN City 79,000
Roseville, CA City 119,000
French Broad River MPO (Asheville, NC area) MPO 417,000
Portland, OR* City 584,000
Wilmington Area Planning Council (DE-MD)* MPO 640,000
Charlotte, NC+ City 731,000
Knoxville RTPO MPO 850,000
Delaware DOT State 907,000
Massachusetts DOT State 6,587,000
North Carolina DOT*+ State 9,656,000
Washington State DOT*+ State 6,830,000
Michigan DOT State 9,876,000




Pilot Testing the APT

* Pilot Communities
— Bellingham, WA
— Bend, OR
— Carmel, IN
— Gastonia, NC
— Miami, FL
— Phoenix, AZ

— Alameda County, CA
Transportation Commission

— Casper Area MPO, WY

— Humboldt County, CA
Association Of Governments

— New Mexico DOT




State of the Practice = APT

No need to reinvent the wheel

Different levels of technical
capabilities, data, etc --> need
to be flexible

Open the “black box” hl ‘
Develop common language

Offer guidance for important
decision points




APT Overview—Phase |: Scoping

Step 1: Define Purpose

Step 3: Establish Factor

Step 2: Select Factors Weights

If data and technical
resources are not
available, reassess
factors and variables.

Step 4: Select Variables

Step 6: Assess Technical Step 5: Assess Data

Resources




Step 1: Define Purpose

Mode
Goals

Improvement-specific
vs. general location

Type/extent of

improvement locations

Number of
improvement locations




Step 2: Select Factors

Stakeholder Input
Constraints
Opportunities
Safety

Existing Conditions
Demand
Connectivity
Equity
Compliance
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Step 2: Select Factors

Prioritization Purpose Examples

Given a neighborhood where sidewalks
are absent, select 30 segments to
construct new sidewalks over the next

Existing Conditions
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Constraints
Opportunities
Connectivity
Compliance

three years
Intersection/Crossing

Given a regional trail with 50 unsignalized
roadway crossings, identify 12 crossings
for safety enhancements

® = Very relevant; © = Less relevant; o= Not likely relevant



Step 3: Establish Weights

Factor 1

Factor 8 Factor 2

Factor 3

Factor 6

Factor 5
Nine Factors Four Factors
Equally Weighted Equally Weighted

Factor 1

Relative impact of
o factors if weighted
differently

Factor 6

Factor 5 Factor 2

Nine Factors Four Factors
Factors 1 and 2weighted Factor 1 weighted
more heavily more heavily



Step 4: Select Variables

 Set of possible variables is included for
each factor category

* Possible variables came from:
— Literature review
— Agency survey

— Best practice guidance from organizations such as
NCHRP, FHWA, AASHTO, NACTO, and ITE.

— Professional experience of research team



Traffic speed in the parallel direction
of travel or roadway being crossed

Pedestrian
Level of
Service (LOS)
(Segment)

APT Variable Sources:
Existing Conditions

Pedestrian

Level of

Service (LOS)
(Uncontrolled

Crossing)

Pedestrian
Level of

Service (LOS)

(Signalized
Intersection)

FHWA
Crosswalk
Guidelines

Pedestrian
Intersection
Safety Index
(1S1)

Pedestrian
Crash
Modification
Factors

Traffic volume and composition
(proportion heavy vehicles) in the
parallel direction of travel or
roadway being crossed

Right-turn-on-red restricted/allowed

Signal timing (e.g., leading pedestrian
interval, pedestrian clearance time,
pedestrian and bicycle delay)

Presence/type of traffic control (e.g.,
traffic signal, stop sign)

Presence of crosswalk warning signs
or beacons (e.g., in-street crossing
signs, rectangular rapid flashing
beacons, pedestrian hybrid beacon)

Number of general-purpose (through)
lanes in the parallel direction of
travel or being crossed

Note: A complete list of Existing Conditions variables is included in the APT Guidebook



APT Variables:
Existing Conditions

Example Variables Relevance Potential Location
Ped \ Bike
Note: The relevance designations in this table are meant to ® = Very relevant S = Segment
provide general guidance. Ultimately, variable relevance © = Less relevant Cr = Crossing

depends on the prioritization purpose. Agencies are
encouraged to review each variable and consider how
relevant it may be considering their purpose. Appendix C A = Area
provides references for the variables listed in this table to
assist practitioners in finding additional information.

© = Not likely relevant Co = Corridor

Traffic speed’ o () Cr, S, Co
Trafflc volume and composition (percentage of heavy ° ° Cr. S, Co
vehicles)

Right-turning traffic volume ©  J Cr
Type of traffic control (e.g., traffic signal, stop sign) ] ] Cr
Presence of crosswalk warning signage or beacons © © Cr
Width of outside through lane 0 [ S, Co
:r;efiince and width of buffer between sidewalk and moving ® o S, Co

Note: A complete list of Existing Conditions variables is included in the APT Guidebook



Step 5: Assess Data

Inventory readily available data

(e.g., roadway data, land use, traffic counts)

Seek other data sources (if necessary)

(e.g., regional, state or federal agency data, open data sources)

Collect new data (if necessary)

e Generate data from GIS analysis (see Step 8)

e High-level collection (e.g., using aerials, Street View imagery)
e Field verification/assessment

e Automatic (counters, video)




Guidance on Data Sources

Example Demand Proxy Variables

Population density

Employment density

Transit station or stop
density/proximity/accessibility

Socioeconomic characteristics (e.g.,
proportion of neighborhood
residents living in poverty or without
access to an automobile)

Proximity to or number of bike share
docking stations

Data Considerations/Sources



Guidance on Data Collection

Inventory Data Source/Tool Can be used to inventory data for these variables
Aerial Imagery dewalk and buffer presence and wic
20 O d PDIresce C 0 ols
{0 U PIresce C 0 0
» C PDIesSce C 0 0
C 0 O oS 0

Pede 0 o S
Street-Level Imagery (e.g. video log, Street b ramp presence
ViEW) ated domes presence

Pede 9 = C {0 S A4S

d|O oS 010 O

Pede O ead

Pede D D 0
Direct Field Observation (using ore precise lane wid oulde d
technological data collection tools or 3 0 o
manual observations) : heed

oS ONAQ O
O ONAOC O
Paveme ondaitio
J J OpPE




Step 6: Assess Technical Resources

Step 10A: Calculate Priority Score

ID [LOCATION Salety SCORE |Safety WEIGHTED SCORE |Demand SCORE |Demand WEIGHTED SCORE | Prioritization Score
1| Pine St 0.0 0.0 25 250 25.0
2| Marion St 10.0 100.0 30 300 130.0
3| Hinds= St 0.0 0.0 2.0 50.0 50.0
4| Lander St T.0 70.0 35 550 165.0
n n nn nn nn nn nn

Prioritizing Investments

Building Contribution » High Priority Needs == Project
to Total Score Areas Assessment ™" Priorities
APT is intended to 7,

Demand Roadway Score

work for a range of el

areas where:

technological - ——

to be able to
walk the

capabilities |
% Crossing the AND
Roadway Score

Where
conditions
are difficult

Corridor
Function

GIS Example Source: Seattle Pedestrian Master Plan, 2009




APT Overview—Phase Il

Step 7: Set Up
Prioritization Tool

Step 8: Measure and
Input Data

Step 9: Scale Variables

Step 10: Create
Ranked List




Map by Lee Engineering I



Phoenix — Iteration 1

Identify High Demand Areas

Calculating DEMAND

Schools City of Phoenix
Bus Stops City of Phoenix
City Facilities (e.g. libraries,

municipal offices, etc.) City of Phoenix
Community Centers City of Phoenix
Light Rail Stops Valley Metro
Park and Rides Valley Metro
Parks City of Phoenix
Existing Bikeways City of Phoenix
Wikimap Routes Wikimap
Wikimap Destinations Wikimap

% of Households in Poverty U.S. Census

% of Population under 18 U.S. Census

% Households with No Vehicle U.S. Census
Population Density City of Phoenix




Phoenix — Iteration 2

|dentify Priority Corridors
T T T S

Number of times corridor intersects other

corridors

Connectivity. Number times corridor intersects bicycle N/A
facilities
Presence of existing bicycle facilities City of Phoenix
Primary attractors (light rail stops, Valley Metro
colleges/universities) within 1 mile of the Google Maps
corridor

Secondary attractors (schools, city facilities, | City of Phoenix
community centers, park and rides, parks) Valley Metro
within % mile of the corridor. Also includes

bus stops directly on the corridor

Land Use (commercial and high-density City of Phoenix

Demand 7 housing)
Population Density City of Phoenix
% Households in Poverty U.S. Census
% Households with No Vehicle U.S. Census z 2
% of Population under 18 U.S. Census v (= ¢
Bicycle Trip Origin and Destination Zip MAG
Codes from the Maricopa County Trip | ~
Reduction Survey ':b Y/
Wikimap Destinations (included public Wikimap T 2
meeting input and transit center surveys) e ALl

Stakeholder Wikimap Routes (included public meeting Wikimap

Input 3 input) (
Ad Hoc Task Force input Task Force ,

. . . . __'-'J‘-

Technical Advisory Committee input TAC



Phoenix — Iteration 3

Identify Priority Projects

F r Variable Source o
Connectivity Bicycling Barriers Wikimap —
Existing Bikeways City of Phoenix =
Safety fCycte-Erashes VARG
% of Population under 18 U.S. Census \
Existing Posted Speed Limit City of Phoenix B
Conditionrs StreetClassification City-of-Rheenix {_____
Constraints Order of Magnitude Cost Lee Engineering
Available Rights of Way City of Phoenix NG
Tier 1 Attractors (light rail stops, | Valley Metra i
colleges/universities, schools) Google Maps < :
Tier Il Attractors (bus stops, | City of Phoenix PR A
bikeshare stations, city Valley Metro Y | (e
facilities, community centers, L H, t
park-and-rides, parks) L= *'J
Population Density City of Phoenix . o
Land Use (commercial and high- | Maricopa County TRl T g
density housing) T HEEH j:
Equity % Households in Poverty U.S. Census aees CEjyn :
% Households with No Vehicle U.S. Census —
oz
a0
i
rrrEEy -




The APT in Action--Tulsa

City of Tulsa Bike Prioritization Weighting Factors and Variables

CFactor | varables | wagm |

. Stakeholder Input 10%
¢ GOOd example Of reglonal # WikiMap comments on corridor
ped est r-i an an d b i Cycle fa CI I Ity Presence on project retreat prioritization list
. .. . Opportunities 20%
p ri O rlt [ Zat [ O n % of corridor included on Improve Our Tulsa'
% of corridor with project identified in prior plan?
° PI"OJECt Steering Committee and Lower project cost (planning-level cost per mile)
Safety 20%
I N COG B | CyCIe an d Ped est rian # of bike and pedestrian crashes per mile
R . . # of fatal or severe bike and pedestrian crashes per mile
AdVISO ry CO m m Ittee p rOVI d ed Change in Level of Traffic Stress based on recommended bike facility
input on factors and factor Pemand _ 20%
. Average demand score for length of project
wel g hts % of project coincident with existing transit line
Population density
. Equity 10%
* Clty Of Tu Isa Staff req u eSted # of areas served with low automobile ownership
i n CI USIO n Of a d d ition a I Va ria b I es # of areas served a high % of low-income population
. . # of areas served with high % of population under 18
for City projects—had more Connectivity 20%
data that could be used for ot comentom oot
p r| (@) ritizatio N # of connections to a planned on-street bike facility

# of connections to planned off-street hike facility

1 Tulsa-only variable

2 Tulsa-only variable. Included multimodal corridors from PLANITULSA and small area plans provided
by the City of Tulsa Planning Department.




The APT in Action--Tulsa

Table 12: Broken Arrow Prioritized Sidewalk Gaps

* Prioritization lists included in plan

1
2
. BA-B6 N Aspen Ave 3 23895 791 539,550
a p p e n d IX BA-85 N Aspen Ave 4 23894 1327 566,350
" BA-1 W Kenosha St b 23025 191 59,550
BA-87 N Elm PI 6 21981 203 510,150
B H BA-88 N Elm PI T 21981 139 56,950
. COG and comm d d ;
I N a n CO U n Itl es a VISe to BA-90 N Elm PI 9 214m 2,200 5110,000
BA-89 N Elm Pl 10 21398 341 517,050
use |iStS as Uide BA-45 W Kenosha St 1 20054 391 $19,550
g BA-47 W Washington St 12 20029 173 58,650
BA-21 E Kenosha St 13 19293 3,504 §175,200
BA-34 N Aspen Ave 4 18824 4752 5237600
BA-46 W Kenosha St 15 18028 1160 558,000
Table 1: Bixby Prioritized Bike Projects BA-134 N gth St 16 17799 197 59,850
] Citywide oL BA-135 N 9th St 7 17rar 1,655 582,750
Project  Facility Length  Cost SHEet Fom © Score  Prioization  Bank BA-91 W Houston 5t 18 17561 526 526,300
BX-002 Bike Lane 149 572287 RIVERVIEW DR BIXBY TRAIL EI61STS 25767 1 40 BA-92 W Houston S5t 19 17561 614 530,700
BX-001 Bike Lane 100 $36,68 E151STS S MEMORIAL DR S MINGO RD 23124 2 60
BX-003 Shared LaneMarking 065  $21754 E1315TS FRY CREEK TRAIL S MEMORIAL DR 18504 3 128 BA-80 E Kenosha St 20 mn 2120 $106,000
BX-020 Trail 120 §1066933  FRY CREEK TRAIL ETNISTS FRY CREEK TRAIL 16216 4 181 BA-125 E Kenosha 5t 21 17070 571 528,550
BX-030 Trail 148 $1314661 S MINGO RD BIXBY TRAIL RP BIXBY/BA TRAIL 16203 5 183 BA-126 E Kenosha St 22 17070 2149 5107450
Beorr T v e EvsTeTs  ohovAveRTAL  dnd 7 207 BA-73 N 23rd St 23 15916 1022 $51100
DX-005 SharedLaneMarking 115 838,220 E1N15TS MISSOURI PACIFIC TRAIL S MEMORIAL DR 13944 8 275 BA-144 W New Orleans St 24 15703 421 $21,050
e CTIIII s S e wm o = BATS  WNewOdeansSi 23 502 1068 S53400
BX-015 Sidepath 298 $2140991 E1215TS S SHERIDAN RD HAIKEY CREEK 13353 11 Bl BA-146 W New Orleans St 26 15701 266 513,300
B i . $16, .
e et sy e o = BA-7 S Elm PI 27 15621 495 524750
BX-021 Trail 240 $2121,821 FRY CREEK TRAIL E121STS FRY CREEK TRAIL 12788 14 248 BA-82 N Aspe n Ave 29 14732 30 £1,500
DX-014  Sid i $1,434,
S UV st emste wor 16 o BA-TI4  EKenosha St 30 14309 751 - $31.550
BX-019 Trail 045  $402911 FRY CREEK TRAIL E1315TS FRY CREEK TRAIL 12025 17 406 BA-115 E Kenosha St k] 14309 3,200 S160,000
BX-011 shared Lane Marking 020 $3653 $90 EAVE S 91 EAVE ETSTS 11690 18 438 BA-116 E I(enosha St 32 14309 131 36,550
BT S o ST st TSR SRR e = BA-G W Washingten St 33 14046 427 $21,350
BX-004 SharedLancMarking 110 $36726 E1M sTS S VALE AVE MISSOURI PACIFICTRAIL 11036 21 295 BA-170 N 23rd St 34 13898 1,383 $69,150
e — BAlos Nz 3 ey Zawr  Sizkaso
BX-018  Trail 072 8637715 BIXBY RIVER TRAIL E.151STSTS. N. RIVERVIEW DRIVE 10852 24 510 BA-61 E 1015t StS 36 13053 12 5600
e e i gisa  Nolvest ar zmes 153 16900
BX-028 Trail 023 $207022 E1315TS S SHERIDAN RD FRY CREEK TRAIL 1033 27 532 BA-84 N Olive 5t 38 12845 1,130 556,500
BX-027 Trail 239 $2121200  RPBIXBY,
o e nromem rremm mEmern o e = BA-74 N 23rd St 39 12419 2024 §101,200
BX-033 Trail 071 $627453 PROPOSED TRAIL ETNSTS HAIKEY CREEK PARK TRAIL 7.487 30 623 BA-40 N 9th St 40 12163 1333 566,650
BX-029 Trail 262 $2329927  POSEY CREEK PROPOSED TRAILS LEWIS AVE SKIMBERLY-CLARKPL 7396 31 634
2 25 BA-10 W New Orleans St 41 11487 240 512,000
o e srEsme mremewn om o = BA-153 S Mingo Rd 43 11001 407  §20350
BX-010  Signed Raute 104 $926275 S KIMBERLY-CLARKPL E1515TS PROPOSED TC TRAIL 3406 34 662 BA-154 S Mingo Rd 44 11001 446 $22,300
BA-155 S Minge Rd 45 1000 565 528,250
BA-129 W Omaha St 51 10608 426 521,300
BA-130 W Omaha St 52 10605 198 59900
BA-131 W Omaha St h3 10605 461 523,050
BA-132 W Omaha 5t 54 10605 271 513,550

BA-133 W Omaha St 55 10605 1076 553,800




Other Agencies that Have Used the APT

* Alexandria, VA * Colorado Springs, CO
* Arvada, CO  Durham, NC
* Bellingham, WA * Jacksonville, FL
* Boston Region MPO * MassDOT
* Casper, WY * Oregon DOT
* Charlottesville, VA * Wheat Ridge, CO
* Metropolitan Council
(Twin Cities)



Why prioritize with the APT?

Transparent
Flexible
Responsive

Supported by research

Save time and effort
($$$) versus creating a
prioritization method
from scratch

Photo by Micha fintz



APT Resources

e APT Guidebook

* Programmed
Spreadsheet and User
Guide and screencast

* GIS guidance
* Brochure

* NCHRP 803 Final
Report with research
approach and findings

www.pedbikeinfo.org/apt

@ Pedestrian and Bicycle Information Center

Data & Resources Community Support Planning & Design Training & Events  Programs & Campaigns

FHWA releases
new guide on
road diets

This new hanbook provides clear
guidance for reducing four-lane,
undivided roads and improving safety
for all road users.

z © - o
V § = = M e e
& BERSad s : o oy Roen
Search the PBIC Website Insert search terms here

FHWA updates BIKESAFE guide

Latest Facebook updates EER

The Bicycle Safety Guide and
Countermeasure Selection System has -
the latest on improving bicyclist safety [

Pedestrian and Bicycle Information Center

FHWA has released a new quide on Road Diets. The new resource



http://www.pedbikeinfo.org/apt

Questions & Discussion

Jim Elliott, AICP
Toole Design Group, LLC

jelliott@tooledesign.com
301-927-1900

Michael Hintze, AICP
Toole Design Group, LLC

mhintze@tooledesign.com
206-297-1601
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