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..'::TREC Transportation Resource Hub

TRANSPORTATION RESEARCH
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—

Initiative for Bicycle & Pedestrian Innovation

. The Hub is funded through the
BikePed Portal Consolidated Appropriations Act of
2024 and administered through NIST.
N lsr T NATIONAL INSTITUTE OF
STANDARDS AND TECHNOLOGY
U.S.DEPARTMENT OF COMMERCE

Resource center supporting local, regional, and state agencies and tribal
governments across Oregon by providing training, technical assistance, and
technology transfer services to help meet state and local decarbonization goals while

enhancing livability, economic opportunity, and community outcomes.
https://trec.pdx.edu/resource-hub
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A guide!
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A tool!




Step 1

Understanding
the Gap Closure

!

5
The Guide

NCHRP 1149: Estimating Benefits of Closing Gaps in
Active Transportation Networks: A Guide (2026)

Step 2

Estimating Behavior
Change

!

1.1 Identify the Gap 2.1 Determine Existing
for Analysis Bicycle & Pedestrian
. GapS 1.2 Determine the Activity
. . . Gap Type 2.2 Estimate Change
* missing infrastructure 1.3 Besarlbe the in Activity
Gap Cl 2.3 Establish Ch
- substandard facilities el el
« Behavior change [
« walking and biking estimates after gap closure &
 stratification: new activity, shift from vehicles, Step 3 Step 4
route shift, shift from walk/transit Estimating Communicating
« Monetized Benefits (Basic, Enhanced, Advanced) Benefits | fhie Results
* Health l }
® Safety «  Health » Addressing Your
. . . Safety Aud.ience :
* Emissions . Emissions + Typical Audiences
. + Communicating
« Travel Options *  Enhanced Uncertainty
Travel Options * Frequently Used
 And morel! +  Local Tools

Eco_n_omic + Benefit Infographics
Activity * Further Reading
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The Tool

Estimating Behavior Change

Step 2.1 : Determine Existing Bicycle & Pedestrian Activity

=/

@ the gap-closing project on an existing roadway or trail with current bicycle and pedestrian travel?)

@ BASELINE @ BASELINE

i

i

r I
1 | ‘ High-Stress New

I

|

Method

Basic:
HEAT +
national data

Augmented:
HEAT + local
data

Advanced:

Behavior Change

| Mortality profile || Deaths avoided |—
Menetization:
Sl Conversion to
Dollars

Disability Adjust
morbidity (disease |ssp| Life Year (DALY) |=——'
burden) profile

New active frips
(mode shift +
induced)

Travel demand

Health Profiles

ortality profile +

avoided

Health OQutcomes

l

( Apply the context adjustment factor

T T T
& v meoiwm /AP wicH )
L

to the comparable counts
to estimate trips on your gap-closure project.

Facility Upgrade Roadway Facility ’
§ with low/no baseline
l Step 2.2 : Estimate Change in Activity l
1
Percent Change Process | Context Transfer Process
m : m
Establish Baseline )i . Identify a comparable facility in similar context
g &
T : Tl with pedestrian or bike counts available
Calculate max EXISTING LTS along gap by made ) | -
T : Identify demand metrics that are available at ]
Calculate FUTURE LTS along gap by mode ) H both project area and comparable facility
1 &
L
- ! Sample demand metrics around both lacations )
Calculate DEGREE OF IMPROVEMENT by mode: | m
D f improve t = Existing LTS - Future LTS
caree ofimprovement = Existing utare : Calculate context adjustment factor )
1
1
1
1
1
1
1
1
1

—

1
€ N

(" Route shift expected? ] ( Route shift expected? ) : \|f

1 1 [ 1 [l o BiKe Mode of Travel PED
ciaTamea-I Tanleb anahlml Table 3 :

+ v
l i (Route shift expected? ) ( Route shift expected? )
\ \ i

a» &&= >

o +

Use designated table and
LOW / MEDIUM / HIGH designations
to find percent change in active travel by mode,
then multiply baseline by the percent change
to estimate trips on yohl gap-closure project.

|
J

Use appropriate column in Table 6 to identify the portion
of the new trips attributed to different types of shifts

Step 2.3 : Establish Change Stratification
+
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Health benefits

pertripin X 365 days

that age group

Percent of
» population within X

20-64 age range

Health benefits

pertripin X 365days

that age group

Estimated health New walking Percent of
benefits from = trips per day x population within X
walking for all ages 2074 age range

Estimated health New bicycling
benefits from = trips per day
Table 9. National mu . .
BCA Guidance. bicycling for all ages
Mode Per trip benefit % of population
in age range
Walking $7.63 68%
2074 years
Bicycling $6.80 59%
2064 years
Source: U5, DOT (2023a).

Streamlined
Basic
Calculations




The Goal

1 Bring your gap, a project (proposed or actual), and bare minimum data to establish usage

2 Input basic information into a guided spreadsheet tool

3 Leave with outputs of behavior change and benefit estimates, along with a snapshot of
calculations, assumptions, and references all in one place

4 Use the Guide to better understand and communicate your results (and explore more
advanced methods—everything is modular!)
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Example: Bike Lane Upgrade

Example Case Study Bicycle

; TTTTL L
Name: Protected Bike Lane Mﬂ&%ﬁ;ﬁmm#u‘

User Type: Bicycle

Proposed Gap Type: Substandard infrastructure
Length of Facility in Miles: 1

Is there Significant route shift: Yes

Other Information Needed for Behavior Change
Baseline Ridership: For Bicycles

Annual Average Daily Baseline User Count: 100
Previous LTS: 3

Post-Project LTS: 2

Portland State
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Level of Traffic Stress

PEDESTRIAN LEVEL OF TRAFFIC STRESS

LTS 4 LTS3 ; LTS 2 i LTS1
High traffic stress and higher Moderate stress and greater Little traffic stress and more . Littie to no traffic stress and less
ottention required; suitable only attention required; most attention required; suitable for attention required; people of all
for able-bodied adults with abie-bodied aduits would feel teens and adults, ages ond abiities would feel
Kmited route choices. uncomfortable but safe. comfortable walking and rolling.

hhi

"' ‘ 0 - 's
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BICYCLE LEVEL OF TRAFFIC STRESS

INCREASING LEVEL OF (
Higher stress and higher More traffic stress and more Little traffic stress and some Little traffic stress and little
attention required; suitable attention required; comfortable for attention required; suitable attention required; suitable for
only for confident adults. many adults who currently ride. for most adults. almost all cyclists.




Example: Percent Change for Bike Lane
Upgrade (LTS 3 -> 2)

Increase in Bicycle Travel
Where Significant Route Shift
Expected, %

Degree of Improvement

(Number)
Medium High
— - Project Element Low (1) (2) (3)
Existing bike lane
100 dailv bik Trails/off-street paths 92% 254% 411%
dally Dike
trips Conventional bike
22% 131% 301%
lane 100 x 0.65
‘ E_tliffelred/frotected 65% 174% 308% . _. .
¥ Oe ane 65 new bike trips
Bicycle boulevard 68% 229% | 387% per day
Road diet** 7% 12% 25%

Portland State On to shift shares...
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Example: Shift Shares for Bike Lane
Upgrade (LTS 3 -> 2)

From % Change

|

65

New Daily Bike
Trips

Portland State
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65 New Bike Trips at
Location

11 from vehicle trips
7 new trips

39 from parallel
routes

8 from non-vehicle
trips (walk, transit)

Bicycle
Shifts and | Bicycle
New Travel | Shifts and
(WITH New Travel
Route (NO Route
Shift Type | Shift) Shift)
Vehicle shift | 17% 43%
New travel /
Trip 1% 28%
generation
Route shift | 60% 0%
Other mode 12% 29%
shift

100 Existing Bike
Trips at Location

L

To Benefits...




Benefits Directly from Behavior Change: The Math (Basic Method)

% of population 1 8*$6-80*- 59
. Mode Per trip benefit in age range
18 New Trips from - | =$73.02 (Daily) or
Health | Vehicle or Activity Walking $7.63 e years
Shift - $26,651.72
— Bicycling $6.80 2&54 years — annual |y
Recommended Monetized Value(s)
Travel | 2 NewTrips (100+.5*65)*1°$1.86
Opt|ons 1 00 Existing Tri ps Cycling path with at-grade crossings $1.57 R =$246_45 (Daily) or
Cycling path with no at-grade crossings® $1.97
'— Dedicated cycling lane $1.86 ————— $89,954.25
Cycling boulevard / “sharrow™ $0.29 a n n u al Iy
Separated cycle track $1.86
Pollutant 2025 2030 2035 2040
. Yer | memeton) | memeton) | meteton)
Carbon Monoxide (CO) 3648 2641 1.989 1664
1 1 fro m Ve h i c I e Particulate Matter <2.5 pm (PM,) 0.012 0.011 0.010 0.010 2025 $237 $20,300 $975,500
. . . Particulate Matter <10 um (PM;) 0.047 0.046 0.045 0.045
E MISSIONS S h Ift _|—> Nitrogen Oxide (NOx) ‘ 0.191 | 0.097 0.057 0.045 T l
Volatile Organic Compounds (VOC) 0.156 0.107 0.086 0.078 . . -
Carbon Dioxide (CO,) 371 336 NA NA ((1 1 *2'38(avg' bl ke trlp In
Carbon Dioxide Equivalent (CO,e) 374 339 NA NA miIeS)*-1 91 *365)/1 000)*$20,300
:;:Lﬁ;‘;‘;g‘;f"““mpﬁ"“ 502 455 425 408 - $ 3 7 . 22

Portland State
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The Tool

)~ draft-basic-toal-v13.dsx - Excel P Search Joe Broach cal — O
File Home Insert Page Layout Formulas Data Review View Help 1% Share
c14 52 5 || yes
A B Ic o E F G H | L Ll V] aQ R S
1
2 |Step1 [Choose your User Experience Behavwir Changs Health Benefits Safety benefits
Crashes with 1+
Full User Soroll Over for Crashes with 1+ Bicyclists (and 0
3 User Experience Interface  |LeamMae Tupe of Dap substandard infrastrudLeamn Mor Additionsl Benefits Lesin Mare Sewerity i Pedestrians)
Everything
own % of population
4 Display Options (TEST)  |LeamMare #re bicycle and pedestian using the same faciity yes L Moy ages20-74 Fatal Crashes (K]
¥ of population Suzpected Serious
5 Step2 |Define User Types'vou Wantto Analyze Pedestian ages 20-64 Injury Crashes (4]
Wil you be using an
Signalized arterial updated per trip Suspected Minar
[ Uszer Tupe Pedestrian | Leam Mo Proposed Project crossing Proposed Project Typ benefit? Leam Mar: Injury Crazhe= [E]
Possible Injury or
Complaint of Psin
7 |Step3 |Describe the DataYou'wil Have Available Length of new facility in miles 1 Leam Moe Pedestrian Crashes ()
Do you = have Monetized health Fropery Damage
8 baseline user count? |yes Learn More Pedestrian benefits Only Crazshes (0]
SUBTOTAL -
Severe and Minor
Wil jouneed o do Injury Crashes
9 Contest Transter? no Learn Mar Significant route shift no Leam Mo K+h+B g g
Do you have post- Do youhave a
10 project user counts? | no Do you have 3 haseline user count Leam Mo prefered Crash set_|yes Leam Mo
Crazh Multiplier Set 5:
Intersestion Subset Crash
Rates per Intersection for
Do you have crazh Urban Areas fram MY
il data? s LearnMor Do you have post-project user counts ‘which crashset | State Database Learn Mor
12 Step4 |Choose the Benefit Categorizs to Inchude Post-project annual average daily pedestrians or bicyclists| Contains Learn Mor:
13 Heaith Benefits yes L earn Mo Do you need to do contest nanster? Eill ot Convesr Transfer Area Type Leam Mo
Functional
Class 1
[MidblockiSegm
ent] or Maximum # of Intersections in
i Safety Benefits yes ~ anMae Previous LTS 3 Leam Moe Functional | Miles in Project Area |Project firea
Enhanced Travel- -Freeway!
5 Option Benefits yes LesmMan Post-project LTS H Leam Mo Expressway
16 Emiszion Benefits yes Learn Mare Baseline annual average daily pedestrianz or bicyclists G2d| Leam Mo Arterial [non—
7 Do you have localized mode shifts Leain More| Mirvor Arterial
1
Majoriiinar
18 Pedestrian Collectar
13 Route shift LocalRoad
20 ehicle Shift
21 Other mode shift
22 Tlew travelhrip generaton Pedestrian Bicycle
73 Toral 4 0% 04| Has to equal 100% CRYICPF a7
will you be sing
updated Monstized
24 Do you have localized average tiip length Lean Mo Crash Cost values? Le am Mo
Manetized Crazh Cost
25 Pedesuian Walues
26 Auverage length Fatal K]
b Setious Injury (]
3 Instructions User-Inputs Final Tables Behavior-Change length-adjustment Behavior-Change-Percentage | Behavior-Change-Context- ... (¥ [] r

Portland State
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Adding an RRFB at an Existing Crossing

Example Case Study Pedestrian

Mame: Adding an RRFB at an existing crossing
User Type: Pedestrian

Proposed Gap Type: Substandard infrastructure
Length of Facility in Miles:

Is there Significant route shift: No

Other Information Needed for Behavior Change
Baseline User Count: For Pedestrians

Annual Average Daily User Count: 324’
Previous LTS: 3

Post-Project LTS: 2

\/

Safety Benefits

Crash Data: No

Crash Set: Crash Multiplier Set #5

Road Type: Major/Minor Collector

# of Intersections: 1

CRV Pedestrian: 47% (Countermeasure 1D: 9024)

CRV Bicycle: 0 — Were not using bicycle safety for this one

Source: Google

Portland State
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Quick Safety Guide

v Countermeasure: Install rectangular rapid flashing beacon (RRFB)

C IM'E (RASHMODIFICATION FACTORS CLEARINGHOUSE

Compare CMF CRF(%) Quality Crash Type Sec\::?ir.“.y Area Type Reference Comments
Urban and ZEGEER
O 0.526 474 m Vehicle/pedestrian All ETAL,, [READ MORE]
suburban 2017

Crash Multiplier Set 5: Intersection Subset Crash Rates per Intersection for Urban Areas from MN State Database

Pedestrian Bicycle
Suspected|Suspected Property Suspected|Suspected
Serious Minor Possible | Damage Serious Minor Possible
Fatal (K) | Injury (A) | Injury (B) | Injury (C) | Only (O) Fatal (K) | Injury (A) | Injury (B) | Injury (C) Property
per per per per per per per per per Damage Only
Intersectio|Intersectio|Intersectio|Intersectio|Intersectio Intersectio|Intersectio|Intersectio|Intersectio (O) per
. n n n n n n n n n Intersection
Things you need for safety —— Pinclpal
Arterial Arterial —
- CRF/CRV(%)
Expresswa Expresswa
- HOW many Crashes y 0.001331 | 0.003195 | 0.014377 | 0.011981 | 0.001597 y 0.000799 | 0.001331 | 0.010916 | 0.013578 | 0.002129925
ajor ajor
- CraSh data Arterial Arterial
(non- (non-
- CraSh multlpller Sets Freeway) | 0.004587 | 0.008028 | 0.015138 | 0.011468 | 0.001606 Freeway) | 0.001147 | 0.00344 | 0.02156 | 0.013532 [ 0.003440367
Minor Minor
Arterial 0.003204 | 0.01342 | 0.037149 [ 0.030369 | 0.003436 Arterial 0.000557 | 0.005247 | 0.031391 | 0.022196 | 0.00492222
Major/Mino Major/Mino
r Collector | 0.000776 | 0.005797 | 0.012578 | 0.009576 | 0.00088 r Collector | 5.18E-05 | 0.00176 | 0.012112 | 0.007816 | 0.001759925
Local Local
Road 0.000201 | 0.00109 | 0.002468 | 0.001707 | 0.000258 Road 2.87E-05 | 0.000416 | 0.00241 | 0.001248 | 0.000330005

Portland State
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Adding an RRFB at an Existing Crossing Inputs

Step 1 yes
Full User Crash Multiplier Set 5:
Interface substandard infrastrug Intersection Subset Crash

Rates per Intersection for

All Urban Areas from MM
Categories State Database
atOnce

Step 2
Pedestrian

Step 3

baseline user count? |yes
Step 4

for Pedestrian |
Crosszing on
Roadwau with
Vaolumes

Portland State
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Adding an RRFB at an Existing Crossing Results

saftey Benefits — Number of Yearly Crahses Prevented from Gap Closure

Pedestrians Bicycles Total
Fatal Crashes (K) 0.000072985172 0 0.000072885172
Suspected Serious — 540544955788 0 0.000544955788
Injury Crashes (A)
Suspected Minor Inury 541482350354 0 0001182359354
Crashes (B) Total Annual Monetary Benefits
Possible Injury or Pedestrian
gsggﬁin;g; Pain 0.00090015011 0 0.00090015011 Total Trips 126,538 126,538
Total Crashes Health Benefits $20,616 $20,616
Prevented 0.002700450424 0 0.002700450424 Safety Benefits $1,037 $1,937
Enhanced Travel-Option $62.424 $62.424
Benefits ’ ’
Emission Benefits $265 $265
Annual Emissions Benefits — Avoided Emissions
Pedestrian Bicycle Total Total Monetary Benefits $85,242 $85,242
Carbon Dioxide (CO,) 10 0.0 1.0

(Tons/Year)
Mitrogen Oxide (NOx)

(Kilograms/year) 05 00 0.5
Particulate Matter <2 5
um (PM..) 30.8 0.0 30.8

(Grams/Year)

Portland State
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Customization / Options e

User Experience Learn Maore

° User Experience Display Options Learn Mare

° Bas i C Step 2 |Define User Types You Want to Analyze

- Full

- Advanced/personalization et
- Localized data
- Updated monetization values/other updates Step3 | Descibe e Data You Wil Have Avilatle
- Post-project counts/surveys

baseline user count? Learn Mare

Will you need to do
- Display Options Coimm |
- Benefit Category
e A” Categories at Once Do you have crash

data? Learn Maore
Step 4 |Choose the Benefit Categories to Include

- Benefit Categories Included

‘Safety Benefits Learn Mare
Enhanced Travel-

QOption Benefits Learn Mare
Emission Benefits Learn Mare

Portland State
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Communicating Results

Westside Trail Bicycle & Pedestrian Bridge
Tualatin Hills Park & Recreation District

Construction of the Westside Trail Bicycle and Pedestrian Bridge
will complete a key trail segment in the Metro Regional Trail system
and connect the 25-mile-lang Westside Trail over U.S. 26, linking
communities from King City to the City of Portland.

5

Metro

3 SN ""g\
N

,s"knﬂo“

Graphics ore far
Mustrotion pwposes
ondy and may not
reflect final designs.

oregonmetro.gov
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Described within Metro's 2014 Westside
Trail Master Plan as “a crucial knk, without
which intersecting Westside Trail sections
would not be functional,” the bridge closes
a critical gap in the region’s active
transportation network, improving access
to housing, schaols, jobs, local businesses,
parks, recreation centers, public transit
hubs, and downtown cultural and
commercial districts. The bridge will create
a safe off-street alternative to nearby
high-crash and high-injury corridors for
aver 100,000 pedestrians, runners, and
cyclists using the Westside Trad each year.
Key destinations served by this project
include Sunset High School, businesses
including the Nike and Columbia
Sportswear world headquarters, and the
Cedar Ml 2040 Town Center.

State & Federal Agency Coordination
The Westside Trail and the bridge are in the
right-of-way of power transmission lines
and will also cross ULS. 26 right-of-way.
Construction will require coordination with

Project Partners

« Lead agency: Tualatin Mills Park &
Recreation District

epartment of Transp
on County
City erton
Total Estimated Project Cost
= Up to $354 milkon

THPRD will begin

Remaining Funding Gap

» $24 322 million

Image cradit: Tooke Design/THPRD

Project

Concepbiml ~~~
On-Street Connection

Multi-use Trail

Bdsting ———
Plansed -==-

Bxsting ——
Pammed +~~-

NW Greenbries Parkway ——,

the Bonneville Power Administration and
Portland General Electric, as well as the
Oregon Dept. of Transportation (ODOT) and
Washington County. Other permits and
coordination will be required from Oregon
Dept. of Environmental Quality, Oregon
Dept. of State Lands, and the U.S. Army
Corps of Engineers.

| Project Out

Eetionatad A&

W e Tl W gy 296 0 b Pt B4 ke

T T e - -

PR TN

NW Comell Road

Froposed Bie/Bfd Bruds|

e ——

area, iff addition to providin
stregf, dedicated pedestria
al to existing nearl
crffssings identified as high
-injury corridors by Wa:
ounty’s 2016 Transportatk
Plan and Metrao's 2017 High
& Intersections Report.

The bridge will serve asacs
& P t of unbuilt se|

and Impact When Project is Complete'
o Trall users: 399,000

« Tons of greenhouse gases reduced: 40

= VMT: reductionc 175,000

« Enhanced amenities benefits®: $255 000
« Emission benefits: $11,000

« Health benefits: $294,000

« Total emissions, amenities, and health

oy ihe wnr benefits: $604,000

Major Opportunities & Constraints
The project will serve areas of higher
concentrations of people of color and lower

average household incomes than the region

overall it will provide low- and no-cost
transportation options within an 000T-
identified transportation-disadvantaged

Westside Trail north and so
26, many of which are bei
concurrently with the brid
Current work in progress in
development of final cons:

Estimated Annual Project Outcomes
and Impact When Project is Complete’

» Trail users: 399,000

Tons of greenhouse gases reduced: 40
VMT? reduction: 175,000

Enhanced amenities benefits3: $299,000
» Emission benefits: $11,000

Health benefits: $294,000

Total emissions, amenities, and health
benefits: $604,000

and if remaining funding were
Westside Trail bridge could




-z
Thank you!

Please feel free to talk to or email me (melling@pdx.edu) at any time and |
will happily answer any questions or show you in depth examples of the tool
(Graduating in June if you have a need for an analyst or a policy person)!

Also we are looking for beta testers for the tool! If interested please reach
out to Joe! jbroach@pdx.edu

Portland State
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e S| S Additional Resources
|} d : N —
” Q u e Stl n Si? NCHRP 08-149 (free to download): i
——— ] = https://www.nationalacademies.org/publications/29332
Y, " ——— e e— v] ¥
- . !H"“f' e ' ‘ ' 2| o TREC Resource Hub
o ol ; 2 https://trec.pdx.edu/resource-hub

| Metro Trail Gap Benefit Fact Sheets
https://www.oregonmetro.gov/what-metro-does/parks- .
and-nature-investments/regional-trails-system/major- e
investment-strategy

: % I I e Gol iy | el e .
3‘ Lg" m" tquﬂzwy m \(“ = 4. 4 Ny : ’, - N LY .7

Contact:

[']

Joe Broach, jbroach@pdx.edu

| Sarah Melling, melling@pdx.edu

il
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