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Why is pedestrian safety and accessibility 
important? 
Too many people dying on our roadways
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Pedestrians now account for a larger proportion of traffic 
fatalities (16%) than they have in the past 33 years

Photo Credit: GHSA 



NHTSA October 22, 2019 Press Release
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• 2018 – 2.4% decline overall fatalities 
• 913 lives saved 
• 2018 - 36,560 people died
• 2017 - 37,473 people died

• People who walk - more than 3.4% increase 
• 6,283 – deaths
• most deaths since 1990



Why STEP?

• Over 72% of pedestrian fatalities occur at non-
intersection locations

• Roughly 27% of pedestrian fatalities occur at 
intersections
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What is “Every Day Counts”(EDC)?

5

State-based model to identify and rapidly 
deploy proven but underutilized innovations to:
shorten the project delivery process
enhance roadway safety
reduce congestion 
improve environmental sustainability

 EDC Rounds:  two year cycles
 Initiating 5th Round (2019-2020) 



Marked vs. Unmarked Crosswalks at 
Uncontrolled Locations
Marked vs. Unmarked Analysis
Speeds < or = to 40 mph

• Two-lane roads: No significant 
difference in crash rate

• Multilane roads (3 or more 
lanes)
o Under 12,000 ADT: no significant 

difference in crash rate
o Over 12,000 ADT w/ no median: 

crashes marked > crashes 
unmarked

o Over 15,000 ADT & w/ median: 
crashes marked > crashes 
unmarked https://www.fhwa.dot.gov/publications/res

earch/safety/04100/
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https://www.fhwa.dot.gov/publications/research/safety/04100/


One explanation of higher crash rate at 
marked crosswalks: multiple-threat crash

1st vehicle stops and “masks” visibility for driver in 2nd lane
Solution: advance stop bar (we’ll discuss later…)
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MUTCD Section 3B.18 Crosswalk Markings

New marked crosswalks alone, without other 
measures designed to reduce traffic speeds, 
shorten crossing distances, enhance driver 
awareness of the crossing, and/or provide active 
warning of pedestrian presence, should not be 
installed across uncontrolled roadways where the 
speed limit exceeds 40 mph and /or either:

• Has 4 or more lanes without 
a raised median or island and 
ADT of 12,000 or more, or

• 4 or more lanes with 
raised median island and 
ADT of 15,000 or more
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Ability to React and Avoid

60 kph (37 mph)
vs. 
65 kph (40 mph)
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Australian PSA on Speed



Midblock: Pedestrian faces 2 directions of traffic
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Intersection: pedestrian faces other conflicts
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New Jersey –
Crosswalk Laws
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NEW JERSEY STATUTE 39:4-36
https://www.nj.gov/oag/hts/pedestrian.html

https://www.nj.gov/oag/hts/pedestrian.html


NEW JERSEY STATUTE 39:4-36
Driver to stop for pedestrian
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A. The driver of a vehicle must stop and stay 
stopped for a pedestrian crossing the roadway 
within any marked crosswalk, but shall yield the 
right-of-way to a pedestrian crossing the roadway 
within an unmarked crosswalk at an intersection, 
except at crosswalks when the movement of 
traffic is being regulated by police officers or 
traffic control signals, or where otherwise 
prohibited by municipal, county, or State 
regulation, and except where a pedestrian tunnel 
or overhead pedestrian crossing has been 
provided, but no pedestrian shall suddenly leave 
a curb or other place of safety and walk or run 
into the path of a vehicle which is so close that it 
is impossible for the driver to yield.



NEW JERSEY STATUTE 39:4-36 continued
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• Whenever any vehicle is stopped to permit 
a pedestrian to cross the roadway, the 
driver of any other vehicle approaching 
from the rear shall not overtake and pass 
such stopped vehicle.

• Every pedestrian upon a roadway at any 
point other than within a marked crosswalk 
or within an unmarked crosswalk at an 
intersection shall yield the right-of-way to all 
vehicles upon the roadway.
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Who has the Right of Way at A, B, C crossing 
Main St?
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2005



Guide for Improving Pedestrian 
Safety at Uncontrolled Crossing 
Locations
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FHWA Guide
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• Provides guidance 
and suggested 
process for selecting 
countermeasures 

• Assists agencies in 
developing a policy 
to support the 
installation of 
countermeasures at 
uncontrolled 
pedestrian crossing 
locations 

www.fhwa.dot.gov/innovation/everydaycounts/edc_4/guide_to_improve_uncontrolled_crossings.pdf

http://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/guide_to_improve_uncontrolled_crossings.pdf


Countermeasure Selection Process
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Following the process 
suggested in the guide offers 
countermeasure options 
based on road conditions, 
crash causes, and pedestrian 
safety issues. 



21



22





• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• Rectangular Rapid Flashing Beacon (RRFB)
• Pedestrian Hybrid Beacon (PHB)
• Road Diets
• Leading Pedestrian Interval (LPI)

Spectacular Seven
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Crosswalk Visibility Enhancements
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Crosswalk Visibility Enhancements
High Visibility Crosswalk

What Pedestrians See

What Drivers See
Photo Source all 4: Michael Ronkin
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In-street pedestrian crossing signs
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Tampa FL

R1-6aR1-6
MUTCD  signs

Yield or Stop depends 
on state law

2009 MUTCD Section 2B.12 and Figure 2B-2
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In Street Gateway Treatment
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http://aii.transportation.org/Pages/Pedestrian-
Gateway-Treatment.aspx

http://aii.transportation.org/documents/User%20Guide_2018_0503
_Final_UPDATED%20CDM%20Edgeline%20Clarification.pdf

http://aii.transportation.org/Pages/Pedestrian-Gateway-Treatment.aspx
http://aii.transportation.org/documents/User%20Guide_2018_0503_Final_UPDATED%20CDM%20Edgeline%20Clarification.pdf
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LED Pedestrian Sign

31






Multiple Threat Crash Problem

• 1st car stops to let 
pedestrian cross, 
blocking sight lines

• 2nd car doesn’t 
stop, hits 
pedestrian at high 
speed
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Multiple Threat Crash Solution

Advance stop or 
yield line
• 1st car stops 

further back, 
opening up sight 
lines 

• 2nd car can be 
seen by 
pedestrian
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Signing to go along with markings 

(Use where local law says 
yield to pedestrians)

R1-5 R1-5a R1-5cR1-5b

(Use where local law says stop 
for pedestrians)

MUTCD Sec. 2B.11 and Figure 2B-2
34
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• Advance yield line (shark’s teeth) & sign
• Consider double white lines for no passing

2009 MUTCD Section 3B.16 and Figure 3B-17 35



Curb extensions
Most focus is on 
reduced crossing 
distance

Other advantages:
 Better visibility between peds and motorists
 Traffic calming
 Room for street furniture
Curb extensions should be the width of the parking 
lane and not encroach on bike lanes or travel lanes
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Better Visibility
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Before: road looks and feels wide
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After: curb extension integral to sidewalk
Street looks narrow even with no parked cars
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Effect of large radius on crosswalk:

… and makes it hard to figure out where to cross

Note right-turning vehicle 
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Curb radius –
small radii are 
safer for 
pedestrians
Large radii:
Increases crossing 
distance
Makes crosswalk 
& ram placement 
more difficult
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Calculate 
effective 
radius: Larger 
than built 
radius if travel 
lanes offset 
from curb with 
parking 
and/or bike 
lane

Minimize curb radius
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Effective Curb Radius



Minimize Curb Radius w/Truck Apron
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Crosswalk Visibility Enhancements
Crosswalk Lighting 

Photo source: Youtube screen capture SWARCO 

• CRF 42% to 59%  
• Lighting at 

intersections
• 4 star rating 
• Vehicle/ped

crashes 
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Lighting Over Crosswalks

46

Fig 12. New design for midblock 
crosswalk lighting layout

Fig 11. Traditional midblock 
crosswalk lighting layout

Recommended lighting level: 20 lux at 5’ above pavement
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• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• RRFB
• PHB
• Road Diets
• LPI

Spectacular Seven
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Raised Crosswalks 

• Typically installed on 
2-lane or 3-lane 
roads 

• Speed limits of 30 
mph or less

• AADT below about 
9,000 

• CRF: 45%
Photo Source: SRTS Guide
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• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• RRFB
• PHB
• Road Diets
• LPI

Spectacular Seven
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Pedestrian Refuge Islands
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Community 
Center

Phoenix, AZ – W. Van Buren Street. Before: 1/2-mile signal 
spacing; high-volume, high-speed; marked crosswalks at 
unsignalized intersections
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Before: No frills marked crosswalk at intersection
Phoenix, AZ
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After: added RRFB and Advanced Stop Bars
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Phoenix, AZ



• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• RRFB
• PHB
• Road Diets
• LPI

Spectacular Seven
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Rectangular Rapid Flashing Beacon 
New IA-21

Must request and receive permission to use this new 
Interim Approval (1A-21) even if prior approval had 
been given for Interim Approval 1A-11
A State may request Interim Approval for all 
jurisdictions in that State.

https://mutcd.fhwa.dot.gov/res-interim_approvals.htm#valid09
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https://mutcd.fhwa.dot.gov/res-interim_approvals.htm#valid09


IA-21 3.a  For any approach two RRFB required, One on right-hand 
and one on left-hand of roadway. If divided highway left-hand 
should be installed on median if practical rather than far left-hand.

St. Petersburg FL
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RRFB Video IA-21Flash Pattern
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IA-21Beacon Operation
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6. e.
• Flash period shall be immediately initiated 

each and every time a pedestrian is 
detected through passive detection or 
pushbutton activated, including when 
pedestrians are detected while RRFB’s are 
already flashing and when pedestrians are 
detected immediately                                
after the RRFB’s have                                    
ceased flashing.

6. f.
• Small pilot light may be                            

installed



IA-21 Accessible Pedestrian Features
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7. a. - If speech pushbutton information 
message is used locator tone shall be 
provided
7. b. - If speech pushbutton information 
message is used, the audible information 
device shall not use vibrotactile indications or 
percussive indications 
7. c. - Speech pushbutton message       
“Yellow lights are flashing”. Message         
should be spoken twice.



• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• RRFB
• PHB
• Road Diets
• LPI

Spectacular Seven
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Pedestrian Hybrid Beacons (PHB)
1

Blank for
drivers

2

Flashing 
yellow

Steady yellow

3

4
Steady red

Wig-Wag
5

Return
to 1

CRF: Vehicle/Pedestrian 69%
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Signal 
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Excerpts from 2009 MUTCD Chapter 4F For 
Pedestrian Hybrid Beacons

The CROSSWALK STOP ON RED sign shall be used
There are Guidelines (similar to signal warrants) for 
Pedestrian Hybrid Beacons – variables include:
• Pedestrian volume
• Traffic speeds
• Traffic volumes
• Crosswalk length

MUTCD Sections 4F.1 and 4F.2

93
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Standard:
A CROSSWALK STOP ON 
RED (symbolic circular 
red) (R10-23) sign shall be 
mounted adjacent to a 
PHB face on each major 
street approach.
Option:
• State MUTCD’s may allow 

other appropriate MUTCD 
approved ped, bike or 
school crossing signs

2009 MUTCD mandated sign
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Optional Signing
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• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• RRFB
• PHB
• Road Diets
• LPI

Spectacular Seven
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Road Diet / Roadway Reconfiguration

• Reduce top end travel speeds
• Buffer sidewalk from travel lanes (parking or 

bike lane)
• Reclaim street space for “higher and better 

use” than moving peak hour traffic
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Road Diet / Roadway Reconfiguration

• Reduce crossing distance
• Eliminate /reduce “multiple threat” crash types
• Install crossing island to cross in 2 simple steps
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General Guidelines for Traffic Volumes

In most 
instances 
traffic will likely 
not be 
negatively 
affected. 

Agencies should 
conduct intersection 
analysis to study 
potential traffic 
operational effects 
and consider signal 
retiming as needed.  

Agencies should 
conduct a corridor 
analysis since 
traffic operations 
may be affected at 
this volume 
depending on the 
“before” condition. 

LESS THAN
10,000 ADT

10,000 –
15,000 ADT

Great 
candidate 
for Road 
Diet 

15,000 –
20,000 ADT

Agencies should 
complete a feasibility 
study to determine 
whether this is a good 
location for a Road Diet. 
Operations may be 
affected at this volume. 

GREATER THAN
20,000 ADT

Very good 
candidate 
for Road 
Diet 

Good 
candidate 
for Road 
Diet 

Potential 
candidate 
for Road 
Diet 

There are examples across the country where Road Diets have been 
successful with ADTs as high as 26,000



• Signal timing or phasing changes at 
intersections to optimize operations and 
safety benefits

• Roundabouts Single Lane
• ~ 20,000 ADT

Intersections
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Road Diet Informational Guide &
Road Diet Case Studies
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https://safety.fhwa.dot.gov/road_diets/case_studies/https://safety.fhwa.dot.gov/road_diets/g
uidance/info_guide/

https://safety.fhwa.dot.gov/road_diets/case_studies/
https://safety.fhwa.dot.gov/road_diets/guidance/info_guide/


New Jersey Road Diet

https://www.youtube.com/watch?v=lm_zrAfRj20
71

https://www.youtube.com/watch?v=lm_zrAfRj20


• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• RRFB
• PHB
• Road Diets
• LPI

Spectacular Seven
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Leading Pedestrian Interval 

Source:  FHWA

3+ second head 
start to enter the 
crosswalk
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MUTCD Sec. 4E.06, paragraphs 20-21
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Guidance:
20 If a leading pedestrian interval is 
used, the use of accessible 
pedestrian signals (see Sections 
4E.09 through 4E.13) should be 
considered.
Support:
21 If a leading pedestrian interval is 
used without accessible features, 
pedestrians who are visually 
impaired can be expected to begin 
crossing at the onset of the 
vehicular movement when drivers 
are not expecting them to begin 
crossing.

https://mutcd.fhwa.dot.gov/htm/2009/part4/part4e.htm#section4E09
https://mutcd.fhwa.dot.gov/htm/2009/part4/part4e.htm#section4E13


75

LPI Guidance in the works (Draft)



• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• Rectangular Rapid Flashing Beacon (RRFB)
• Pedestrian Hybrid Beacon (PHB)
• Road Diets
• Leading Pedestrian Interval (LPI)

Spectacular Seven
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Systemic Pedestrian Safety Analysis
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Systemic safety 
improvement means a 
proven safety 
countermeasure(s) that 
is widely implemented 
based on high-risk 
roadway features that 
are correlated with 
particular severe crash 
types.

http://www.trb.org/NCHRP/Blurbs/178087.aspx

http://www.trb.org/NCHRP/Blurbs/178087.aspx


Systemic Safety
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• Approach to identify high-risk roadway 
features correlated with specific or severe 
crash types

• Data-driven
• Network-wide
• Addresses locations with 

• prior crash occurrence
• similar roadway or environmental crash 

characteristics
• Considered more proactive
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• Overview
• Background on a 

Systemic Process 
and key features 

• How to use the 
Guidebook and 
intended 
audience

• Relation to other 
agency processes

• Process steps



Case Examples
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1. Seattle Department of Transportation
2. Oregon Department of Transportation
3. Arizona Department of Transportation
4. California Department of Transportation
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Case Example: Seattle



Case Example: Oregon
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Case Example: Arizona
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Case Example: California
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Case Example: California 



Webinar http://www.pedbikeinfo.org/webinars/webinar_details.cfm?id=14
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Proactively Addressing Crash Risk with Systemic 
Safety Analysis - Oct 11, 2018
• Panelists

• Chris Svolopoulos, Seattle Department of 
Transportation

• Rebecca Sanders, Toole Design Group
• Offer Grembek, Safe Transportation 

Research and Education Center 
(SafeTREC), University of California -
Berkeley

• Rachel Carpenter, Caltrans
• Rodney Brown, Fehr & Peers

http://www.pedbikeinfo.org/webinars/webinar_details.cfm?id=14


Webinar http://www.pedbikeinfo.org/webinars/webinar_details.cfm?id=48
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• Funding and Evaluating Systemic Safety 
Improvements for Pedestrians - Mar 05, 2019

• Panelists
• Karen Scurry, Federal Highway 

Administration
• Elissa Goughnour, VHB
• Tracy Turpin, Virginia Department of 

Transportation

http://www.pedbikeinfo.org/webinars/webinar_details.cfm?id=48
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Systemic Approach Technical Assistance

https://safety.fhwa.dot.gov/systemic/

Contact: 
Karen Scurry
Karen.scurry@dot.gov

https://safety.fhwa.dot.gov/systemic/
mailto:Karen.scurry@dot.gov


Contact Information

Peter Eun
• FHWA Resource Center Safety & Design TST
• Transportation Safety Engineer
• Olympia WA
• peter.eun@dot.gov
• 360-328-3044
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mailto:Peter.eun@dot.gov


Questions

90
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