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Housekeeping

Problems with audio?
Dial into the phone line instead of using “mic & 
speakers”

Webinar issues?
Re-Load the webpage and log back into the webinar. Or 
send note of an issue through the Question box.

Questions?
Submit your questions at any time in the Questions box.



Archive and Certificates

Archive posted at www.pedbikeinfo.org/webinars

Copy of presentations

Recording (within 1-2 days)

Links to resources

Follow-up email will include…

Link to certificate of attendance

Information about webinar archive



PBIC Webinars and News

 Find PBIC webinars and webinar archives
pedbikeinfo.org/webinars

 Follow us for the latest PBIC News
facebook.com/pedbikeinfo
twitter.com/pedbikeinfo

 Sign up for our mailing list
pedbikeinfo.org/signup



Two Tools for Risk-Based 
Safety Analysis



Objectives of NCHRP Report 893

Develop a process (and Guidebook) that 
includes:

1) Analytical methods to identify roadway 
features, behaviors, and other contextual 
risk factors associated with pedestrian 
crashes

2) Methods to identify appropriate and cost-
effective systemic pedestrian safety 
improvements to address the associated 
risk factors

3) Information to enable transportation 
agencies to prioritize candidate locations 
for selected safety improvements

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



Guidebook Elements

• Overview
• Background on a Systemic Process and key 

features 

• How to use the Guidebook and intended 
audience

• Relation to other agency processes

• Process steps

• Examples

• Glossary of key terms

• Appendices

• Companion: Final Report

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



Steps in the 
Guidebook

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



Scalable Risk Assessment Methodology

• Develop a 
standardized 
approach to estimate 
pedestrian and 
bicyclist exposure to 
risk.

• ScRAM Complete 
May 2018.

• Technical Assistance 
and Training 
Available 2018 ~May 
2020.

Conceptual Framework for 
ScRAM



8 Steps

• Framework with 
flexibility

• Scale matters (a lot)

• Exposure is key 
ingredient, focus in 
project



Geographic Scales Covered
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Facility-Specific

Areawide



Areawide Non-Motorized Exposure Tool

• Combines the best of 
NHTS and ACS travel 
surveys

• Statewide and MPO area 
estimates of TOTAL 
pedestrian and bicyclist 
exposure
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Resources

• Synthesis of Methods (FHWA-SA-17-041)
– https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhw

asa17041/index.cfm

• Guide for Scalable Risk Assessment 
https://safety.fhwa.dot.gov/ped_bike/tools_solve
/fhwasa18032/ 

• Scalable Non-Motorized Exposure Tool
– Can be downloaded here:  

https://safety.fhwa.dot.gov/ped_bike/tools_solve/

https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa17041/index.cfm
https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa18032/
https://safety.fhwa.dot.gov/ped_bike/tools_solve/
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How can HSIP be used to support 
systemic projects? 

• What is HSIP?

• What are HSIP eligibility requirements?

• What are systemic projects? 

• Are systemic safety projects necessary?

• Are systemic projects cost effective?

• What resources are available?
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Highway Safety Improvement Program

• Strategic safety planning

• Data-driven roadway safety management process

• Highway safety improvement projects

• Federally-funded, state administered

4

Purpose:

Reduce fatalities and serious injuries on ALL public roads



HSIP Project Eligibility

Addresses an 
SHSP Priority

Identified through a 
data-driven process

Targets identified 
safety issue

Reduces fatalities 
and serious injuries

5http://www.fhwa.dot.gov/map21/guidance/guidehsip.cfm

http://www.fhwa.dot.gov/map21/guidance/guidehsip.cfm


Strategic Highway Safety Plans (SHSPs)

6

Data-driven statewide plan

•Establishes a common vision, mission and goals to save lives on all 

public roads

•Identifies a State’s key transportation safety needs and guides 

investment decisions

•Prioritizes strategies with the greatest potential to reduce fatalities 

and serious injuries

•Developed in collaboration with a broad range of stakeholders

•Multidisciplinary addressing 4 Es of Safety

Vision

Innovation



State SHSPs with Pedestrian-related 
Emphasis Area

Source: SHSP Database

https://safety.fhwa.dot.gov/shsp/other_resources.cfm

https://safety.fhwa.dot.gov/shsp/other_resources.cfm


Data-Driven Process
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What is systemic safety?

• Hotspot Screening
– High crash locations
– Address unique problems
– Higher cost projects

• Systemic Approach
– Moderate-low crash locations
– Address common problems
– Lower cost projects

• Systematic Approach
– Policy-based improvements
– Address all necessary sites



What is systemic safety?

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.

10

Select focus crash 
type(s)

Select focus 
facilities

Identify common 
characteristics/risk 

factors

Select 
Countermeasures

Refine and 
Implement 

Treatment Plan



Are systemic projects necessary?

States are required to establish:
A process for analyzing safety data to:

(i) Develop a program of highway safety improvement projects, in 
accordance with 23 U.S.C. 148(c)(2), to reduce fatalities and serious 
injuries on all public roads through the implementation of a 
comprehensive program of systemic and spot safety improvement 
projects.

Source: 23 CFR 924

11



Are systemic projects necessary?

• Don’t chase fatals

• Identify sites with 
potential for safety 
improvement

12



Are systemic projects necessary?

13

Opportunity for hotspot projects

Opportunity for systemic projects

Statewide Distribution of Intersection Safety Performance



Is it more cost-effective to implement 
hotspot or systemic projects?

Budget = $3M
• Site-specific

– 3 roundabouts @ $1M/site 
– CMFTotal = 0.60 (40% reduction)
– 10-20 crashes/yr without treatment
– Benefit = 12 – 24 crashes/yr

• Systemic
– 500 intersections @ $6000/site 
– CMFTotal = 0.95 (5% reduction)
– 3 crashes/yr without treatment
– Benefit = 75 crashes/yr

14



Caltrans Local Safety Success

• In addition, the B/C for 
“Systemic” projects 
continued Cycle 5’s trend 
with 40% higher B/Cs 
than “Spot Location” 
projects (11.59 vs. 8.25) 
and over 45% more 
Systemic-type 
applications submitted.

Source: 
http://www.dot.ca.gov/hq/LocalPrograms
/HSIP/summary-of-results-cycle6.htm

15

http://www.dot.ca.gov/hq/LocalPrograms/HSIP/summary-of-results-cycle6.htm


Are systemic projects HSIP-eligible?

• Addresses priority in State SHSP
– Intersections, Roadway Departure, Pedestrians, Bicyclists

• Identified through data-driven process
– Selected based on crash experience or other data-supported 

means using either a hotspot analysis or risk-based system 
approach

• Targets identified safety problem
– Focus on risk factors tied to focus crash type and facility type

• Contributes to reduction in fatalities and serious injuries
– Research-based, proven, effective countermeasures

16



Systemic Approach to Safety: 
Using Risk to Drive Action

17

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

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


FHWA Resources
• Systemic Safety Project 

Selection Tool
• Supplemental Case Studies 

– Limited Data
– Pedestrian Safety 

• Reliability of Safety 
Management Series: Systemic 
Safety Programs
– https://safety.fhwa.dot.gov/rsd

p/downloads/fhwasa16041.pdf

• Focus Crash Types and Risk 
Factors Research Project
– To be published in Spring 2019

18

https://safety.fhwa.dot.gov/rsdp/downloads/fhwasa16041.pdf


Training & Technical Assistance

**Available upon request**
• Systemic safety training 

– Introduces the systemic safety analysis process with 
examples and case studies

– 4-hr instructor led workshop

• Technical Assistance 
– Systemic safety analysis 

• Determine the balance between spot and systemic 
improvements 
– Evaluation of systemic improvements 



Questions???

Karen Y. Scurry, P.E.

FHWA Office of Safety Programs

202-897-7168

karen.scurry@dot.gov

20

mailto:karen.yunk@dot.gov




SYSTEMIC SAFETY IMPROVEMENT

Tracy Turpin, PE.

HSIP Project Delivery Program Manager

Bicycle & Pedestrian Focus

03/05/2019



Spot Highway 
Safety Project 

Systemic Highway 
Safety Project

HSIP Programs HSIP Projects

Highway-Rail Grade Crossing Safety 
Program (H-RGCP)

Bicycle and Pedestrian Safety 
Program (BPSP)  

Highway Safety Program (HSP)

VDOT Safety Program:

Virginia Department of Transportation



Spot Highway 
Safety Project

Systemic Highway 
Safety Project

Spot Highway 
Safety Project 

~ 70%

Systemic 
Safety Project 

~ 30%

Systemic Highway Safety Project –

• A project that consists of a lower-cost/high-benefit highway safety 

countermeasure that is deployed at multiple higher-risk roadway 

locations to address a particular crash type.

• Systemic projects rarely involve reconstruction of the existing roadway 

features.  

• Typical lower-cost safety countermeasures range from $1000 to 

$100,000 per treated location.

Spot Highway Safety Project –

• A project that deploys a safety countermeasure or countermeasures at 

a single location or along a single corridor on the highway network. 

• The scope of work often involves reconstruction of existing roadway 

features or construction of new features such as turn lanes or new 

travel lanes. 

• Typical cost to treat a single location is much higher than the individual 

cost of a single location within a systemic project.  

• Costs for spot projects can vary widely but are generally in the 

$100,000 to $10,000,000 range.

VDOT Business Plan Action Item 3.2.3 States: VDOT Safety Projects:

Virginia Department of Transportation



VDOT Systemic Safety Process:

Virginia Department of Transportation



VDOT One Stop Shop:

Virginia Department of Transportation



Systemic BikePed Application:

Virginia Department of Transportation



Virginia Department of Transportation

Systemic BikePed Application Contd..:



PSAP Crash Assessment and Action Plan:

Virginia Department of Transportation



In 2017,             

234 vulnerable 
road users died,

27% of 

all traffic 

deaths

Virginia Department of Transportation



▪ To better understand the pedestrian safety concerns 

throughout the state and identify countermeasures to 

address those concerns

▪ Consider policy, procedure, and practice changes to better 

promote safe pedestrian travel

▪ To consider the relationship between land development and 

pedestrian safety

▪ To consider maintenance issues for pedestrian access and 

safety

▪ To identify HSIP pedestrian safety projects

Goals for the VDOT Pedestrian Safety Action Plan (PSAP)

Virginia Department of Transportation



Virginia Department of Transportation



Crash Clusters

▪ smaller scale

▪ focus on crash types

Crash and Data Analysis 

Virginia Department of Transportation



Priority Pedestrian Corridors

▪ larger scale

▪ selected per criteria evaluating risk for crashes 

Crash and Data Analysis 

Virginia Department of Transportation
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Virginia Department of Transportation
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0% 20% 40% 60% 80% 100%

Two-way, Non-divided - 2 or 3 Lanes

Two-way, Non-divided - 4+ Lanes

Divided, No Control of Access - 2 or 3…

Divided, No Control of Access - 4+ Lanes

Divided, Partial Or Full Control of Access - 2 or 3…

Divided, Partial Or Full Control of Access - 4+ Lanes

One-way or Transition

Private

Signalized Intersection Unsignalized Intersection Mid-Block Parking Lot Other

Pedestrian Crashes (Injuries Only) 

By Facility and Crossing Type

Virginia Department of Transportation



LAND USE FACTORS 

✓ Pedestrian destinations (parks, trails, 

and schools)  

✓ MPO urban area/land use data layer

❑Bus stops and transit/passenger rail 

stations

SPEED FACTORS

✓ Posted speed limits

❑Operational speeds 

VISIBILITY FACTORS 

❑N/A: Lighting 

❑N/A: Pavement markings and crossing 

DESIGN/INFRASTRUCTURE FACTORS 

❑Signal density 

❑ Intersection locations 

❑N/A: Sidewalk and path 

accommodations maintained by VDOT

❑N/A: Crossing distance 

VOLUME/OTHER FACTORS

✓ Pedestrian crash data 

✓ Vehicle traffic volumes 

✓ Population and employment density 

(US Census)

✓ Vehicle ownership (US Census)

✓ Poverty levels (US Census)

✓ Prevalence of impaired (alcohol) 

citations

Corridor Evaluation: Criteria Considered

Virginia Department of Transportation



Top 1% of scored road segments

Top 10% of scored road segments

Corridor Scoring Example: Hampton Roads 

Virginia Department of Transportation



I-64

VA 170

Priority Corridor Example: 

Chesapeake Blvd, Norfolk (VA 194)

Virginia Department of Transportation



Piccadilly Street (SR 7) Community: Winchester

VDOT District: 8 (Staunton)

7 out of 8 crashes occurred on 2-lane undivided 

roadway, all crashes occurred in a 25 mph zone, and 5 

out of 8 crashes involved improper action by the driver.

High visibility crosswalks; Right Turn on Red restrictions or 

Leading Pedestrian Interval

87%

13%

Crash Location

Signalized Intersection

Unsignalized
Intersection

75%

12%

13%

Pedestrian Action

Crossing with Signal
Crossing against Signal
Crossing; No Signal

Virginia Department of Transportation



Electric Road (SR 419) – Sheet 1 of 1 Community: Roanoke County

VDOT District: 2 (Salem)

• 4-lane median divided roadway with minimal pedestrian crossings and low density 

residential and commercial land uses. AADT: ~25,000; Speed Limit: 45

• Little to no existing pedestrian crossing infrastructure and wide crossing distances.

Consider sidewalks, pedestrian countdown signals; 

PHBs at key mid-block crossings

Virginia Department of Transportation



Princeton, NJ

▪ Focus on FHWA Proven Safety Countermeasures

▪ Review other research and guidance: PEDSAFE and 

NCHRP reports

▪ Existing VDOT policies

Countermeasure Selection

Virginia Department of Transportation



Virginia Department of Transportation



Virginia Department of Transportation

Bike Ped Application Scoring Factor & Criteria:



Virginia Department of Transportation

Bike Ped Application Scoring Factor & Criteria:

Funded (green) >=75%

Waiting List (yellow) >=50% to <75%

Returned (red) <50%

Factor Score

Multiple Funding Source 5/5

Cost Estimate 5/5

Project Schedule 5/5

Problem Identification 30/30

Proposed Improvement 

Project
45/45

Supporting Documents 10/10

Final Score 100/100

Scored



PSAP Priority Corridor Map and Funded Projects:

Virginia Department of Transportation



Virginia State Preferred CMF list (Bike and Ped)

Virginia Department of Transportation



High intensity Activated 
Crosswalk Beacon

Ped Refuge Islands

Cost:  HAWK Signal: $90-

120K per location

CRF: 29% Total Crashes, 69% 

Ped Crashes.

Cost: $20-30K/location if no 

R/W needed 

CRF:Ped crash by 46%40-45 

% of all crashes

Rectangular Rapid 
Flashing Beacon

Cost: $30-50K/location if no 

R/W needed 

CRF: K Crash By 48% and 

ABC Injury By 48%

Road Diet

Cost: $20-30K/mile for 

pavement marking changes

CRF: 29%

Reduction in total crashes

Systemic Low Cost Safety Countermeasures – Bike & Ped:

Virginia Department of Transportation

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://streets.mn/2013/10/14/university-avenue-designed-to-be-dangerous/&ei=hDxWVYb8NJXLsASzwoD4BQ&bvm=bv.93564037,d.cWc&psig=AFQjCNG7X9biObz9gWaysEOG6BbZ_7tB6w&ust=1431801194823122


Virginia Department of Transportation

Tracy Turpin, PE

HSIP Project Delivery Program Manager, VDOT

Email: Tracy.Turpin@VDOT.Virginia.gov

Phone: (804)-786-6610

Elissa Goughnour, PE

Senior Transportation Safety Project Manager, VHB

Email: EGoughnour@VHB.com

Phone: (571)-389-8118

mailto:Tracy.Turpin@VDOT.Virginia.gov
mailto:EGoughnour#@VHB.com


Discussion

 Send us your questions

 Follow up with us:

 Tamara Redmon tamara.redmon@dot.gov 

 Karen Scurry karen.scurry@dot.gov 

 Tracy Turpin tracy.turpin@vdot.virginia.gov

 Elissa Goughnour egoughnour@vhb.com

 General Inquiries pbic@pedbikeinfo.org

 Archive at www.pedbikeinfo.org/webinars
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