Safety Data Analysis

Pamela Jurney, GISP Adam Larsen

Introductions

* Name
* Employer/Affiliation
* Do you use crash data now?

e Expectations

Toolkits and User Guides
www.TribalSafety.org

Mailing List
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Learning Objectives

¢ Understand crash data formats

* Describe the basics of a variety of crash data analysis
techniques

* |dentify when to use each analysis method

¢ Create a basic crash map.

Agenda

¢ Crash data formats

¢ Safety Data Analyses
— Contributing Factors Analysis
* Exercise
— Road Safety Audits
* Exercise- Site specific crash mapping
BREAK
— Network Screening
* Exercise
— Systemic Safety Approach
BREAK
— GIS & map making

¢ Tribes encouraged to
conduct Traffic Records
Assessments

¢ NHTSA guidance for States
to include Tribes in Traffic
Records Assessments




Toolkits and User Guides
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TTPSF: What is the

"Data Driven” Application Ranking Criteria ?

¢ Safety Data Collection, Assessment, or Analysis
For Road Safety Audits (RSA): In the application
put the incident history data for the particular
road, and/or other data that shows the road is
unsafe.

* See RSA website at
https://safety.fhwa.dot.gov/rsa/resources/toolkitflh/

Safety Data Sources
Safety Data & Tribal Governments

Toolkits and User Guides

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

TTPSF: What is the

"Data Driven” Application Ranking Criteria ?
¢ Infrastructure Improvement — Highly Qualified: Provided
incident data for the roadway the project is located on.

¢ Infrastructure Improvement — Provided incident
data showing a road system-wide problem that the project
will improve.

¢ Infrastructure Improvement — Not Qualified:
No incident data was provided, or only just provided
data for the area-wide road system,
not for the particular road the project
is on.

REPORTED MOTOR VEHICLE FATALITIES

IN TRIBAL AREAS
n
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FARS 2010-2014
3,278 FATALITIES
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Congress finds that...

1. Tribes &
* in many States, the Native American population is Saf ety Data

disproportionately represented in (motor vehicle)

fatalities and crash statistics; t
. ) . sT AC
« improved crash reporting... would facilitate safety FA ts to
planning and would enable Indian tribes to apply Rep© :
more successfully for State and Federal funds for congress 2 . O p'“ ons to
safety improvements
« without more accurate reporting of crashes ... itis Im p rove Safety

difficult or impossible to fully understand the nature
of the problem and develop appropriate

countermeasures
- FAST Act §1117(b)
Emphasis Topics Tribes & Safety Data
Tribal Transportation Strategic Safety Plan Findings
TribalSafety.org * BIA & Tribal Police should collect MMUCC data
* BIA & Tribes should share crash data with states

« Safety Planning » States should share crash data with Tribes

* Data Analysis  Tribes & States should consult on crash data sharing

¢ Roadway Departure barriers

* Occupant Protection . X
P . * Tribes encouraged to conduct traffic records
¢ Pedestrian

| . assessments (NCHRP 788)

* Impairment

* Availability of Public * NTTFI should be GIS based
Safety Services

What is “Safety Data”?

e Crash

* Roadway
— Location
— Traffic
— Geometry

e Vehicles

e Drivers

Video: “Recording Our Past, Protecting Our Future” (10min) e Citations
https://www.youtube.com/watch?v=htbjwOO0ck4Y

Or Washington Traffic Safety Commission Website




MMUCC Crash Form

Crash Report Formats

* Uniform Criteria * Narrative Only

— Model Minimum Uniform
Crash Criteria (MMUCC)
http://mmucc.us,

— Aids consolidation of data
from multiple sources

— Enables analysis

MMUCC

Model Minimum Uniform Crash Criteria

ST

e (I
~(TD0 &
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What data is available to you?

MMUCC

Model Minimum Uniform Crash Criteria

mmucc.us

e Crash
e Vehicle(s)
e Person(s)

Safety Data Analysis
Contributing Factors Analysis
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Why Safety Plans?

Safety Plans

61% of Tribes have
funding to develop
or have developed a
safety plan.

Definitions

Safety Plan:

Plan developed by a

multi-disciplinary team to

improve safety on the

entire road network by:

e Using data to identify
problems

e prioritize
countermeasures

e communicate with safety
partners

Transportation Safety Plan:
What is the primary safety issue on your roads?

Problem Solving Approach

¢ Data should lead to decisions on
programs and projects

* NOT: Decisions made then
supported with data

Strategic Transportation Safety Plan
Toolkit for Tribal Governments

¢ Plan Template
¢ State Contacts
¢ Draft RFP
* Webinar

¢ Other Resources




5. Prioritize
and
Incorporate
3.
4. Identify Determine
Strategies Emphasis
Areas

10/23/2017

Roadway Departure

Night /

Low Light Crashes

Law/Policy Improvement

Speed Management

Restraint Usage

Impaired Driving

Special
(17% of

Users: Pedestrians and Bicycles
fatal crashes compared to 9% statewide)

Intersection related crashes

(young

' ' Vulnerable road users

drivers, pedestrians, and bicycles)

Further Data Analysis

EMPHASIS AREA

STRATEGIC LINKAGE

EMPHASIS AREA STRATEGIC LINKAGE

57% of fatal and serious injury crashes involved a
single vehicle leaving the roadway. Roadway
departure was a factor in 52 fatal crashes in five
years of data.

Roadway Departure

Roadway Departure

57% of fatal crashes involved a single
vehicle leaving the roadway. Roadway
departure was a factor in 52 crashes in
five years of data. 45% of roadway
departure crashes occurred in curves on
two lane rural roads.

Strat

egies

Where?
70% of these
crashes Who?
occurred on two 60% of the road
departure crash
drivers are
under age 21

What else?
30% of drivers
were impaired in

lane rural roads.

road departure
crashes

Education Enforcement

EMS Engineering

Ensure driver See emphasis
training covers areas for alcohol
“over-correcting” and seatbelt use,
these behavioral
factors influence
roadway departure.

Acquire repelling « Improved curve
gear and training for signage

faster rescue for
roadway departure |+ Policy to include
crashes in canyon. safety edge
when paving

.

Systemic Study

Exercise 2

Contributing Factors Analysis

What data is available to you?




Clear

Exercise

* Tally these contributing factors.
* Do you see any topics the tribe should
consider including in their safety plan?
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Road Safety Audits

Part 1

| |

10/23/2017

EXERCISE 2b

e Using sample crash data.

e Develop pivot tables in Microsoft Excel.

 ldentify 2 topics the Tribe should consider in their safety
plan.

Road Safety Audit
A formal and independent
safety performance review
of a road project by an
independent,
multidisciplinary,

experienced team of safety
professionals, addressing

the safety of all road users.

/ |

Transportation Safety Plan

A data-driven plan developed by a

Road Safety Audit
A formal and independent safety

Nominal vs. Substantive Safety

Nominal Safety Substantive Safety

Substantive safety is doing what works

Nominal safety is meeting the standards for the site.

performance review of a
road project by an_independent

safety professionals, addressing the
safety of all road users.

multidisciplinary, experienced team of

multi-disciplinary team to improve
safety on the entire road network by

prioritizing the activities implemented
by a government and communicating
these priorities with safety partners.
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Identify Project

* Hot spot analysis

* Systemic Analysis

¢ Local knowledge/concern

e Project design process

. RSA Team

Design Team / Project Owner

RSA Process

RSA Team

RSA Crash Data
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Supplemental Crash Data




Intersection Crash Diagram

bersectien of Slater Road & Haton'Way, Lemim Hation, 2018 201 5 Crash Data
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EXERCISE

Intersection Crash Diagram

Slater Road & Haxton

Exercise
Intersection Crash Diagram

Instructions
Create an intersection crash
diagram by plotting the provided
crash diagram.
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SOLUTION

Crash Experience
¢ At least 12 high severity

Haxton Way angle crashes WB to SB

& Slater Crashes and near-collisions
Road with NB right turns

¢ Ten years crash data:
¢ 13+ Serious Crashes
¢ 16+ PDO Crashes
¢ 3 deaths

57

Issues

¢ Permissive left turns, WB to SB

¢ Sun glare could impair visibility of EB or WB
signal or oncoming vehicles

¢ Fog is frequent

Issues
 EB to SB right turning vehicle may obscure other
EB vehicles

Looking EB

10



LOW Cost /SHORT Term

Countermeasures

¢ Add protected left turn phase
for WB to SB

¢ Add protected NB right turn
arrow (same time as WB left
turn phase)

Long Term Recommendation
* Roundabouts reduce:
¢ crash severity
¢ frequency
* maintenance costs
¢ Potential gateway to Reservation
¢ Eliminates last signal in county

Risk Assessment Scale

SEVERITY

RISK CATEGORY

Severe

Frequent

Crash Occasional

Frequency | Infrequent

Rare A

Risk Levels

A Minimal Significant
Low High
Moderate Extreme

10/23/2017

Low Cost / Short Term

Countermeasures

¢ Continue 45mph zone EB until
east of Haxton

¢ Qver-sized, retroreflective
back plates

e Upgrade to 12-inch signal
heads

e Upgrade to LED signal heads

62

Road Safety Audits

Part 2

Network Screening

11



Site-Specific Network Screening Basics

10/23/2017

Network Screening for “Hot Spots”

Hot Spot Location * Reactive

Py Focus Treatment on
Identified Locations

* Uses Safety
Countermeasures for
Identified Crash Types

¢ Analysis of Crash
Locations

2 Fatal Crashes in 1 mile over 5 years

Site-Specific Network
Screening
e Which intersection is “more safe”?

A B
Crash history (5 years)
Total Entering Volume (vehicles/day) 10,000 2,500
Fatal / Serious Injury (K/A), Weight:80 0 3
Minor/Possible Injury (B/C), Weight: 10 16 13
Property Damage Only (PDO), Weight: 1 35 18

Site-Specific Network
Screening
e Which intersection is “more safe”?

A B
e swer L rwcckons mcins s
Crash Frequency (crashes/year) 10.2
Total Entering Volume (vehicles/day) 10,000 2,500
Crash Rate (crashes/million-vehicles) 28 7.5 A
Crash Rate (crashes/daily traffic) 0.00102 0.00272

Site-Specific Network Screening

¢ Which intersection is “more safe”?

EPDO = (80 « KA) + (10 + BC) + (1 * PDO)
A B

Total crashes (5 years of data)

Fatal / Serious Injury (K/A) 80 0 3
Minor/Possible Injury (B/C) 10 16 13
Property Damage Only (PDO) 1 35 18
EPDO

Site-Specific Network
Screening
e Which intersection is “more safe”?

A B
sy esions cins e
Crash Frequency (crashes/year) 10.2 B
Crash Rate (crashes/million-vehicles) 238 7.5 A
EPDO 195 388 A
Severity Index 3.8 114 A

12
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Site-Specific Network Screening:

Predicted Crashes

e Safety Performance Functions
— A mathematical model used to predict mean

crash frequency based on exposure for a

given facility type.
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Road Safety Audits

¥,
-
AN
M.1king.j| Youwr Roads Safer

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

Road Safety Audit
A formal and independent
safety performance review
of a road project by an
independent,
multidisciplinary,

experienced team of safety

professionals, addressing

the safety of all road users.

@® rsnream RSA Process

Design Team / Project Owner

Supplemental Crash Data

13
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SOLUTION T s

LOW Cost /SHORT Term Low Cost / Short Term

Countermeasures Countermeasures

¢ Add protected left turn phase ¢ Continue 45mph zone EB until
for WB to SB east of Haxton

¢ Add protected NB right turn ¢ Over-sized, retroreflective
arrow (same time as WB left back plates

turn phase)
e Upgrade to 12-inch signal
heads

e Upgrade to LED signal heads

88 89

Long Term Recommendation
* Roundabouts reduce:
e crash severity
¢ frequency
* maintenance costs
¢ Potential gateway to Reservation

* Eliminates last signal in county Examp|e: Geospatia| Analysis

Pamela Jurney, GISP
Project Development Director
Cross Timbers Consulting, LLC
http://www.crosstimbersconsulting.com
405-255-6999
pamela.jurney@crosstimbersconsulting.com

|

14



Geospatial
Analysis

10/23/2017

Source: Pam Jurney, Cross Timbers Consulting

Geospatial Analysis (MCN)

Milepoin TypeofColision [ Severiy hte_ Latitude  Longitude
% 0 asisHe a 3 o o 0 1RoUOVER 5 }i/12/2009000 360836711 -96.1193891
% 0 aasasr i 0 0o 1 1 1RGHTANGLE 5 }1/21/2000000 360606118 -96.119042:
4 o sz 5 3 o 1 0 1ANGLEOTHER 5 p/19/2000000 36017512 -96.1723
3 0 esses 4 0 o o 2 1SDESWIPEOPP 5 | 6/2/2000000 361161675 -96.4083731
1% 22 s 3 o 1 0 1RouOVER 5 /13/2000000 35.7988554 -96.476546:
4 0 swmsues 4 0 o o o 1RouOvER 5 | 7/6/2000000 35 5007865 -96 36555
B 0 3ssHBm 4 0 o o o 1rouover 5 | 8/8/2000000 35988397 -96.560031¢
1% an s 0 o o 1 3HEADON 5 [1/23/2009000 359475053 -96.4766¢
1B 2 s o o o 1 2r0u0vER 5 B/20/2000000 358278761 -96.506821
5 6 s o o o o 1romeE 5 [B/20/2009000 360755253 -96.113607¢
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% 0 2349 8 75 o 1 2 1ANGLETURNING 5 | ys/2013000 360318972 96110215
% 0 395 s o o o 2 1HEADON 5 $/17/2012000 35988409 -96.058613:
2 n 3 s 0 01 0 1ANGLETURNING 5 p/16/2000000 35857229 96 364098
s 1 s s o o o 1 1R0UOVER 5 1472000000 360964776 -96.142165:
1w 2 s 3 o o o 1rouover 5 | 9/7/2000000 357802975 -96.430414
4w s s 0 o o 1 1FOFeNCE 5 | 9/2/2010000 360306183 -96 15023:
2 0 oisws a 0 o o o 1RouOvER 5 11/28/20100:00 357692029 -96.6179271
] 6 s 3 o 1 3 2RIGHTANGLE 5 40/24/2010000 360757236 -96.172768¢

Source: Pam Jurney, Cross Timbers Consulting

Geospatial Analysis
(MCN)

Geospatial Analysis — Spatial Statistics

The field of study concerning statistical methods that use space and spatial
relationships (such as distance, area, volume, length, height, orientation, centrality
and/or other spatial characteristics of data) directly in their mathematical
computations.

Spatial statistics are used for a variety of different types of analyses, including
pattern analysis, shape analysis, surface modeling and surface prediction, spatial
regression, statistical comparisons of spatial datasets, statistical modeling and
prediction of spatial interaction, and more. The many types of spatial statistics
include descriptive, inferential, exploratory, geostatistical, and econometric statistics.

Must use GDB for activities

The Spatial Statistics Toolbox

Spatial Statistics in Action

* Spatial Autocorrelation

« Definition: “Everything is related to everything else, but nearby things are
more related than distant things.” - Waldo Tobler
Definition: Systematic pattern in the spatial distribution of a variable
Evaluate the spatial association of a variable within a specified distance of a
single point

e Applications:
— Hot Spots
— Clusters & Outliers
+ Collision severity (must be a number datatype)
* Mapping Clusters
— HH—HL - LH - LL — Not Significant

15



[Source: Pam Jurney, Cross Timbers Consutting

Geospatial Analysis
(MCN)

Each Crash Ranked (z-scores):
HH = High frequency & severity

= Apparent outlier, high
severity mixed with several low
severity

= Low frequency amid high
severity
LL = Cluster of PDO crashes

10/23/2017

[Source: Pam Jurney, Cross 1imbers Consutting

MCN Safety Plan:
Locations for further study

Critical Locations (z-scores)

¢ 1:US Hwy 75 & Will Sampson Road

County Road E960 at County Road N362

SH 48 between and at intersections of SH 33 and SH 51
SH 33 approaching I-44 from the west

US 75 (Business) in Henryetta

US 75 between Henryetta and Okmulgee

US 64 / SH 72 / US 62, south of Haskell

US 69 between Eufaula and Checotah

US 75 and US Alt 75, west of Winchester and Liberty

.
Lo NDUREWN

[Source: Pam Jurney, Cross Timbers ConsuTting

Geospatial Analysis

Each Crash Ranked:
HH = High frequency in high severity

= Apparent outlier, high severity
mixed with several low severity

= Low frequency amid high severity
LL = Cluster of PDO crashes

Concentrated groups of HH identified
for further study.

CRASH DATA ANALYSIS
Systemic Safety Analysis

Site Specific Network Screening

Hot Spot Location * Reactive

9%
e Focus Treatment only

on Identified Locations

* Analysis required for
each identified site

2 Fatal Crashes in 1 mile over 5 years

Systematic Approach

* Preventative - Systemic Method

Improvement not focused

on high crash locations @

¢ Prioritize treatment by
risk

countermeasures G R

* Can be more difficult to T
acquire funding 3

e Uses proven, low cost N

16
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Systemic Safety Improvements Spot the Differences

Improvements that are widely implemented based

on roadway features that are deemed high-risk

because of correlation

with severe crashes.

Examples?

Spot the Similarities Identify Focus Crash Type
Site visit serious/fatal trete foadvayDeparturs
crash locations and look ttedd Night /Low Light Crashes
for similarities. I | O
These are “risk factors”. SRR [ —
tred
[ ] Impaired Driving
i Spetial Users: Pedestrians and Bieyeles
[17% of fatal h to 9%
’ Intersection related crashes
’ ' ' Vulnerahl.eruadu:en_

EMPHASIS AREA

STRATEGIC LINKAGE

Roadway Departure

57% of fatal crashes involved a single
vehicle leaving the roadway. Roadway
departure was a factor in 52 crashes in
five years of data. 45% of roadway
departure crashes occurred in curves on
two lane rural roads.

Strat

egies

Education Enforcement

EMS Engineering

Ensure driver
training covers
“over-correcting”

See emphasis
areas for alcohol
and seatbelt use,
these behavioral
factors influence
roadway departure.

Acquire repelling « Improved curve
gear and training for signage

faster rescue for
roadway departure
crashes in canyon.

« Policy to include
safety edge
when paving

Systemic Study
114

Identify Risk Factors

17



Segment Traffic Volume as Potential Risk Factor

116

Risk Fa Ctors —-— Visual Trap

Systemic Safety Planning Process

safety.fhwa.dot.gov/systemic/

10/23/2017

RiSk Factors - Curve Radius

Risk Factors -_ Intersection in Curve

G
N

Identify Candidate Locations

¢ Locate all sites with at
least one risk factor

18



Screen Candidate Locations

10/23/2017

Systemic Safety Planning Process

safety.fhwa.dot.gov/systemic/

Select Countermeasures

Larger Signs

Systemic Safety Planning Process

safety.fhwa.dot.gov/systemic/

Prioritize Implementation

Prioritization
CurveB 2 N 4+ O
curveE 7 O
Curve C & ==

Curve D @
Curve A =

19



Example Prioritization
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Complete census of 504 curves
32 High Priority Curves (6%)

REVIEW

Adam Larsen

Safety Engineer

Tribal Transportation Program
Federal Highway Administration

iii-ili-77i 1

How can funding be obtained for
safety plan development?

e Check TribalSafety.org and FHWA’s TTP website
for the latest funding opportunities

10/23/2017

Systemic Approach to Safety:

Using Risk to Drive Action
http://safety.fhwa.dot.gov/systemic

What is the minimum analysis that
should be done for a safety plan?

e Data Assessment

e Contributing Factors Analysis

Name methods that can be used to find
locations for further investigation

* Network Screening Analysis / Hot Spot Analysis
 Safety Performance Functions

e Simple crash frequency

* Crash rates

e Equivalent Property Damage

20



What could be done when
“hot spots” are found?

* Site-specific study

* Road Safety Audits

10/23/2017

What could be done when
“hot spots” are NOT found?

 Systemic safety approach

e Use risk factors at severe crash locations to drive
improvements on like facilities

Questions?

e TTP Safety Fund
 Safety Data Sources
e Safety Data Analyses
— Contributing Factors Analysis & Safety Plans
— Network Screening (or hot spot analysis)
— Site Specific Crash Mapping (Road Safety Audit)
— Systemic Safety Approach

Additional Resources

* NCHRP 500 Safety Data and Analysis for Developing Emphasis
Area Plans (Vol. 21)

* Improving Safety on Rural Local and Tribal Roads

— Safety Toolkit
— Site Safety Analysis — User Guide #1
— Network Safety Analysis — User Guide #2

» Safety Plans Toolkit for Tribes

https://flh.fhwa.dot.gov/programs/ttp/safety/stsp-toolkit.htm

* TribalSafety.org

Adam Larsen

Safety Engineer & Tribal Coordinator
Tribal Transportation Program
Federal Highway Administration
Adam.Larsen@dot.gov

office: 360-619-7751
fax: 260.610.7346

Activity: Map Making

Pamela Jurney, GISP
Project Development Director
Cross Timbers Consulting, LLC
http://www.crosstimbersconsulting.com
405-255-6999
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