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Agenda

* |Introductions

* Foundations
o Asking the Right Question

o Making Data Suitable & Actionable
o Principles of Data Analysis
o Meaningful Insights & Data Visualizations
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Foundation #1: Asking the
Right Question



What is the one safety
risk you hope to
proactively identify with

your data?
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Where do you see data?

Y

/

4

v Event & Hazard
Records

v’ Corrective Action
Plans

v Near Misses
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v’ Inspection
Records &
Schedules

v’ Capital Project
Schedules

v Records of
defects and
Failures

v Workorder
Requests

v Out of Service
Logs

v’ Maintenance
Schedule
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What does data look like?

DATA: A value or set of values representing a specific concept or concepts.
(Source: resources.data.gov)

Common Data Types Structured vs Unstructured
Structured Data: Organized in a
0 Numeric Dates and Times specific format, making data
 Counts * Event easy to search and analyze
* Measurements timestamps (e.g., spreadsheets).
* ID Numbers * Schedules

Unstructured Data: Lacks a

=| Text @ Boolean specific format, making it difficult
« Names * Yes/No to search and analyze (e.g., text
 Categories * True/False documents, video).
e Descriptions flags
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Within risk-based
programs, we often
need to answer:

 What is happening?

e What is the risk and where do
we see (t?

e What should we focus on next?
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N

Can you think of
data you might
have that
answers these

| questions? ,'
\_/\_/\/,?



Foundation #2: Making Data
Suitable and Actionable



What takes data from basic to actionable?

Trustworthy

Verified and complete—not based
on guesswork.

Structured

Usable and clean—organized in a
way that allows for analysis and
action (not stuck in hard-to-use

formats).

Note: This list is not exclusive
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i i /
Scenario: Office Potluck /©
Imagine you are hosting an office -t
party before a long holiday
weekend. Everyone will try and
bring a separate dish, and you are
in charge of coordinating all the
logistics and making the event run
smooth.

What type of Information do
we need to run this process?
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Application to Safety,
Program, Maintenance, and
Inspection Data



Examples of Actionable Data

Structured

* Do you record elements of
work orders, inspection results,
and corrective action plans into
tables, or are they just textual
narratives?

U.S. Department of Transportation
~ Federal Transit Administration

Trustworthy

Who verifies the data within
safety and event logs, and how
frequent are they verified?

Is your analysis well
documented and
reproduceable?

Note: This list is not exclusive



When Data Isn’t Ready, We Risk...

MISSED INDICATORS - Key trends or warning signs go unnoticed.

DELAYED ACTION - Decisions are stalled or based on
outdated info.

MISDIRECTED RESOURCES - Time and resources could go to the [ 222+
wrong things. mm

LEADERSHIP BLIND SPOTS - It’s hard to act with
confidence.
FRUSTRATION AND REWORK - Teams repeat efforts or make
wrong assumptions.

U.S. Department of Transportation
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Foundation #3: Principles &
Steps of Analysis



Thinking Risk-Based Inspection Programs

1. Is our data analysis prioritizing meaningful risk (severity
and context) over simple volume (counts and totals)?

2. Does our analysis capture the full context or just a
shapshot in time?

3. Is our methodology rigorous, reproducible and
defensible?

U.S. Department of Transportation
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What are the steps to an analysis?

: l + e —
@ - 2. Analysis Planning & Execution g \/

1. Defn" the Question = /e 3. lterate 4, Act on the
I II'Ig Qu — E % 51‘ I'_.I Q g g results

Data Data Data Data Validating
Collection, Validation  Analysis  Visualiza- the Results
Preparation tions
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Analysis is not just an

average. Analysis ...
* Explains how factors influence each
other or nuances in the data.

* Provides context on historical
trends.

* Gathers evidence from multiple
points of views.

U.S. Department of Transportation
v Federal Transit Administration
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Hmm... This
seems like
more than just
the "Average.”



Documentation & Reproducibility

 Enable access to source data, where feasible and appropriate.
* Create a How-To Guide to navigate any sort of interface or spreadsheet.
* Write a methodology so people understand how a result was obtained.

o When describing your results, explain the data sources and any processing
steps.

o Explain everything as if someone has no background in topic.
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Foundation #4: Meaningful
Insights and Visualizations



Why is Data Visualization Important?

A good data visualization can help to translate complex data and analyses into

actionable outputs that can be understood by everyone.

L]

Simplify Findings

Synthesize data into
an easily
interpretable
product.

Communicate to
audiences of various
levels of
understanding on
the topic.

U.S. Department of Transportation

U Federal Transit Administration

Q

Tell a Story

Efficiently identify
patterns, trends, and
relationships.

Guide the audience
toward the most
important big picture
takeaways.

=
ag!

Empower Decisions

* Empower leaders to:

o Communicate
insights
effectively in
real-time.

o Make clear and
confident
decisions.



What Makes an Effective Data Visualization?

Effective data visualizations require careful consideration and construction:

1. Know Your Audience
. Who is the intended audience?
. What kind of decision / conclusion do you want the audience to be able to make?

2. Tell a Clear Story
. Be sure there is enough context for the audience to be able to see the story you are trying to tell
. Present metrics in comparison with targets, thresholds, and/or previous reference data

3. Prepare your Data
. Quality, well-structured data is the foundation of any visualization.
o Validate data accuracy and reliability - inaccurate data leads to an inaccurate result
o Ensure data is structured to support analysis - do any transformations need to take place
first?

4. Choose the Most Appropriate Type of Visualization for your Data and Intended Message
« What insight are you trying to convey?
o Showing a trend — line chart; comparing categories — bar chart; correlation — scatter plot
 Avoid pie charts when there are lots of groups.
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Example “Bad” Visualization

 Examine the visualization
on the right: what issues Open Work Orders

do you see?

o Is the purpose and -
message clear?

o Can the audience easily
identify the intended
patterns and trends? 1

o Is there anything
misleading about the
way the data is
presented? 0

Count

10 A

Riverton Harbor View Oak Ridge Westwood Fine Valley
Category

U.S. Department of Transportation \
~ Federal Transit Administration ~z




Example “Bad” Visualization (cont.)

* Examine the visualization on the
right: what issues do you see?

o Is the purpose and message
clear? What is value? Who
needs to make a
decision based on this?

o Can the audience easily
identify the intended patterns
and trends? The bars are
unordered.

o Is there anything misleading
about the way the data is
presented? Lack of clarity can
also lead to misinformation.

U.S. Department of Transportation
~ Federal Transit Administration

Open Work Orders

Riverton Harbor View Oak Ridge Westwood Pine Valley
Category
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Fixing a “Bad” Visualization
 Take another look at the
ineffective Labor Hour graph

we analyzed earlier - what Open Work Orders
could we do to improve it? 31
o Clarify the labeling. "
o Order based on Number
of Open Work Orders. £ %]
° 151
3
E
2 10_
5_
o Westwood Riverton Oak Ridge Pine Valley Harbor View
Station Location
: N
) :.esc.i:r:I Trfcmsitt A::ITmini:tr:tiLn ‘;'\\.3., 22 \328

e



Fixing a “Bad” Visualization (cont.)

 Take another look at the
ineffective Labor Hour graph
we analyzed earlier - What
could we do to improve it?
o Clarify the labeling.
o Order based on Number
of Open Work Orders.
o Continue to adjust
orientation.

U.S. Department of Transportation
~ Federal Transit Administration

Number of Open Work Orders

o
I

Open Work Orders

&

S

—
o
!

(o]
1

Harbor View Pine Valley Oak Ridge Riverton Westwood
Station Location




Fixing a “Bad” Visualization (cont.)

 Take another look at the ineffective
Labor Hour graph we analyzed earlier
- What could we do to improve it?

o Clarify the labeling.

o Order based on Number of Open
Work Orders.

o Continue to adjust orientation.

o Create distinction and add a
message. Add more context to
the x-axis.

o Does this answer the question?
What other information (or data)
do we need?

U.S. Department of Transportation
‘ Federal Transit Administration

MNumber of Open Work Orders

Open Work Orders

Harbor View Pine Valley Oak Ridge Riverton Westwood
Station Location
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Safety Oversight of the

Washington Metropolitan Area
Transit Authority
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WMATA OVERVIEW

| | 78 active railcars

9 rail yards

~12,000 employees

98 stations

>146.8 million rail trips (2025)

Metrobus (no oversight by WMSC)

MetroAccess (no oversight by WMSC)
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WMSC CHALLENGES

Initially...

* Data expertise

 Data sources and
limitations

e Data value

Maturing...
* Shared taxonomy
* Continuous process

* One size does not fit
all




IN THE BEGINNING

Start. Use existing data
access (internal and
external)

Test. Proof of concepts
— not ready for primetime

Build. Success depends
on feedback from key
users and aggregators
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o WMSC Safety Events Dashboard

Key Safety Event Metrics wssoas | Lo
A e, ; =T : S 1071

* Current WMSC Safety : :
Event Dashboard (key 5 K e
metrics) . P

-’(”' Evacuation

* First dashboards are now
steady state

* Each SSO will have unique
data sources and
visualization preferences
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Data Visualization Tools

V9 . . .
WMSC Safety Events Dashboard  Spo\ing all safety event locations !Data visualization tools
like Power Bl make data
accessible in a way Excel
or simple tables cannot

Safety Events YTD

Safety Events by StationiHover on Bubble)

Station Overrun

Safety Events by Station(Hover on Bubble)
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Collison-Vehicles |12
Fire/Smoke-roadw... 14

Train exceeds reg... 1o M

s o the map display
Fire/Smoke-Vehicle |7

Evacuation-Vehicle b6

Arcing Insulator s
Cusiomer TrainE... pa




Explore Features to Optimize

Decomposition Tree
(“Decomp Tree”)

Power Bl has a variety of visualization tools

Explore features to determine best visual

Safety events over ti@*
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Date Train Series ATO In Operation Track Number

Station Overrun Analysis s e <] [ vir .
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Department of Safety 12/16/2025 B8

Count by Month/Year

Ce—_ g -

Overrun Count
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2K

Average of Speed at Entrance (MPH)
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WMSC Overrun Dashboard

Incident Dates/Time: Line color Line Group
Last ~ 120 Days Al Al
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WMSC Inspections Dashboard

Inspection Status
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Inspection Status Avg Days b/w Inspection [] Inspections with Defects Inspections Conducted {Bubble Sizel
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WMSC Safety Ev
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WMSC Dashboard Catalogue

@ WMSC Inspections Tracker

Monitoring

* Dashboarding and maintenance

* Review dashboards monthly, semi-
annual, quarterly

@ WMSC Safety Events Dashboard
Key Safety Event Metrics

* Regular meetings ‘ ‘
* Quarterly, Monthly, Weekly I | il 1L,
* Ad hoc meetings i “
Pull on threads




Brentwood Yard Risk-Based Inspection Example

\

RTA Inspection data showed
higher-than-average number
of deficiencies at Brentwood

44 deficiencies at Brentwood

|5 average per rail yard
(includes Brentwood)

Deficiencies per inspection at

Brentwood were 7 while

average was 3 (includes
Brentwood)
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Starting Out

than nothing)

* Take first steps (starting out is better LE s s o N S LEARNED
L

* Develop or acquire skills

* Sources of Data
* Data quality (need reliable + not
static-no PDFs)
* Data value (how does it further
mission)
 Start with what is available
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Getting to Maturation

e LESSONS LEARNED

* Taxonomy (define and tag data in
consistent way)

* Location Data (GIS or addresses)
* Importance of maintenance data
* Cognizant of changes to data

management (can cause chaos
with analysis)
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Maturation ... but not finished

: ;)a:;ng'ca;gnrjvzizvisualization tools L E S s o NS L EAR N E D

e Update files on a regular
schedule

* Trend analysis
e Apple-to-apples
* Qutliers require further research

* Put data to use (review data on a
regular, achievable schedule)
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Contact Information

Risk-Based Inspection Program
FTA-RBlI@dot.gov




Roundtable Discussion Groups

1

2

3

TDOT
LADOTD
GDOT
WVDOT
FDOT

6

WSDOT
WisDOT
ArDOT
ODOT (OH)
NCDOT

-

CoPUC (CO)
VDRPT
PREMB
HDOT

4

MDOT (M)
MoDOT
MnDPS
PennDOT

9

5

TXDOT
MDOT (MD)
ODOT (OR)

10

ODOT (OK)
NJDOT
UDOT

WMSC
ADOT (AZ)
CPUC (CA)

WMSC
MDPU

WMSC
IDOT

WMSC
NY PTSB

U.S. Department of Transportation
Federal Transit Administration



“\‘t‘! l'n."‘"'""h"w-"‘_ ‘\"--\‘-*-L.,m-

’i &ﬁh}\\\‘:\mﬂ“

SREENES

U.S. Department of Transportation
./ Federal Transit Administration
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Risk-Based Inspection: Implementation
Roundtable

Cyrell R. McLemore, PMP®, TSSP
Senior Inspection Specialist, Office of Safety Oversight and Compliance

Federal Transit Administration

U.S. Department of Transportation
V Federal Transit Administration



Small Group Discussion

Topic 1: Data Analysis & Visualization

Topic 2: Prioritization & Implementation Takeaways

* Discussion questions are listed on the provided handouts
* All groups have the same discussion questions

 Each group will report out during the large group discussion

U.S. Department of Transportation
v Federal Transit Administration




Large Group Discussion

Challenges Successes

U.S. Department of Transportation
v Federal Transit Administration

Takeaways



Contact Information

Risk-Based Inspection Program
FTA-RBlI@dot.gov
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