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OVERVIEW AND CONTEXT
Throughout this PowerPoint, we will discuss several sections as it pertains to the 
topic of ADOT’s approach on RBI Data Analysis with the help of AI. Within these, it 
will be broken down into subsections covering the following: 

 Rail Transit Systems Overseen by ADOT

 SSO vs RTA on Data Review

 Current DATA Collected by ADOT From the RTAs

 Data Broken down by Pages

 AI Models that have been used during this process

 How we use it to assist us

 What we end up with afterwards

 Key Takeaways ADOT Learned



Rail Transit Systems Overseen by ADOT
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Sun Link
Streetcar

Est. 2014
Tucson, 

AZ



Rail Transit Systems Overseen by ADOT (Cont.)
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Valley Metro Light Rail

• Est. 2008
• Phoenix, Mesa and Tempe, AZ
• Two-line system (A&B)
• 51 Stations
• 48 Kinkisharyo Vehicles
• 25 Siemens Vehicles 

Valley Metro Streetcar

• Est. 2022
• Tempe, AZ
• 3 miles
• 14 Stations
• 1/3 Off-Wire
• Services Arizona State University
• 2 Light Rail Connection Points



SSO vs RTA on Data Review 

SSO Data Review

● Monthly
● Quarter
● Annually
● Bi-Annually
● As Needed

ADOT reviews data from an 
outside looking in and in bulk.
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RTA Data Review

● Daily (Most often)
● Monthly (Depends on department)
● As Needed or Requested

Our RTAs do not use the same risk-based 
approach as ADOT. They have a transit agency 
to run so there is a big focus on what is 
happening in the now.



Current Data Collected From Sun Link
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Current Data Collected From Valley Metro
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Maintenance Data Samples by the Pages
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Maintenance Data by the Pages (Cont.)
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Sample of 
what each 
page looks 
like from VMR 
in these 
reports.

Shown here 
as a sample 
are OCS 
Inspections.



Operations Data by the Pages
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These logs range 
between 950 to 
1,400 pages every 
month from each 
RTA.

Shown here is data 
from VMR. SLS 
data is of very 
similar format.



AI Models Used During This Process
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How we use it to assist us (Prompts)
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This is only one prompt (all three pieces together make one) used for one RTA on daily 
activity logs. 

This prompt can vary depending on what data set is being sorted and which RTA it is from.

How we use it to assist us (Prompts) Cont.



What we end up with afterwards
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Key Takeaways

● Always double check AI’s work or sources (it can and will 
make mistakes)

● It is a tool, not an employee, and can make mistakes

● AI is not our Subject Matter Expert

● Do not let it decide what is and what is not an issue

19



● It takes time to mold; it does not do what you want right out of the gate

● Analysis is only as good as your prompts - ask for little, get little back

● Expect time (weeks to months) to get your prompts perfected

● It is best to keep the data you feed it separate (Maintenance, Inspections, 
Operations, Logs, etc.)

● Keep your data organized and consistent!

20

Key Takeaways, cont.



Contact Information
Brian Brinkley

Arizona Department of Transportation 
State Safety & Security Oversight 

1611 W. Jackson, MD310B
Phoenix, AZ 85007

(602) 712-8798
BBrinkley3@azdot.gov
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MINNESOTA RBI ANALYSIS & PRIORITIZATION
Jon Wolfgram P.E. – Director



AGENDA

• Minnesota Infrastructure
• Process Overview
• Review of Data Analysis
• Prioritization of Inspections
• Documentation
• Questions



INFRASTRUCTURE
• (1) RTA System In Minnesota
• 2004 and 2014 vintage
• 23 total miles (14.5-mile expansion project)
• 91 LRVs (27 more for expansion project)
• 37 Stations (16 more for expansion project)



MN PROCESS

• Inspection Process
 Announced or unannounced
 Communication throughout the process
 Data-driven

• Data Sharing
 Real-time via Teams Dashboards (safety & maintenance data)
 Monthly

• Documentation
 Data / analysis
 Inspection casework



ANALYSIS - DATA

• Safety Data 
 NTD Data (collisions, derailments, etc.)
 Special Situation Reports (signal overruns, workzone overruns, etc.)

• Maintenance Data
• Inspection Data
• Factors assigned for:
 Consequence
 Likelihood 
 Awareness of Event

• Data Organized by Location



ANALYSIS - DATA – TEAMS CHANNEL
Maintenance Data available 
in real-time via RTA hosted 
Teams Channel:

 LRVs
 Track
 Traction Power
 Signals
 Comms



ANALYSIS - DATA – TEAMS CHANNEL
Overrun Data (Safety Data) 
also available

 Location
 LRV
Operator



ANALYSIS & PRIORITIZATION

• Analysis is further refined to scope out the RBI:
• Utilize Maintenance & Additional Safety Data From Dashboards
 Location
 Equipment
 Operator

• Data is compiled and documented with an inspection planning spreadsheet.



ANALYSIS – MNOSSO ANALYSIS

Fatality 
Consequence 

Factor

Fatality 
Consequence 

Score

Injury 
Consequence 

Factor

Injury 
Consequence 

Score

Property 
Damage Factor

Property 
Damage 

Consequence 
Score

Cumulative 
Consequence 

Score

Likelihood 
Count Analysis Date Duration Since 

Event Year Time Elapsed 
Score Risk Score Prioritization 

Points

0 0 100 100 0 0 100 1 12/5/2025 3.433333333 2025 10 1000 17
0 0 0 0 0 0 0 1 12/5/2025 3.3 2025 10 0 25

NTD Safety Data is imported into a 
spreadsheet to conduct risk calculations:

 Consequence Score
 Likelihood Scores

A similar analysis is used for Red Signal or 
Work Zone Overrun Data



ANALYSIS – MNOSSO ANALYSIS
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20 Potential risk already identified/known, no new information presented 43 43 43 43 43 43 43 43 43 39 39 39 39 39 39 39 39 47 47 47 47 47 47 47 47 47
20 Potential risk already identified/known, no new information presented 51 51 51 51 51 51 51 51 51 47 47 47 47 47 47 47 47 55 55 55 55 55 55 55 55 55



ANALYSIS & PRIORITIZATION

Risk based inspection prioritization:
 Safety Data
 Inspection Data



ANALYSIS & PRIORITIZATION

Additional 
Safety Data 
& Inspection 
History 
Included in 
Analysis



ANALYSIS & PRIORITIZATION

Maintenance Data is analyzed 
and included to be 
incorporated into the 
inspection as necessary:

 Location
 Equipment
 LRV
Operator



SUMMARY

1. Safety data is used to develop risk scores (Likelihood x Consequence)
2. Inspection data incorporated to prioritize inspection focus
3. Spreadsheets are utilized to document the following:
 Data pulled for analysis (Safety & Maintenance Data)
 Prioritization calculations (Risk & Inspection Based)
 The scope of the RBI inspection to take place

4. A Database is used to store the analysis and inspection deliverables associated 
with the RBI

5. This is a work in progress and refinement will occur over time



CONTACT INFORMATION

Jon Wolfgram P.E. – Director

Email:  jonathan.wolfgram@state.mn.us

Phone: 651-201-7234

mailto:Jonathan.wolfgram@state.mn.us


Maryland DOT SSOA 
Risk-Based 

Inspection Program 
Data analysis, visualization, & prioritization 

March 28, 2026

Dale Green-Worrell, PTSCTP-TSSP
Max Smith, PTSCTP-TSSP



RTA Size & Complexity
• Maryland Transit Administration (MTA)
• Baltimore-area active systems:

• Light Rail
• 33 stations, 30 miles
• 2 yards
• 52 LRVs

• Metro Subway (heavy rail) 
• 14 stations, 15 miles
• 1 yard
• 78 new vehicles replacing existing legacy fleet

• Purple Line (under construction outside D.C.)
• Light Rail

• 21 stations, 16 miles
• 2 yards
• 28 LRVs



Data-driven Decision Cycle

• Dataset identification
• Data analysis
• Risk prioritization
• Risk-Based Inspections

On-track inspection



Dataset identification
• What does the RTA have?

• Existing systems/logs
• Opportunity for direct/automatic access

• What is relevant & feasible?
• Maintenance, safety, operations data

• Separate SSOA analysis & visualization 
reports monthly

• Analysis from the reports can be 
combined to identify and rate risks

Monthly report example



Required Resources
• Assigned analyst

• Approximately 20 hours per month

• Data analysis & visualization identify potential risks
• Formulas, pivot tables
• Visualization slide decks shared with team

• Team review
• SSOA knowledge, expertise, and RTA context
• Visualizations and analysis notes drive discussion
• Executive leadership

• Supports effective use of resources &
safety improvement

Monthly report 
visualization packages



Monthly Analysis
• Monthly datasets

• Work order trends
• OCC alerts
• Vehicle availability
• Safety performance 

evaluation system

• Helps SSOA drive 
safety improvements

• Continuous 
improvement of 
SSOA analysis



• Long-Term Analysis
• Examples: Preventive 

maintenance (PM) compliance, 
location trends

• Short-Term Analysis
• Newly identified patterns
• Temporary/Seasonal

SSOA Analysis Visualizations

Number of Violations per Light Rail Location
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October 4, 2022 – November 10, 2025



Risk Prioritization

• SSOA team discusses & refines risk 
identified in data analysis

• Risk prioritization inputs defined in 
our RBI program

• Evaluation entered in SSOA data 
management system

• Automatic risk score & next step



Risk Prioritization Form

• Form used to enter 
risk detail

• System provides 
prioritized list



RBI Prioritization Log
• SSOA data management system provides easy tracking and 

prioritization of risks pending inspection
• Identify inspection team & schedule inspection for top risk(s)
• Links among risks, inspections, and responses track risk lifecycle



Risk-Based Inspections

• The top priority identified risks 
lead to inspections

• Report, observations, and 
responses tracked in data 
management system

• Risk automatically moves off 
dashboard of potential 
pending inspections

• If data indicate similar risk in 
future, that new data-driven risk is 
added and rated

Facilities inspection



Takeaways

• Scale to size, complexity, 
and data of RTA(s)

• Identify and periodically review 
datasets

• Assigned data analyst produces 
monthly visualizations & risk 
identification

• Data analysis & team feedback 
fuels risk prioritization process

• Data management system 
supports prioritization & 
management



OKLAHOMA 
DEPARTMENT OF 
TRANSPORTATION
Risk-Based Inspect ion Data Analysis
Pract ices ,  Procedures ,  and Lessons Learned



Agenda
1. Overview of ODOT and EMBARK
2. ODOT’s approach to RBI
3. Safety Data Collected
4. Data Analysis Process
5. Inspection Prioritization 
6. Inspection Reports



Overview of ODOT
• State Safety Oversight resides 

in ODOT’s Multimodal & 
Planning Division

• Full time SSO Project Manager
• Three additional staff which 

support SSO
• Contract support provides 

slightly less than one FTE

"The mission of the 
Oklahoma Department of 

Transportation is to provide 
a safe, economical and 
effective transportation 
network for the people, 

commerce and 
communities of Oklahoma."



Overview of
EMBARK

EMBARK operates the OKC 
Streetcar, which began service in 
Dec. 2018 and features: 

• 5.1 miles of track
• 7 streetcars 
• 22 platform stops
• 1 Streetcar Maintenance Facility



ODOT’s Approach to the RBI Process
• Quarterly data requests
• Analysis of data using pre-

defined metrics
• Quarterly Inspection 

Prioritization Meetings rate 
items flagged during analysis

• RBIs are scheduled based on 
risk ratings

• Four inspections minimum 
per calendar year



Data Collection
• Events (including near misses)
• Hazards
• Risk mitigations and corrective actions

Safety Program 
Data

• Preventative and corrective maintenance records across vehicles, 
facilities, and infrastructure

• Records of failures and defects
Maintenance Data

• Inspection records across vehicles, facilities, and infrastructure
• Brake testing dataInspection Data

• Capital projects and financial records (annual) 
• Training records (especially to support other areas of oversight 

e.g., RWP)
Other Data



RTA Data Submission to SSO SharePoint



Data Collection
• Coordination with RTA 

• Up front – when developing the program
• Ongoing – on data exports (formatting, organization, 

content)

• Lessons learned 
• Continued collaboration with RTA for maintenance data
• Focus on vetting data which best serves as leading 

indicators for system safety 



Data Analysis 
• Initial data review 

• Verify data completeness
• Follow up with RTA – questions, 

requests for additional data
• Flag safety critical items requiring 

time-sensitive inspection activities

• Prepare for analysis 
• Clean datasets to ensure consistent 

formatting quarter over quarter
• Import into Excel workbook used for 

analysis 



Data Analysis 
• This slide – screen shot of excel – show consolidation 

of historical data to support trend analysis – tabs with 
metrics vs tabs with raw historical data

More detailed insight into ODOT's process for analyzing 
data and identifying safety risks
• Use of contractor support
• Frequency, level of effort, and tools used for analysis
• Include images of sample data analysis

Data Cleaning and Consolidation



Data Analysis 
Metrics
• Developed in coordination 

with the RTA
• Based on those in FTA’s 

RBI toolkit
• Listed in the SSO 

Procedures Manual



Data Analysis using Metrics



Geospatial Data Analysis

2025 Q1 Near 
Misses

Left: Weekdays
Right: Weekends



Prioritization
• Quarterly inspection prioritization 

meeting scheduled following data 
analysis

• Items flagged during analysis 
presented to SSO staff and 
contractor leadership 

• Typically, 5-15 items using safety 
program, maintenance, inspection, 
and other metrics



Prioritization
• Each item is rated 

using Safety Risk 
Tolerability Index

• Risk rating 
determines SSOA 
RBI Actions: 

• Type of inspection
• Inspection 

scheduling



Example 
Prioritization

• Metric: % of streetcar PMIs 
deferred or not performed

• Rating: 3D – critical 
severity, remote 
probability – medium risk

• Inspection Action: 
Announced inspection of 
PMI scheduling and 
tracking procedures and 
practices the following 
week



Reports
Inspection reports 
include:
• The data analysis 

and prioritization 
timeline

• Details from the 
inspection 
prioritization 
meeting showing 
which items were 
and weren’t 
prioritized for 
inspection



Conclusion
• Stephanie Davis – ODOT  

stephanie.davis@odot.ok.gov 

• Ed Elam – DCCM 
eelam@dccm.com 

mailto:stephanie.davis@odot.ok.gov
mailto:eelam@dccm.com


Contact Information

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



68

Session 14



69

Risk-Based Inspection: Case Study
Cyrell R. McLemore, PMP®, TSSP
Senior Inspection Specialist, Office of Safety Oversight and Compliance 
Federal Transit Administration 
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RBI Case Study: WSDOT and Sound Transit

Washington State
Department of 
Transportation 

(WSDOT)

Ryan Sigurdson

Jennifer Mars



WASHINGTON 
STATE SSO 
RBI PROCESS



WSDOT OVERVIEW
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Seattle Streetcar 
and Seattle 
Monorail

Graham 
Harrison

Andrew 
Royer

Sound Transit 
Link Light Rail 

and Tacoma Link

Jennifer Mars

Ryan 
Sigurdson

Ryan Syferd

SSO Manager

Molly Hughes



RTA OVERVIEW

73

Seattle Streetcar
• Track Miles: 3.8 miles.
• Stops: 17
• Vehicles: 10

Seattle Center Monorail
• Track Miles: 0.9 miles
• Stations: 2
• Vehicles: 2

Sound Transit Link Light Rail
• Track Miles: 43 miles. (3/28: +14 miles)
• Stations: 36 (3/28: +10 stations)
• Vehicles: 218

Sound Transit Tacoma Link
• Track Miles: 4 miles.
• Stations: 12
• Vehicles: 8



WSDOT RBI 
PROCESS

74



AREAS OF IMPORTANCE

RTA/SSO 
Coordination

Data 
Collection Prioritization

Data 
Driven 

Responses

Meaningful 
Solutions

Practical 
Conclusions 

Effective 
Monitoring

Summary



RTA/SSO 
COLLABORATION



HOW DID WE 
GET HERE?

WSDOT/ Sound Transit 
RBI Workshop Agenda 



HOW DID WE 
GET HERE?

RTA RBI SOP



HOW DID WE 
GET HERE?

WSDOT/Sound Transit 
Mock Inspection Process 
Checklist and Notes



WHAT ARE 
WE LOOKING 
FOR?



WHAT ARE 
WE LOOKING 
FOR?



DATA 
COLLECTION

This Photo by Unknown Author is licensed under CC BY-SA

https://www.travellerspoint.com/guide/Famous_Mountains/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/


EMAIL 
REMINDERS

• Ensures compliance with 
Federal Transit 
Administration (FTA) 
requirements

• Supports accurate risk 
evaluation and oversight 

• Reduces the likelihood of  
findings, corrective actions, 
or funding impacts

• Demonstrates strong internal 
controls and audit readiness



SAFETY

Examples:
• Monthly Hazard Log
• Event Reports
• 30-day Event log
• RTA Monthly Joint 

Rail Safety & Security 
Committee (JRSSC)

• Monthly CAP logs



MAINTENANCE VEHICLE

Enterprise 
Asset 
Management 
(EAMs)



MAINTENANCE VEHICLE

• PowerBi



MAINTENANCE INFRASTRUCTURE

Enterprise 
Asset 
Management 
(EAMs)



MAINTENANCE INFRASTRUCTURE

MAINTENANCE INFRASTRUCTURE
POWER BI



MAINTENANCE INFRASTRUCTURE

INSPECTION/ 
OPERATIONAL DATA

Examples:

• Employee Safety 
Reporting Tool

• Train Orders

• EAMs

• Fastfield App

• PowerBi



PRIORITIZATION 



HOW WE 
ASK 
OURSELVES 
THE BIG 
QUESTIONS 



RISK 
EVALUATION - 
CALCULATIONS 

Likelihood (L) x 
Severity (S) = Risk 

Factor (RF)



RF Risk Priority Response Actionable Timescale

>600 Very High 1 Intolerable, Immediate 
inspection scheduled. Inspection Immediately

599- 400 High 2 Substantial, Inspection within 3 
months

399- 200 Moderate 3 Moderate
Review in 3 months; any 
item left at moderate for 9 
consecutive months will 
move to high.

199- 90 Possible 4 Tolerable Review in 6 months

<90 Low 5 Acceptable, Review in 12 months

Risk Factor Rating Table
RISK 
EVALUATION 
- RESPONSE



RISK 
EVALUATION 
- RESPONSE

Catastrophic Hazardous Major Minor Negligible

Certain to

happen
Very High Very High High Possible Possible

Probable Very High High Moderate Moderate Possible

Possible High Moderate Moderate Moderate Low

Remote Moderate Moderate Moderate Low Low

Unlikely Moderate Moderate Low Low Low

Extremely

Remote
Low Low Low Low Low



RISK 
FACTOR 
LOG 
RESULTS



RISK 
FACTOR 
LOG 
RESULTS



QUARTERLY 
REVIEW & 
TRENDS
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QUARTERLY 
REVIEW & 
TRENDS



DATA-DRIVEN 
RESPONSES



HOW WE INITIATE
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INSPECTION ACTIVITIES 
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MEANINGFUL 
SOLUTIONS



FINDINGS

103

Inspection 1:

• 3 findings relevant to 
assets along MLK 
corridor. 

Inspection 2: 

• 5 findings relevant to tool 
calibration process and 
management. 



RECOMMENDATIONS

Recommendations:

• Define for King County staff  the 
difference in documenting on workorder 
Accident or Incident

• Identify training for KCM track 
inspection employees to properly 
document accident/ inspection within 
work orders.

Observation noticed by RTA:

Providing reflective paint or striping on 
pedestrian cages to provide more 
awareness at night. Currently asphalt color

104

Pedestrian cage 



THE CONCLUSION

105

Final 
Inspection 
Report



PRACTICAL 
CONCLUSIONS 



CAP PROCESS
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RTA develop CAP 

RTA submits to SSO within 45 days for approval

RTA provide monthly updates

RTA gathers and collects evidence for closure 
submission 

SSO review for closure 



QUARTERLY CAP DISCUSSIONS
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EFFECTIVE 
MONITORING 
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QUARTERLY REVIEW



QUARTERLY REVIEW
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ANNUAL LOG

112

Data Type: 
Maintenance Infrastructure

2025 Results

Inspection and maintenance records and report forms 400: Inspection within 3 months

Work orders 240: review in 3 months

Records of  failures and defects 240: review in 3 months

Major maintenance activity schedule and progress 240: review in 3 months

Adherence to maintenance schedules 400: Inspection within 3 months

Capital project schedules and progress. <90: Review in 12 months 



SUMMARY



KEY TAKEAWAYS

114

• Acknowledging imperfection and growth 
• Meaningful corrective actions
• Increased awareness and involvement
• Stronger relationships and inclusion

 



THANK YOU

Jennifer Mars
(360) 810 – 1369
Jennifer.Mars@wsdot.wa.gov

Ryan Sigurdson
(360) 810 -1720 
Ryan.Sigurdson@wsdot.wa.gov



Contact Information

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