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ARIZENA - OVERVIEW AND CONTEXT

TRANSPORTATION

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 Al. 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

Al Models that have been used during this process
How we use it to assist us

What we end up with afterwards

YV V V V V VYV VY

Key Takeaways ADOT Learned



ARIZDNA Rail Transit Systems Overseen by ADOT

— DEPARTMENT OF —
TRANSPORTATION
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ARIZDONA  Rail Transit Systems Overseen by ADOT (Cont.)

— DEPARTMENT OF —
TRANSPORTATION
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ﬁﬁfw SSO vs RTA on Data Review

TRANSPORTATION

SSO Data Review

e Monthly
e Quarter
e Annually
e Bi-Annually
o As Needed

ADOT reviews data from an

outside looking in and in bulk.

RTA Data Review

o Daily (Most often)
o Monthly (Depends on department)
o 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.
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aARizaNna Current Data Collected From Sun Link

— DEPARTMENT OF —
TRANSPORTATION

Table 1.6.2 Required Risk-Based Inspection Data Sources for Sun Link Streetcar

Number | Data Source Category Data Source Name Frequency of Collection

1 Safety and Security SLS Logs Hazard-CAP-Accident- Quarterly
Event Investigations Incident-Occurrence-Security-Injury

2 Safety and Security Event Reports Within 30 days of reportable
Event Investigations event

3 Hazards and Security SLS Logs Hazard-CAP-Accident- Quarterly
Risks Incident-Occurrence-Security-Injury

4 Hazards and Security Unacceptable Hazard Investigation Within 30 days of reportable
Risks Reports unacceptable hazard notification

5 Corrective Action Plans | SLS Logs Hazard-CAP-Accident- Quarterly

Incident-Occurrence-Security-Injury

6 Employee Safety SLS Logs Hazard-CAP-Accident- Quarterly
Reporting Program Incident-Occurrence-Security-Injury

7 Operations Data Operations Supervisor Logs Export Monthly (Export of full previous

calendar month)

8 Maintenance Records Sun Link Comebacks Export Monthly (Export of full previous
and Reports calendar month)

9 Maintenance Records Enterprise Asset Management Quarterly (Export of flat file of
and Reports Maintenance Summary Export work orders for previous three

calendar months)

10 Maintenance Records Transit Asset Management / State of Annual
and Reports Good Repair Asset Inventory

11 Inspection Records and Bridge Reports from City of Tucson As available, biannually
Reports

10



aARIZzaNnA Current Data Collected From Valley Metro

— DEPARTMENT OF —

TRANSPORTATION
Number | Data Source Category Data Source Name Frequency of Collection
1 Safety and Security Safety Tracking Log Quarterly
Event Investigations
2 Safety and Security Security Rail Incident Tracking Log Quarterly
Event Investigations
3 Safety and Security Event Reports Within 30 days of reportable
Event Investigations event
4 Hazards and Security Safety Hazard Tracking Log Quarterly
Risks
5 Hazards and Security Unacceptable Hazard Investigation Within 30 days of reportable
Risks Reports unacceptable hazard notification
6 Corrective Action Plans | Safety Tracking Log, Safety Hazard Quarterly
Tracking Log, ISSA Safety CAP
Tracking Log, ISSA Security CAP
Tracking Log
7 Employee Safety VM Safety Concerns Tracking Log Quarterly
Reporting Program
8 Operations Data Daily Operator’s Log Export Monthly (Export of full previous
calendar month)
9 Maintenance Records Maintenance KPI and PM Compliance | Quarterly
and Reports Reporting
10 Maintenance Records Transit Asset Management / State of Annual
and Reports Good Repair Asset Inventory
11 Inspection Records and Bridge Reports from City of Phoenix As available, biannually
Reports

11



ARIZDNA Maintenance Data Samples by the Pages

— DEPARTMENT OF —
TRANSPORTATION

PM Compliance Shop Location(s): FMMESA, FMR I

On Time: 804  Pct On Time: 99.38%

Page 20 of 96
Report Date: 12/15/2025

IFMR - FACILITIES RAIL
Late: 5 Pct Late: 0.62%
| Compliance: ON-TIME
H ~ rapeze
PM Comp liance @ Enterprise Asset Management

PM Performed Date Range: 11/1/2025 to 11/30/2025
Time Late if over: 0

Distance Late if over: 0

Shop Location(s): SIGCOM, TP, TRACK

All PM Tasks

Page 1 of 111
Report Date: 12/15/2025

On Time: 500  Pct On Time: 98.23%

ISIGCOM - SIGNALS AND COMMUNICATIONS
Late: 9 Pct Late: 1.77%

- rapeze
PM Compliance @ Enterprise Asset Management

PM Performed Date Range: 11/1/2025 to 11/30/2025

Time Late if over: 999999

Distance Late if over: 999999

Shop Location(s): MOEVM

PM Task(s): INP.001, INP.002, INP.003, INP.004, INP.013, INP.014, INP.15Y, INP.16Y

Page 1 of 160
Report Date: 12/15/2025

OnTime: 2,347  Pct On Time: 98.57%

IMOEVM - MOE VEHICLE MAINTENANCE
| Late: 34 Pct Late: 1.43%
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ARIZDNA Maintenance Data by the Pages (Cont.)

— DEPARTMENT OF —
TRANSPORTATION

compnance: UN-I11IME |

Meter 1 Meter 2 Dates
Sam ple Of Task Work Order Due Performed Early/Late Due Performed Early/Late Due Performed Early/Late

h t h COL-B-LS1-SB1 - CATENARY - BASELINE - SHERMAN 0 0 0 0 11/15/2025 11/09/2025 6
W a e a C TP0040 - MONTHLY VISUAL OCS TP-2026-1720
INSPECTION/PM

pa g e IOO kS COL-B-LS2-NB2 - CATENARY - SHERMAN - MCDOWELL 0 0 0 0 11/15/2025 11/08/2025 7

TP0040 - MONTHLY VISUAL OCS TP-2026-1721

like from VMR TN

COL-B-LS2-SB1 - CATENARY - SHERMAN - MCDOWELL 0 0 0 0 11/15/2025  11/08/2025 7
: TPOO40 - MONTHLY VISUAL OCS TP-2026-1722
N ese INSPECTION/PM

COL-B-LS3-NB2 - CATENARY - MCDOWELL - MONTEBELLO 0 0 0 0 11/15/2025  11/09/2025 6
re pO S. TPO040 - MONTHLY VISUAL OCS TP-2026-1723
INSPECTION/PM

COL-B-LS3-SB1 - CATENARY - MCDOWELL - MONTEBELLO 0 0 0 0 11/15/2025 11/11/2025 4
TP0040 - MONTHLY VISUAL OCS TP-2026-1724
INSPECTION/PM

COL-B-LS4-NB2 - CATENARY - MONTEBELLO-METRO CENTER 0 0 0 0 11/15/2025 11/13/2025 2
TP0040 - MONTHLY VISUAL OCS TP-2026-1725

Shown here L

COL-B-LS4-SB1 - CATENARY - MONTEBELLO-METRO CENTER 0 0 0 0 11/15/2025 11/12/2025 3

aS a Sa m p I e TP0040 - MONTHLY VISUAL OCS TP-2026-1726

INSPECTION/PM

a re O C S CSB0O01-TP EQUIPMENT - TRACTION POWER EQUIPMENT 0 0 0 0 11/15/2025 11/04/2025 11

Inspections.

PM/INSPECTION

CSB002-TP EQUIPMENT - TRACTION POWER EQUIPMENT 0 0 0 0 11/15/2025 11/05/2025 10
TP0067 - MONTHLY SUBSTATION TP-2026-1674
PM/INSPECTION

Location: TP continues on next page...




ARIZDONA

— DEPARTMENT OF —

Operations Data by the Pages

TRANSPORTATION
Rail Operations Daily Date: 10/01/2025- 10/31/2025
Activity Log
SERVICE | LOCATION | REPORTEDBY Description Resolution SYSTEM NOTIFIED
_ derves @1132 Train 3212 delayed due to Train departed MTCR SB to BACN Signal
10/1/25 Station light cycle at TOCN anas Pﬂg E _I'Ir ﬂ'f 1 [:IEE
TIME OPID
s S-ESYSTEM
12:02 pm | TRIP
TRAIN ID DELAY
L —c<c
125 | Omnoe T2 pEIETED 262538 These logs range
NB .
NO Time: 9
0 between 950 to
SERVICE | LOCATION | REPORTED BY Description Resolution SYSTEM NOTIFIED
. derves @1103 Train 3101 delayed due to Train departed GIMN WB to HUN .
1001725 Station late departure from HUS. Operations 1 !400 pages every
TIVE oP D month from each
202 GIMN Jones (616) | SUBSYSTEM
o TRAINID DELAY TRIP RTA.
LRV TRACKI/DIR 201 Comfort SIOD Comfort Stop 269507
%g; Blue T1 DELETED
EB -
: 0 - Shown here is data
SERVICE | LOCATION | REPORTED BY Description Resolution SYSTEM NOTIFIED
) amoffatt | Train 3102 received an incomplete Train 3102 continued westbound -
10/1/25 Station trip eastbound due to schedule as normal from MEMN. Operations fro m VM R . S LS
recovery and switch 7 at the YDE d . f
TIME MEMN OPID 'g?[?zom ofhcﬁgre?ﬁrﬁin? a_nd:;;%lg S ata |S O Ve ry
12:09 pm 2y Short (4€ was 1L:T'22d Eacﬁ westbdun;azlir: DELAY TRIP 1 1 f
e TRANID similar format.
2102 OTHER Incomplete »E2507
gg]j Blue 7T pELETED
0 EB NO Time: 24




ﬁ“jw Al Models Used During This Process

TRANSPORTATION

o

4

Copilot

J¥¢ Claude

» Gemini

perplexity
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ARIZDNA oy we use it to assist us (Prompts)

TRANSPORTATION

A complete prompt you can copy Maintenance logs

and paste each month that specifies Accident reports

all required elements: Operator performance

Top 25 delays Safety concerns

All maintenance callouts (300, 400, 500 series units) Data Extraction Checklist

All train removals from service A comprehensive checklist with 25+

All accidents and incidents (major and minor) data points to ensure nothing is missed, including:
Top 15 operators with detailed call logs Event counts and categories
Safety-related events Operator details with timestamps
Operational metrics Maintenance cal louts

Infrastructure issues Safety incidents

Report Structure Guide All red signal overruns (RSO)s

15 major sections covering: Equipment failures

Executive summary Qual ity Assurance Criteria

Operational overview Standards to verify your report includes:

Delay analysis Complete documentation



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

— DEPARTMENT OF —
TRANSPORTATION

Proper detail level with dates/times

Professional formatting

Analytical insights

Actionable recommendations

Example Formats

Sample tables and logs showing proper formatting for:

Operator call tables including Maintenance logs and Accident
reports

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.



ARIZODNA

— DEPARTMENT OF —
TRANSPORTATION

ADOT ANALYSIS OF VMR OCTOBER 2025 RAIL
OPERATIONS COMPREHENSIVE SAFETY AND
OPERATIONS LOG

Executive Summary

This report provides a comprehensive analysis of rail operations for October 2025, documenting
extensive operational events across all categories including delays, accidents, maintenance
interventions, and safety incidents. The analysis reveals continuing systematic operational challenges
primarily related to signal infrastructure with bar signal restrictions dominating delay causation,
accounting for approximately 62% of all documented delays. Critical safety incidents during October
included three major train-vehicle collisions (hit-and-run at Police Station Access Road-Apache on
October 5, Price-Loop 101 SB-Apache on October 16, Rio Salado-Hayden Ferry streetcar on October
25). two streetcar accidents at 5th-Ash on October 17 and October 25, major YDE Switch 7A failure
on October 1 affecting 12+ trains for over 4 hours, GUT Switch 3A chronic failures on October 17,
extensive comfort stop delays {70+ documented), and multiple train removals for propulsion and brake

system failures.l!
I. OPERATIONAL OVERVIEW

Total Events Summary

Category Count Primary Impact
Delays 700+ Bar signal restrictions, light cycle timing
Accidents 5 3 train vs. vehicle (1 hit-and-run), 2 streetcar
Switch Issues Extensiv YDE 7A, GUT 3A, MTVY 1A, DOR SA chronic
@ failures
Signal Trouble Extensiv False RS0s, 55T false occupancy, switch
e troubles
Blockages a+ High centered vehicles, ROW obstructions
Comfort Stops o+ Extended operator braaks (highest monthly
totaly
Passenger 15+ Disturbances, security holds, madical
Incidents Emargencies

What we end up with afterwards

IV. TRAIN REMOVALS FROM SERVICE

Complete Log of Train Removals

1. October 1, 2025 - 5:53 PM - Train 3109 (LRV 107-138) removed from service at HUS for active
speed restriction and Motor Current Discrepancy in 107-A,; train returned to yard 6:20 PM; incomplete
trip SOWA-GIMN; Work Order MOEVM-2026-922311

2. October 5, 2025 - 12:13 AM - Train 3143 (LRV 210-220) removed from service following hit-and-
run collision with Black Buick Verano at Police Station Access Road-Apache: front bumper knocked
off; train cleared by LRVM/PD, moved QO3S as Train 3180 to yard 1:05 AM; incomplete trip; removed
LRV 210-2204

3. October 6, 2025 - 12:29 PM - Train 3106 (LRV 138-122) swapped at 44WA due to Outer Motor
Temp Motor Warning fault; replaced with LRV 107-123; LRV 138-122 returned to yard on C2; 16-
minute delay

4. October 6, 2025 - 12:26 PM - SC-3301 (LRV 181) removed from service for TCU A Car Aux Power
Supply Failure, ESS failure, not charging; returned QOS to yard; Work Order MOEVM 2026-96020

5. October 16, 2025 - 9:04 PM - Train 3107 (LRV 131-147) removed from service following collision
with Grey Honda at Price-Loop 101 SB-Apache; front bumper and right side damage; train cleared by
LRVM/PD, moved OOS as Train 3180 to yard 10:16 PM; incomplete trip; removed LRY 131-1470

6. October 17, 2025 - 10:55 AM - SC-3304 (LRY 185) removed from service following collision at 5th-
Ash; moved OOS to YDE 11:38 AM; replaced with LRY 180; Work Order ACCMOE202630; removed
LRV 1851

18



ARIZDNA Key Takeaways

TRANSPORTATION

. Always double check Al’s work or sources (it can and will
make mistakes)
. Itis atool, not an employee, and can make mistakes

. Al is not our Subject Matter Expert

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

19



ARIZAONA
ARIZZENA Key Takeaways, cont.

TRANSPORTATION

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

« Itis best to keep the data you feed it separate (Maintenance, Inspections,
Operations, Logs, etc.)

« Keep your data organized and consistent!

20



ARIZONA

— DEPARTMENT OF —
TRANSPORTATION

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

21



MINNESOTA RBI ANALYSIS & PRIORITIZATION

Jon Wolfgram P.E. — Director
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AGENDA

 Minnesota Infrastructure

* Process Overview
 Review of Data Analysis

* Prioritization of Inspections
* Documentation

e (Questions
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MN PROCESS

* |nspection Process
v" Announced or unannounced
v" Communication throughout the process
v' Data-driven

e Data Sharing
v' Real-time via Teams Dashboards (safety & maintenance data)
v' Monthly

e Documentation
v' Data / analysis
v Inspection casework

#%) OFFICEOF
0, STATE SAFETY
_ OVERSIGHT



ANALYSIS - DATA

e Safety Data

v' NTD Data (collisions, derailments, etc.)
v Special Situation Reports (signal overruns, workzone overruns, etc.)

* Maintenance Data
* Inspection Data

* Factors assigned for:

v' Consequence
v" Likelihood
v Awareness of Event

* Data Organized by Location

#%) OFFICEOF
0, STATE SAFETY
_ OVERSIGHT



ANALYSIS - DATA - TEAMS CHANNEL

Maintenance Data available
in real-time via RTA hosted

MT @General Posts Shared Dashboards v  Work Order Inquires Overrunsﬁ

B File ¥ & Share ¥ I< Export ¥ - Teams Channel
Overview of Vehicle Inspection Intervals

v" LRVs

Work Order Vehicle Inspections  Life Inspection  Previous Insp  Life at Insp Life at Miles/ Days Compliance  Miles/Days  Compliance

Type . Date Date Previous Insp Between Insp Interval Difference / Tra C k
0007392924 LRV228 LRV_SAFE  Miles 02/09/2026 12/08/2025 599,029 593,365 5,664 5500 164 1 .
0007392923 LRV228 LRVA Miles 02/09/2026 04/09/2025 599,029 572,746 26,283 25000 1,283 1 / Tra Ct I O n Powe r
0007378562 Irv244 LRV_SAFE  Miles 02/09/2026 12/16/2025 548,442 542,529 5913 5500 413 1 R
0007455035 LRV2MT026 LRVTM Days 02/09/2026 08/09/2024 339 4,084 -3,745 365 -4,110 1 / S I g n a | S
0007392912 LRV215 LRV_SAFE  Miles 02/07/2026 12/26/2025 701,541 696,634 4,907 5500 -593 1
0007277210 LRV113 LRV_SAFE  Miles 02/06/2026 12/21/2025 1,324,173 1,318,697 5476 5500 -24 1 / CO m m S
0007407055 LRV123 LRV_SAFE  Miles 02/06/2026 12/12/2025 1,295,687 1,290,540 5147 5500 -353 1
0007203058 LRV210 LRV_SAFE  Miles 02/06/2026 12/02/2025 656,968 651,196 5772 5500 272 1
0007364853 LRv243 LRV_SAFE  Miles 02/06/2026 11/18/2025 561,668 556,366 5,302 5500 -198 1
0007407073 LRV257 LRV_SAFE  Miles 02/06/2026  12/17/2025 547,008 541,228 5,780 5500 280 1

0007392890 LRV104  LRV_SAFE  Miles 02/05/2026  11/21/2025 1,259,658 1,254,816 4,842 5500 -658 1



ANALYSIS - DATA - TEAMS CHANNEL

MT  General

Posts  Shared

[ File v = Export v & Share

Dashboards

Work Order Inquires

Q Get insights

All Metro Transit LR Overrun Events - Txbase

Overrun ID SSR #

10001866 1458653
10001865 1458438
10001864 1457445
10001863 1455697
10001862 1455622
10001861 145509
10001860 1454712
10001859 1454614
10001858 1454574
10001855 1453972
10001856 1453995
10001854 1453825
10001853 1453489
10001852 1452125

Overrun Date Violation Code Corridor

hd

03/01/2026
02/27/2026
02/23/2026
02/15/2026
02/14/2026
02/14/2026
02/09/2026
02/09/2026
02/08/2026
02/05/2026
02/05/2026
02/04/2026
02/03/2026
01/27/2026

201A
111B
209A

2094
200A

213A
209A

201A
200A
201A

Overrun ID  Overrun Date  Owverrun Description
-

Green
Blue
Blue

Signal LRV_1 LRV_2 LRV_3 Operator ID Name

Cl46

Downtown Territory

Blue
Blue
Green
Green
Blue

132

Downtown Territory

Blue

82

Downtown Territory

Blue
Blue

106

Overruns ~

303
116
320
gl
111
303
247
261
124
237
263
252
115
110

AO RSO SO Viol WZO Violation Code Violation Description

213
110
322
261
119

257
219
125
203
262
235
111
115

109

8:00:35 AM
8:18:24 AM
11:27:55 AM
9:37:45 AM
6:51:02 AM
5:49:01 AM
6:10:44 AM
6:34:59 AM
6:26:04 AM
4:57:26 AM
4:06:50 AM
8:19:18 AM
10:14:46 AM
12:00:00 PM

MT2
MT1
MT2
MT1
MT1
MT2
MT2
MT2
MT1
MT2
MT1
IC Ta
MT1
MT2

Overrun Data (Safety Data)
also available

Overrun Time Track Num Direction

; v’ Location
v LRV
v Operator

. wzszmzmmz zzWw

Signals Personnel Sup in Charge

10001749 07/17/2025

b LRT 55Rs

LRT TX Reports

txbase Overruns Exportable

S5R-R50-Merged

Y

N

201A

ALL Overrun Events

Red signal overrun 03707

Red Signal Overrun Trailed Switch

72389

Work Zone Overrun



ANALYSIS & PRIORITIZATION

* Analysisis further refined to scope out the RBI:

e Utilize Maintenance & Additional Safety Data From Dashboards
v' Location

v' Equipment
v' Operator

 Datais compiled and documented with an inspection planning spreadsheet.

' OFFICE OF
o, STATE SAFETY
_ OVERSIGHT



ANALYSIS - MNOSSO ANALYSIS

Property

i EElIL Injury Injury Property Damage AN Likelihood . Duration Since Time Elapsed _. Prioritization
Consequence Consequence  Consequence Consequence Consequence Analysis Date Year Risk Score .
Damage Factor Consequence Count Event Score Points
Factor Score Factor Score Score
Score
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 33 2025 10 0 25

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

v' Consequence Score
v’ Likelihood Scores

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

ah OFFICE OF
Q#  STATE SAFETY
= OVERSIGHT



ANALYSIS - MNOSSO ANALYSIS
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Awareness Score Notes

CAP?

Awareness
Score

Potential risk already identified/known, no new information presented

20
20

Potential risk already identified/known, no new information presented
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ANALYSIS & PRIORITIZATION

- N byl - N © - N © - N « S

F|I ‘-'I F|I NI NI NI ml t-“,I t-\"‘I q‘l ﬂl q‘l ﬂl

2 o 2 o o 2 o 2 2 2 o 2 o

o (=] o (=] (=] o (=] o o o (=] o (=]

(5] Q (5] Q Q (5] Q (5] (%] (5] Q (5] Q

2 @ 2 @ @ 2 @ 2 - 2 @ 2 @

o 2 o 2 2 o 2 o =) o 2 o 2

© 7] © 7] 7] © 7] © o © 7] © 7]

-4} Q -4} Q Q -4} Q -4} QL -4} Q -4} Q

o o o o o o o o o o o o o

w w w w w w w w w w w w w

Average of = = = = = = = = = = 1= = 1=

Duration Since s £ £ £ £ £ £ £ £ £ £ £ ¢

Row Labels iT fCountofID Risk Score RiskRank Event Max of Year = = = = = = = = = = = = =
- Collision

OTHER 31.0 3920.7 1.0 112.8 2025 43 43 43 43 43 43 43 43 43 85 39 85 39

42nd St 9.0 3510.0 2.0 150.1 2025 20 20 20 20 20 20 20 20 20 16 16 16 16

46th St 9.0 3305.7 3.0 1759 2024 50 50 50 50 50 50 50 50 50 46 46 46 46

26th St 8.0 3200.7 4.0 160.2 2025 41 41 41 41 41 41 41 41 41 37 37 37 37

Rice St. 17.0 23375 5.0 926 2025 46 46 46 46 46 46 46 46 46 42 42 42 42

32nd St 4.0 2100.0 6.0 62.9 2023 51 il 51 il 51 51 51 51 51 47 47 47 47

Risk based inspection prioritization:
v’ Safety Data
v’ Inspection Data

OFFICE OF
STATE SAFETY
OVERSIGHT



ANALYSIS & PRIORITIZATION

A B T D = 2 H

3 I | Years (DATE_CREATED) (Multiple ltems) -T
4 LOCATIONAT (Multiple ltems) -T| At42nd Street
5 Row Labels 42nd 5t
6 Count of ID 9.0 Row Labels ~ | Count of INCIDENT_REPORT_ID
7 Risk Score 3510.0 ='LRT Service Perf Report 1 .. e
8 Risk Rank 2.0 (blank) 1 Add |t|ona|
9 | Average of Duration Since Event | 150.1 ='LRT Sys TX Report 25
10 Max of Year 2025 Applicable Section For Event & RBI (blank) 25
11 Min of InspectionScore_1.1 20 N 5 LRV Mech TX Report 2 Safety Data
12 Min of InspectionScore_1.2 20 N {blank) 2
13 Min of InspectionScore_1.3 20 N ='RCC SSR 41 M
14 Min of InspectionScore_2.1 20 N ACCIDENT PD 1 & I n S p e Ct I O n
15 Min of InspectionScore_2.2 20 N ACCIDENT PDHR 1
16 Min of InspectionScore_2.3 20 N ACCIDENT PERSON 1 H i Sto ry
17 Min of InspectionScore_3.1 20 N ACCIDENT PI 1
18 Min of InspectionScore_3.2 20 N CHECK WELFARE 1 o
19 ["1"1 oflnspect!onfl:ore_?j ?O N DAMAGE TO PROPERTY 1 I n C I u d e d I n

o ==k = v INFORMATIONAL REPORT 4
21 Min of InspectionScore_4.2 16 Y LRT GENERAL 12 .
22 Min of InspectionScore 4.3 16 Y LRTROW ENCROACH-PER 10 A Na I yS IS
23 Min of InspectionScore_4.32 16 Y LRTROW ENCROACH-VEH 4
24 Min of InspectionScore_5.1 16 Y LRV HANDLING 5
25 Min of InspectionScore_5.3 16 Y Grand Total 69
26 Min of InspectionScore_5.2 16 Y
a7 Min of InspectionScore_5.4 16 Y

T I T T e T = = DATE_CREATED INCIDENT_REPORT_ID INCIDENT_ INCIDENT_SUBTYPE
29 Min of InspectionScore_6.2 24 N 11/12/2020 1082005 RCC SSR  LRTROW ENCROACH-PER
30 Min of InspectionScore_6.3 24 N 8/10/2022 1195022 RCC SSR  LRTROW ENCROACH-PER
31 Min of InspectionScore_6.4 24 N 8/28/2022 1198411 RCC SSR  LRTROW ENCROACH-PER
32 Min of InspectionScore_7.1 24 N 11/10/2022 1212577 RCC S5R  LRTROW ENCROACH-PER
33 Min of InspectionScore_7.2 24 N 11/15/2022 1213542 RCC SSR  LRTROW ENCROACH-PER
34 Min of InspectionScore_7.3 24 N 8/11/2023 1264677 RCC SSR  LRTROW ENCROACH-PER
35 Min of InspectionScore_7.4 24 N 12/30/2023 1292099 RCC SSR  LRTROW ENCROACH-PER
36 Min of InspectionScore_7.5 24 N 2/14/2025 1372575 RCC SSR  LRTROW ENCROACH-PER
37 | Min of InspectionScore_8a.1 24 N 8/15/2025 1414783 RCCSSR  LRTROW ENCROACH-PER
38 Min of InspectionScore_8a.2 24 N 10/8/2025 1428133 RCC SSR  LRTROW ENCROACH-PER
39 Min of InspectionScore_8a.3 24 N

< > Sheet1  Reporting Data  Maintenance Data Analysis RBI Audit Questions aF I 4 G

Ready [® '},‘;’(Accessibility:In\restigate



B C D E
42nd St SCXG42
Count of Compliance plumn L -
Row Labels | -T 0 i Brand Total
-/SCXG42 3 24 27
-ISCINS10YR 1 1
2011 1 1
- SCRLY4YR i 1
2021 1 1
-ISCXG01 1 1
2024 1 1
-1SCXG03 1 4 5
2024 1 1
2025 1 3 4
-1 SCXG06 2 2
2024 1 1
2025 1 1
-ISCXG12 1 14 15
2024 1 1
2025 1 13 14
-ISCXGS01 1 1
2024 1 1
-ISCXGWO01 1 1
2024 1 1
Grand Total 3 24 27
Non-Compliant Work Orders
Sheet1 Reporting Data Maintenance Data Analysis

‘i:>’< Accessibility: Investigate

REI Audit Questions

| Years (Previous Insp Date) | 20257

ANALYSIS & PRIORITIZATION

M

Count of Compliance

plumn L ~

Row Labels

-1

0

Brand Total

-ISCXG11

2

16

2/27/2025

1

2/28/2025

3/23/2025

4/25/2025

5/25/2025

6/27/2025

7/25/2025

8/23/2023

[ e e P e

9/28/2025

10/18/2025

11/20/2025

RN ]

BRI LR e e N P P e T

-1 SCXG15

(=3
-

1/11/2025

2/15/2025

3/17/2025

4/28/2025

5/20/2025

6/17/2025

7/14/2025

7/15/2025

8/11/2025

9/20/2025

10/18/2025

11/22/2025

[ LR R I N PPl P Nl N FE e e

-ISCXG24

=
-

2/22/2023

[

3/25/2025

[y

4/22/2025

[y

Maintenance Data is analyzed

and included to be
incorporated into the
inspection as necessary:

v’ Location
v Equipment
v LRV

v Operator

o

OFFICE OF
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SUMMARY

4.

5.

Safety data is used to develop risk scores (Likelihood x Consequence)
Inspection data incorporated to prioritize inspection focus

Spreadsheets are utilized to document the following:

v' Data pulled for analysis (Safety & Maintenance Data)
v Prioritization calculations (Risk & Inspection Based)
v' The scope of the RBI inspection to take place

A Database is used to store the analysis and inspection deliverables associated

with the RBI

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

#%) OFFICEOF
0, STATE SAFETY
_ OVERSIGHT



CONTACT INFORMATION

Jon Wolfgram P.E. — Director

Email: jonathan.wolfgram@state.mn.us

Phone: 651-201-7234

OFFICE OF
STATE SAFETY
OVERSIGHT
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MARYLAND DEPARTMENT

M OF TRANSPORTATION

'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 systemes:

« Light Rall
¢ 33 stations, 30 miles
« 2vyards
« 52 LRVs

 Metro Subway (heavy rail)
* 14 stations, 15 miles
« 1lyard
« 78 new vehicles replacing existing legacy fleet

 Purple Line (under construction outside D.C))
* Light Rail
e 2] stations, 16 miles
« 2vyards
« 28 LRVs

M O
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Data-driven Decision Cycle

» Dataset identification

* Data analysis

* Risk prioritization

» Risk-Based Inspections

On-track inspection

M O

MARYLAND DEPARTMENT
= OF TRANSPORTATION -0 O




Dataset identification

 What does the RTA have?
 Existing systems/logs
« Opportunity for direct/automatic access

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

E 1 ® Maintenance Report

« Separate SSOA analysis & visualization November 2025
CM Data Range: Finished or Started in November 2025

re po rtS m O n t h Iy PM Data Range: Finished or Started in November 2025

* Analysis from the reports can be R

combined to identify and rate risks

Monthly report example

M O

MARYLAND DEPARTMENT
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Required Resources

« Assigned analyst
« Approximately 20 hours per month

» Data analysis & visualization identify potential risks
 Formulas, pivot tables

Light Rail
* Visualization slide decks shared with team Avallabllity
« Team review
« SSOA knowledge, expertise, and RTA context ' ’Vi?”tf.ﬂyfepolit
. Visualizations and analysis notes drive discussion visualization packages

« Executive leadership

Maintenance of Way Problem Code* Trendline
. (*Top 5 Problem Codes, June 2025 - December 2025)
» Supports effective use of resources & |

safety improvement

M O

MARYLAND DEPARTMEN:I'

OF TRANSPORTATION { o




Monthly Analysis

« Monthly datasets

« Work order trends Total Metro Mechanical Failure Events
(March 2024 - November 2025)

« OCC alerts
. Vehicle availability ME YoY Monthly Comparison: -55%
« Safety performance .
evaluation system )
* Helps SSOA drive .
safety improvements ;
« Continuous .
Improvement of ;
SSOA a n a |ySiS : MaE24  Apr-24  May-24  Jun-24  Jul-24  Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Jan-25 Feb-25 Mar-25 Apr-25 May-25 Jun-25 Jul-25 Aug-25 Sep-25 Oct-25 Now-25
M OT
o TRANSPORTATIN | B e ——
M O

MARYLAND DEPARTMENT
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SSOA Analysis Visualizations

 Long-Term Analysis « Short-Term Analysis

« Examples: Preventive  Newly identified patterns

maintenance (PM) compliance, . Temporary/SeaSOﬂa|
location trends

Number of Violations per Light Rail Location
0ZZZIZIZZZZJHHHHHHHHJ---
MO

AAAAAAAAAAAAAAAAA T
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Risk Prioritization

« SSOA team discusses & refines risk Pricriization Scoring

i d e n t i fi ed i n d a ta a n a |yS i S Select Factors below to help determine the Inspection Score, Action & Timeline.
. . o, e . . . . Factor 1: Potential Safety Risk Severity/Likelihood Factor 1 Score
« Risk prioritization inputs defined in S » .
our RBI program o Factor 2 Score
actor 2: Time Elapse
. . 4
* Evaluation entered in SSOA data 10-42 months - i
m a n a g e m e n t Syste m Factor 3: Awareness 10
° Auto ma t i cr i S k score & N eXt Ste p New potential risk identified, some information known (... zz| Risk Score

RBI Action

RBI Recommended

RBI Timeline

Conduct RB|, prioritized by score

M O
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Risk Prioritization Form

e Form used to enter
risk detail

« System provides
prioritized list

M O

MARYLAND DEPARTMEN:I'
OF TRANSPORTATION

-0

RE| Proritization, Inspections, Findings{Observations - RBI Prioritization Log

Prioritization Log - Risks Identified In Past Year (See data layer for prior risks)

Mo Linked Inspection Report Linked Inspection Report Risks ID'd In Past Year All Rizks

RAIID T @ Score T © RBI Action @ RB| Timeline @

25-2 11 Conduct RBI within 60 ¢

25-7 25 Conduct RBI, prioritized
score

25-4 27 Conduct RBI, pricritized
score

Conduct RBI, pricritized
score

25-6 27

Conduct RBI, pricritized
score

Conduct RBI, pricritized
score

25-12 32 Conduct RBI, pricritized
score

ra
o
a
w
ra

26-1 32 Conduct RBI, pricritized
zcore
25-13 24 Mo Action Required Mo action required, but

pricrity inspection may
258 37 Mo Action Required Mo action raquired, but
priority inspection may
2511 a7 No Action Required Mo action required, but
priority inspection may
250 a1 Mo Action Required Mo action raquired, but
priority inspection may
25-10 a3 Mo Action Requirad Mo action required, but
priority inspection may

13 risks

Add Identified Risk for RBl Consideration

Use this form to add an identified risk for consideration in the RBI program. This is not the form to upload or record a

completed or in-progress inspection. After submitting form. total inspection score and 550A RBI action will populate in

Pricritization Log

REIID™*

Shart identifier. Currently using YY-# as

the ID (last two digits of year, and the

count of the num of risks that have

been added to the priorit ion log).

Create new |D/separate record if

n even if

considering anather inspacti

on same topic

Places and Departments (if applicable)

+ Add place

Related Event Investigation

Link to any related safety svent
investigations

+ Add event

Factor 1: Potential Safety Risk Severity/Likelihood (See

REI Subject Summary/Risk Description >

Date Identified

mm/d... hhzmm pm

Related Audit. Inspection. Hazard.
Assessment or Other Report (previous

report)

+ add report

matrix in RBl Program/RS0OPS Section 7. Examples: A =1,  *  Audit

I8 = & lIC = 15, IVD=22. VE=25)

Factor 3: Risk Awareness *

Risk Source

+

Related CAP To Identified Risk

Link to any related CAPs (particulary
those leading to the RE| identification or
contributing to the level of apparent

risk)
—+ Add entry

Related Prior Findings & Observations

~+ Add record

Factor 2: Time Elapsed Since Last Topic Area Inspection/

‘Other Risk Documentation (only attach here if not something that can go in related event. cap. inspection/audits/

assessmants/hazards, or Comms log)

‘) Clear form

(&) Drop files here or browse




-
RBI Prioritization Log

 SSOA data management system provides easy tracking and
prioritization of risks pending inspection

 |dentify inspection team & schedule inspection for top risk(s)
* Links among risks, inspections, and responses track risk lifecycle

RBI Prioritization, Inspections, Findings/Observations - RBI Prioritization Log

No Linked Inspection Report Linked Inspection Report Risks ID'd In Past Year

REL. T @ se. T @ RBI Action @ RBI Timeline @

25-3 11 RBI Required Conduct RBI within 60 days

24-11 16 RBI Recommended Conduct RBI, prioritized by
score

24-07 23 RBI Recommended Conduct RBI, pricritized by
score

M O
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Risk-Based Inspections

* The top priority identified risks
lead to inspections

* Report, observations, and
responses tracked in data
MmManagement system

* Risk automatically moves off
dashboard of potential
pending inspections

e |f data indicate similarrisk in
future, that new data-drivenrisk is
added and rated

WV O Facilities inspection

MARYLAND DEPARTMENT
= OF TRANSPORTATION -0 O




Takeaways

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

ldentify 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 &
mManagement

M O
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OKLAHOMA
DEPARTMENT OF
TRANSPORTATION

Risk-Based Inspection Data Analysis
Practices, Procedures, and Lessons Learned
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Overview of ODOT and EMBARK
ODOT's approach to RBI

Safety Data Collected

Data Analysis Process

nspection Prioritization
nspection Reports

O U WN
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Overview of ODOT OKLAHOMA

Transportation

« State Safety Oversight resides
in ODOT's Multimodal &

"The mission of the Planning Division
Oklahoma Department of  Full time SSO Project Manager

Transportation Is to provide « Three additional staff which
a safe, economical and support SSO

effective transportation

network for the people, slightly less than one FTE
commerce and

communities of Oklahoma."

« Contract support provides




OKLAHOMA CITY

STREETCAR

NW 13 ST.

\ To Oklahoma % R ) Piatform Stops
Hall of Fame o EMBARK Transit Center
NW12 ST,

@ Spokies Station - spokiesokc.com
v‘E} Public Parking - parkingoke.com
p

a = 3 = AR HERE FIDE STREETCAR FREE
= & Campbell 3 Museums
NW 11 8T. Art Park g”
@ Government Buildings
Oklahoma Contemporar:
Dewey MY X Museum £ € Entertainment

Avenue : Art Park
. City Garden NW 10th € Police Station
® Midtown Street O Frre station

e Hospital
BEea Factory NW 10 ST. (@ Hospr

St. Aﬁ:,:gﬂ; MIDTOWN Obscura Walking Distance

@ = & Detour Routes
m O 9 mmm Downtown Loop

Learn more about this Monday - Thursday

digtrict at midtownoke com 6am-midnight
. . . Friday 6am - 2am
Streetcar, which began service in e [P
visit each district’s website.

Friday 6am - 2am
Saturday 7am - 2am
EMBARK operates the OKC Autemobe Aley
= Law School = Bricktown Loop
AUTOMOBI LE Saturday 7am - 2am
Sunday 7am - 10pm
. o G
. o OKC National
Memorial & Museum

Memorial Broadway ROUTE
Museum Avenue po NOT
o sTREE'l'CAR
Transit Federal DEEP
Center Courthouse DEUCE
L]
« 51 miles of track e DO
ot Park district &t deepdeucedistrict com g
i i , Business PARK AVE. ui <
Blcegé;el?nlal cwaan@ District @cvs E E
« 7 streetcars o onsr
MAIN ST, @ MAIN ST. ; =
o
HEel cITY Banio g
VILLAGE Centur e Mickey «
« 22 platform stops ViR o g cevier o miin
> 5
o Myriad Amtrak: . G
. PR CALIFORNIA AVE. ngj::fr Gardens 0 %ae,;tgtpe'a o :W;écget'cwn Chickasanw East
* ] Streetcar Maintenance Facility Sl TR
Botanical Santa Fe
Gardens [} Hub

RENO AVE.

oArena @ BRICKTOWN Ballpark

Paycom Center @ O 9 Bricktown Canal

Learn more about this
district at welcometobricktown.com

CHARLIE CHRISTIAN AVE.

Scissortail OKC Boulevard

Convention Center
Scissortail
Park

YLORD BLVD.
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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
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OKLAHOMA

Data Collection

e Events (including near misses)
e Hazards
¢ Risk mitigations and corrective actions

4Q§

Safety Program
Data

e Preventative and corrective maintenance records across vehicles,

Maintenance Data facilities, and infrastructure
e Records of failures and defects

* Inspection records across vehicles, facilities, and infrastructure
e Brake testing data

Inspection Data

e Capital projects and financial records (annual)

Other Data e Training records (especially to support other areas of oversight
e.g., RWP)




ODOT 550 RTA Data Submission to SSO SharePoint

Home + New v £63 Page details [ Preview Analytics F
Conversations ODOT SSO > EMBARK RBI > 2. Maintenance Data > Rail Vehicle Maintenance Records > 2025 Q4
Documents T Upload ¥ B3 Editin gridview [ Share © Copylink | Download @ Exportto Excel <& Syn:
Notebook

D Name ~
Pages

801 non-schedule
ODOT SSO

802 non-schedule
Site contents

803 non-schedule
Recycle bin

804 non-schedule
Edit

805 non-schedule

806 non-schedule

807 non-schedule

@ Copy of QUARTER REPORT (002).xls
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OKLAHOMA

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

K2
RNy
OKLAHOMA

Transportation

Tab Tab Content
1 Priority Metrics for Risk-Based Inspection Prioritization
2A Safety Events Analysis
2D Safety Events Raw Data
3 Hazards and Safety Risk Mitigation
4 Corrective Action Plans
5 Safety Risk Mitigation
B6A Streetcar Maintenance and Inspections Analysis
6D Streetcar Maintenance and Inspections Raw Data
7A Other Maintenance and Inspections Analysis
7D Other Maintenance and Inspections Raw Data
8 Speed Restrictions
9 Capital Projects and Financial Data
10 RWP Training
11 Other as Requested by the S50




B W TR wer s e

2 Vehicle

Data Cleaning and Consolidation

R LRy #H P i Wl g iy B d NARE 11 R

* |Data Quar * | Date schedul ~'| Date perform = | Days Elaps * | Type - Mile: * | Work Order | Unschedul| 1kPMI ~ BkPMI  ~ 10kPN ~| 25kPH ~ | 150kP ~ MNotes - |1
114 801202502 G/2472025 G6/25/2025 1 Unscheduled 149,520 X X Replace Contactor
115 807202502 6/26/2025 6/26/2025 0 1,000 miPMI 158,015 X
116 803 202502 62712025 Gr27/2025 0 Unscheduled 150,459 X Diagnose Circuit Board, Diagn
117 805202503 F132025 Fi3/2025 0 10,000 mi PMI 145417 X
118 806202503 Ti3F2025 Ti32025 0 1,000 miPM 168,884 X
119 807202503 7i5/2025 71542025 0 1,000 miPMI 156,011 X
120 803 202503 FT2025 2025 0 Unscheduled 151,244 X Diagnose assembly
121 802202503 Fi8/2025 FiB/2025 0 1,000 miPMI 88,747 X
122 805202503 Ti1072025 Fi1042025 0 Unscheduled 145,822 X Reset assembly
123 802202503 TMA1/2025 FA12025 0 Unscheduled 88,865 b Reset PA system, intercom anc
124 803202503 TI122025 FI122025 0 1,000 miPM 151,449 X
125 807202503 Ti12/2025 Fi1242025 0 Unscheduled 155,554 X RepairESS
126 805202503 Ti1472025 71472025 0 1,000 miPM 146,355 X
127 806202503 7i15/2025 7i15/2025 0 1,000 miPMI 165,891 X
128 804202503 Ti1872025 Fi18/2025 0 1,000 miPM 156,108 X
129 802202503 Ti22/2025 Fi22§2025 0 1,000 miPMI 85,803 X
130 803202503 TI22f2025 TI22i2025 0 1,000 miPM 152,500 X
131 801202503 Ti25/2025 Fi25/2025 0 150,000 mi PM 145,953 X
132 805202503 TI272025 TI27I2025 0 1,000 miPM 147418 X
133 806202503 Ti28/2025 Fi28/2025 0 1,000 miPMI 170,835 X
134 803202503 Ti3072025 Fi30/2025 0 Unscheduled 153,053 X Replacefan
135 806202503 713072025 713042025 0 Unscheduled 170,866 X Reset assembly
136 802202503 B8/472025 8/4/2025 0 5,000 miPMI 80,783 X
137 803202503 B8/4/2025 B8/4/2025 0 1,000 miPMI 153,382 X
133 805202503 8572025 8/9/2025 0 1,000 miPMI 148,441 X
139 804202503 8/11/2025 8/11/2025 0 Unscheduled 157,010 X Diagnose high speed switch
140 806202503 B8/12/2025 B8/12/2025 0 5,000 miPMI 171,835 X
141 804202503 B8/13/2025 8/13/2025 0 5,000 miPMI 157,082 X
142 803202503 8/1472025 8/14/2025 0 1,000 miPMI 154,438 X
143 805202503 Bi17/2025 B8/17/2025 0 1,000 miPMI 149,367 X
144 802202503 8/18/2025 8/18/2025 0 1,000 miPMI 91,706 X
145 803202503 B/18/2025 B8/18/2025 0 Unscheduled 154,813 X Reset Ecu A
146 804(20250Q3 8/19/2025 8/19/2025 0 Unscheduled 157,211 X Diagnose high speed switch
147 803202503 B/20/2025 B/20/2025 0 Unscheduled 154,919 X Repair calipher
148 804202503 B/20/2025 B8/20/2025 0 Unscheduled 157,215 X Reset ESS
149 805202503 8/2172025 8/21/2025 0 Unzcheduled 149,535 X Diagnose ECUA
150 803202503 B8/25/2025 B/25/2025 0 Unscheduled 155,324 X Lubricate bearing / bushing




Data Analysis

Metrics

* Developed Iin coordination
with the RTA

« Based on those in FTA’s
RBI toolkit

e Listed in the SSO
Procedures Manual

K2
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Transportation

13.2.2.1. Safety Data

Events:

Total count of events

safety event category

Percent of events by type (e.g. adverse vehicle on streetcar)

Percent of events by location (intersection, track segment, and/or facility)
Percent of events by time of day

Percent of events with injury and/or substantial damage

Hazard Records:

Total count of hazards

source (event, audit, inspection, other)

Percent of hazards by location (intersection, track segment, facility, other location-specific equipment or
infrastructure)

Percent of hazards (that are not immediate life safety risks) with recommended controlling measures
assigned within 30 calendar days

Percent of hazards with assigned owners

Percent of resolutions implemented on time (by proposed implementation date)

Mear Miss Records:

Total count of near misses

Percent of near misses by type
Percent of near misses by location
Percent of near misses by time of day



Data Analys

iIs using Metrics

A i M 0 P
Metric Subcategorny 202502 Count 20250Q2%  20250Q2 202502 Motes
Share % Change Priority
1
As of 630025, the 150k mi benchmark has been passed
by dvehicles: 803, 804, 306, and 807. Of those 4, only
803 and 807 had records submitted documenting the
150k PMI{using the 25k mi checklist.)
In previous quarters, gaps in 1,000 mi PMI records
submitted suggested that a PM| occured but that the WO
was not submitted (for example, 1k PMls were submitted
at 145k and 151k but not at 150k). The records in PMls
forthose two this quarter:
Percent of inspections deferred or 804:1k at 148k, 149k, 150k, 151k, 153k (no WO
14 |not performed Vehicles 3 79 -25% Medium submitted for 152k; Last 10k PMI record was at 137k; last
Of the 43 work orders completed in Q2, 36 were
completed within 3 days (30%). 42 were completed
Percent of inspections performed within 3 days (93%). Consistent improvement across
15 |onschedule Vehicles A2 G3ng 12 204 each quarter
4 434
22 |Total count of failures and defects  failures
Mumber and percent by
23 |typelequipment "Failure dueto SC b 0
24 "ESESizsues” 0
25 "camera issues” 0
26 "Pantograph lssue 0
27 “caliper leaking” 0
28 "BCU fault, control 1 2504
Mote: one failure listed as "charging issues” and “internal
29 "Charging issues” 1 leak”, same failure (807, 4/1G listed in each field)
Mote: one failure listed as "charging issues” and "internal
30 | “leaking fluids” 2 29% leak", same failure (807, 4/1G listed in each field)
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Prioritization

* Quarterly inspection prioritization
meeting scheduled following data
analysis

 [tems flagged during analysis
presented to SSO staff and
contractor leadership

 Typically, 5-15 items using safety
program, maintenance, inspection,
and other metrics
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Table 6: Risk Ratings

¢ E aC h |te M |S 'a te d Severity Fatality(ies) Catastrophic Critical Marginal Negligible
Probability 1 2 3 4 5

using Safety Risk A Fronuont
Tolerability Index B - Probable

D - Remote

3D
E - Improbable %
* Risk rating F - Eliminated

d ete rMmines S S OA Table 7: Safety Risk Tolerability Index and Risk-Based Inspection Actions

R B | Act | ons: Risk Levels Acceptance Criteria SSOA Risk-Based Inspection Actions

The SSOA conducts an unannounced inspection as soon as

Unacceptable under the

» Type of inspection

existing circumstances possible.
1 Undesirable The SSOA schedules and conducts an announced
[ ]
INs pecti O N inspection within two business days.
schedulin g Acceptable with review The SSOA schedules and conducts an announced

inspection by the end of the following business week, or as
soon after as schedule availability permits.

Acceptable without review The SSOA notifies RTA of risk in writing, and the RTA
addresses risk through SMS processes.

Eliminated The SSOA notifies RTA of a perceived eliminated risk in
writing; the RTA verifies actions it has taken to eliminate risk
and documents this in its SMS processes.




Q1 value Data Review Memo Notes 6/10 Prioritization Meeting Notes 6/19 Risk
Rating

Percent of 11.4% At EMBAREK, preventative maintenance inspections occur on 1,000 Work orders are all uploaded for 1,000 mi PMIs (except
inspections mi, 5,000 mi, 10,000 mi, and 25,000 mi cycles. According to the for 802). Mileage in between these PMIs seem to suggest
deferred or 300% vehicle work order records uploaded by EMBARK for PMIs, PMIs that the missing 5,000 mi, 10,000 mi PMIs did occur, they
Exa m p I e not increase  were missed (or excluded from records) for: were just omitted from the data upload?
performed fromQ4 e Streetcar 801 (5,000 mi PMI at 145,000 mi)
s  Streetcar 804 (5,000 mi PMI at 147,000 mi and 10,000 mi PMI  Streetcar PMI work orders are the only records

( J o o o
P r I o r I l I z a l I o n at 152,000 mi) submitted to the S50 as paper scans, whereas all others
s  Streetcar 806 (5,000 mi PMI at 157,00 mi) are exported in summary format from eWorkOrders.
These 4 missed or unaccounted for PMIs are 11% of the PMIs Announced inspection will cover PMI scheduling,
scheduled to occur during Q1. This value is potentially an tracking, and record keeping procedures and practices.

undercount, as no work orders were submitted for 802, in
operation for the full quarter.

Severity Fatality(ies) Catastrophic Critical Marginal Negligible
Probability 1 2 3 4 9

« Metric: % of streetcar PMIs [yt
deferred or not performed B - Probable

C - Occasional

- Rating: 3D - critical D - Remote
E - Improbable

severity, remote F — Eliminated
p ro ba bl | Ity —m ed lum ris k Table 7: Safety Risk Tolerability Index and Risk-Based Inspection Actions

° ° Risk Levels Acceptance Criteria SSOA Risk-Based Inspection Actions
- Inspection Action: i :
Announced inspection of

The SSOA conducts an unannounced inspection as soon as
possible.

Unacceptable under the
existing circumstances

. Undesirable The SSOA schedules and conducts an announced
p M | SC h ed U | N g an d inspection within two business days.
Acceptable with review The SSOA schedules and conducts an announced

tracking procedures and
practices the following
week

inspection by the end of the following business week, or as
soon after as schedule availability permits.

Acceptable without review The SSOA notifies RTA of risk in writing, and the RTA
addresses risk through SMS processes.

Eliminated The SSOA notifies RTA of a perceived eliminated risk in
writing; the RTA verifies actions it has taken to eliminate risk
and documents this in its SMS processes.




Reports

!nspection reports
INnclude:

» The data analysis
and prioritization
timeline

* Detalls from the
INnspection
prioritization
meeting showing
which items were
and weren't
prioritized for
INspection

m 1 Value Data Review Memo Notes

Count of

Events by

Type —Pan
Drops

Percent of
inspections
deferred or

not
performed

Number
and
percent of
failures by
vehicle

5
67%

increase
from Q4

11.4%
300%

increase
from Q4

See notes

Based on the discussion in recent monthly coordination calls,

EMBARK expected fewer pan drops to occur after a change in

policy on 3/1. However, 3 pan drops occurred in March, following

0 in January and 1 in February. No trends are present in vehicle or

time of day. Potential patterns for review in operators and

locations are as follows:

* 2 of 5 occurred on block 3 in Q1 (Reno Ave between the
Arena and Santa Fe stops). 3 of 8 pan drops occurred here in
Q4 and Q1 combined.

s 2 of 5 occurred on block 5in Q1 (OKC Blvd and Hudson,
between the Scissortail and Myriad Gardens stops). None Q4.

At EMBARE, preventative maintenance inspections occur on 1,000

mi, 5,000 mi, 10,000 mi, and 25,000 mi cycles. According to the

vehicle work order records uploaded by EMBARK for PMIs, PMIs

were missed (or excluded from recerds) for:

s  Streetcar 801 (5,000 mi PMI at 145,000 mi)

*  Streetcar 804 (5,000 mi PMI at 147,000 mi and 10,000 mi PMI
at 152,000 mi)

s  Streetcar 806 (3,000 mi PMI at 157,00 mi)

These 4 missed or unaccounted for PMIs are 11% of the PMIs

scheduled to occur during Q1. This value is potentially an

undercount, as no work orders were submitted for 802, in

operation for the full quarter.

Fleetwide, all vehicles are below the ASP system reliability

performance target goal of 10,000 miles mean distance between

failures (MDBF) over a 3-year rolling average. The three below are

also off target on the Lyear rolling average as well.

®  Streetcar 803 — 2 failures in Q1. In last 3 years, 802 has the
second worst MDBF (3,780 mi), and it was out from October
through January.

*  Streetcar 804 - 3 failures in Q1 and 3 in Q4. With a MDBF of
6,416 mi over last 3 years, it is also far below performance
the target of 10,000 MDBEF.

6,/19 Prioritization Meeting Notes

Rating
Given EMBARK's policy change didn't result in the ac
outcomes they hoped to see (short term, at least), this is

a pattern appropriate for announced inspections. Issue is
ongoing, risk rating is medium.

The announced inspection will cover:

- 0Observation of operations on track segments
w/o wire (from Santa Fe Hub platform on Reno
to S Robinson to OKC Blvd to 5 Hudson to
Transit Center platform)

- Training materials for operators

Work orders are all uploaded for 1,000 mi PMIs (except 3D
for 802). Mileage in between these PMIs seem to suggest

that the missing 5,000 mi, 10,000 mi PMIs did occur, they

were just omitted from the data upload?

Streetcar PMI work orders are the only records
submitted to the S50 as paper scans, whereas all others
are exported in summary format from eWorkOrders.

Announced inspection will cover PMI scheduling,
tracking, and record keeping procedures and practices.

PMI schedule adherence is more of a leading indicator 3D
above and will be prioritized for this round of inspection.

MDBF is more of a lagging measure that reflects overall

fleet maintenance and conditions.
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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-RBlI@dot.gov
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Risk-Based Inspection: Case Study

Cyrell R. McLemore, PMP®, TSSP

Senior Inspection Specialist, Office of Safety Oversight and Compliance

Federal Transit Administration

U.S. Department of Transportation \ \ \y
V Federal Transit Administration ALY - 69



RBI Case Study: WSDOT and Sound Transit

Washington State |
Department of Ryan Sigurdson
Transportation Jennifer Mars

(WSDOT)

(‘ U.S. Department of Transportation N \
~ Federal Transit Administration = ‘V-}4 — t: 70
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SSO Manager

WSDOT OVERVIEW Molly Hughes

Sound Transit
Link Light Rail

Seattle Streetcar
and Seattle

Monorail and Tacoma Link
( N ( N
— I(_';I raham — Jennifer Mars
arrison
g J g J
4 ) ( N
| Andrew | Ryan
Royer Sigurdson
\§ J \§ J
( N
— Ryan Syferd
g J

Washington State
Department of Transportation

7/



RTA OVERVIEW

Everett
(3]

Link light rail Everett

Future service: s Station
R 526/
Q¥ 1 Line Balard-Tacoma Mukilteo ®@  evergreen
. SW Everbtt
EE)N 2 Line Mariner-Redmond Industrial Center
EE)N 3 Line Everett-West Seattle
H@N 4Line South Kikland-Issaquah
@ T Line Tacoma Dome-Tacoma
Community College
In service:

Edmonds ¢ © 4 Canyon Park
Northgate-Angle Lake o

Tacoma Dome-Theater District

Sounder trains take Frest s
ark Kenmore_gothe y
Future service: [Es30000@o0oneoo0gss 5 T

)% SLine Dubont-Lakewood Brickyard
In service: Kingsgatel |
NLine Everet-Seattle ! Totem Lake

Sline Lakewood-Seattle

© stride bus rapid transit
Future service:
S0 51 Line Bellevue-Burien

520 52 Line tynnwood-elevie
$30 53 Line Shoreine-gothel Seattle
© T Express buses Midtown
In service:
—— Senice reevalted annally , .'
Judkins Mercer South
. Park Island Bellevue
© Newstatonor bus fciy
y Alaska 0
P Added paking P
® Station inprovements
NE 44th
O Majortansfer hub (@ NE aad
ising staton o bus faciy
Existing parking [OS Graham St
Provsiona gt il staton

Amtcak trains Monorail \@s Boeing Access Rd
Ferry terminal Sea-Ta Airport South
n

Rentor
Greyhound buses ! Streetcar - A
4 Burien 51

®Tukwila

i
For more details, induding information R &
about project schedules, go to =
soundtransit.org/system P®Kent
Kent Des Moines ()

Star Lake @)

san Tacoma Federal iy ff

Stadium owntown 2 »® Auburn

Disrct 4 R 01 City Hall
Tacoma General &
6th Ave Q
Hilltop District Q)

|
-, Ave

\ St Joseph') 2w 5@ Sumner

@ SEORCRORSOmO! © \

Tacoma S ° & & &

Community ¢ < g‘,@“ &
College +

Tacoma

Lakewood®

| 6
o SOUNDTRANSIT

Downtown Redmond

Issaquah ‘)

North
Sammamish

eattle Streetcar
* Track Miles: 3.8 miles.
« Stops: 17
* Vehicles: 10

eattle Center Monorai
 Track Miles: 0.9 miles

e Stations: 2
* Vehicles: 2

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

ound Transit Tacoma Link
* Track Miles: 4 miles.
« Stations: 12
* Vehicles: 8

73
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Washington State
———————————————— Department of Transportation

HOW DID WE

fanager

Will Chevalier
Robert Al
George McGinn

Introduction & WSDOT SSOA Update i evelop Point of
s Attendees will go around the table for Contacts and answer
infroductions. generalize
s (General overview of RBI Program

10:00

10:15

WSDQOT/ Sound Transit i O

« ERBI checkl VIEW an nments

RBI Workshop Agenda —

Meyeroff

New Procedure for 24- hour &
permit
Contact
5 preferred?
em will announce




HOW DID WE

Approved: _ Date
Manager, KL Metro Rail Section

Late
Lhirecho nd [ransa Light Had Operations

Approved Date

Operations Superintendent, KC Metro Rail Section

Approved Date
Link Transportabon Manager, Sound [ransit Light Hail

RTA RBI SOP p—

TI'||_1 procedure describes the responsibilitie S r-_- I'_'|I:llu.r':|l nts, |::lr..|r LI'_‘llilfF s fio L[.1I1..

and conduct
W public

transportation system

Thas procedure apphes to Operabions Maintenance Facility (OME ) mamtenance
areas, stations, rnight-of-way and affilialed funclions of the light rail system

DEFINITIONS

Restncted Araa — Areas includea -‘]-—L ~aibed nghti-o I Y, Maintanance aneas,
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Unannounced Risk Based Inspection Checklist - Sound Transit

Mock RBI Inspection Notes: Skull Island Conference Room
G E I H E R E ? October 15, 2024 10:00 AM - 2:30 PM
u Restricted Area Done Not Done Comments

1. Access Reviewed, Note » ROW training is
s« Within 2 hours of arrival ' every Thursday at 9am
2. Notification of Inspection Reviewed
Reviewed

+ Onsite escort (required)

= SS0 will present inspection Reviewed

notification form to RTA supervisor

. o S50 will call LCC to notify them of Reviewed
WSDOT/Sound Transit
(unannounced) and request an EIC

EIC may not always be readily
available; need to identify access

Mock Inspection Process - G o b KM ek T

document delay.

. Note: LLC does not control the
eC 1S a I l O eS o EIC communicates with LCC for yard. Sound Transit is in the
access process of creating a position; not

= EIC radio call sign going to call it Yardmaster-title to
be determined.

o LCC logs information related to, and
makes notifications re: inspection Reviewed
* Location & type

o If EIC not present, LCC will notify
assumed Craft Chief(s) based on Reviewed
scope of inspection

o LCC will call KCM Safety on-call and

email Link RBI Inspections email list Reviewed, ST will need to still
to notify leadership of 5SSO arrival develop email.
o Inspection to begin within 2 hours of : )
notification to LCC Reviewed
o Safety Staff may accompany S50
. AT i) ' llll‘ ."' =‘ B e




W H AT A R E Mock Inspection Action Items
Actionftem | Responsibility _Status
Standardized format template for inspection  SSO Due end of Qrt.1

WE LOOKING

notification.

F O R ? A list of all RTA SOPs or access to the folder Sound Transit 1/30/2025: SSO names have been
u of kept SOPs for SSO sent to ST for SharePoint access.

Provide EAMS access Sound Transit: Don Burr  Identifying correct contact within ST.

Update ST/KCM SOP to include LCC Chief Sound Transit: Don Burr  Include SOC number and Finalize
contact number as well as process to provide SOPR.
updated contacts when needed.

|dentify documents to be submitted to SSO Sound Transit: Kyle Finalizing 1/ 2 line.
Froelich & Mike Bauck  Tlink completed

Provide a list of SSO badge access and Sound Transit: Robert Request sent to security. Verification
explore additional badges for inspection Taaffe/ SSO needed. SSO will then test badge
areas needed. access.

Develop checklists for audit topics SSO Completed.




WHAT ARE
WE LOOKING
FOR?

Vehicle Maintenance Data

What is required

WSDOT Suggestion

Sound Transit applicable
document name

Sound Transit POC

Inspection and maintenance records and
report forms

Internal inspection results,
Monthly internal maintenance
results

EAMS - PM's and the
checklists associated

Mike Bauck/ Kyle Froelich

Work orders

Work orders

EAMS —Work orders

Mike Bauck/ Kyle Froelich

Records of failures and defects

Summary of vehicle inspection

EAMS — Repair work order,
Open work orders etc.

Mike Bauck/ Kyle Froelich

Records of revenue vehicles out of
service, including causal information

Bulletins, out of service logs

EAMS

Mike Bauck/ Kyle Froelich

Major maintenance activity schedule
and progress

Monthly vehicle schedule

EAMS PM calendars

Mike Bauck/ Kyle Froelich

Adherence to maintenance schedules,
including reports and documentation
of deferred maintenance.

Quarterly review of vehicle
maintenance schedules

PM — compliance report from
EAMS

Mike Bauck/ Kyle Froelich

Infrastructure Maintenance Data

What is required

WSDOT Suggestion

Sound Transit applicable
document name

Sound Transit POC

Inspection and maintenance records and
report forms

Internal inspection results,
Monthly internal maintenance
results

EAMS - PM's and the
checklists associated

Mike Bauck/ Kyle Froelich

Work orders

Work orders

EAMS —Work orders

Mike Bauck/ Kyle Froelich

Records of failures and defects

Maonthly list of infrastructure
defaults, daily report outs, station
reports

EAMS — Repair work order,
Open work orders etc.

Mike Bauck/ Kyle Froelich

Records of infrastructure with work
arounds, including causal information

Bulletins, out of service logs

EAMS

Mike Bauck/ Kyle Froelich

Major maintenance activity schedule
and progress

Monthly infrastructure schedules

EAMS PM calendars

Mike Bauck/ Kyle Froelich

Adherence to maintenance schedules,
including reports and documentation
of deferred maintenance.

Quarterly review of infrastructure
maintenance schedules

PM - compliance report from
EAMS

Mike Bauck/ Kyle Froelich




DATA
COLLECTION

R i

This Photo by Unknown Author is licensed under CC BY-SA
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I M A I L RE: Q2 RBI Data Submission for 1 and 2 Line — Due July 31st

* Ensures compliance with
. Documentation Required by July 31+
Fe deral TranSIt The following items must be submitted by the July 31st deadline.
1111 1 1. Safety Dat
Administration (FTA) ey ot
R + Internal and external audit reports
re qUIrementS 2. Infrastructure Maintenance Data
[ ] S pp 1 k + Capital project schedules and progress updates
u Orts accurate rls o Source: Updated documentation for TSS-MT) Certification-Milestone-Schedule-Matrix-FINAL_11.7.24

evaluatlon and OV€rSlght 3. Inspection and Operational Data
M M Inspection and maintenance r d
® Reduces the llkellhOOd Of o Sources: Fastfield Ap pervisor ride reports); Power Bl Field Observation App (ST Transportation Superintendents' train ride data)

Documentation of adhere ules, in reports of m i insp

Good morning,
This is a courteous reminder that Q2 RBI data for 1 Line and 2 Line must be submitted to the SSO by July 31st.

To help streamline the submission prt ‘ve outlined the specific documentation required by the deadline. Additionally, | will detail out what information we already have access to and what is provided to us monthly.

ﬁndings Corrective actions o Sources: Fastfield App 'xerwbomdereport.s_;_.Px:\u\fe'E‘!IFieLci(I servation App (ST Transportation Superintendents' train ride data)
b ) Failure and defect records

o Source: CSR Log

Or ﬁlnding impacts ": riction records

Source: Daily Train Orders SharePoint
nt and Safety Risk Mitigation Verification

[ Demonstrates Strong internal ::_ Source: ESRT SSO Report
controls and audit readiness

Access to Data and Records by July 31st

The following information and documentation will be available or a ble to the SSO by the July 31st deadline.



Collision (8 Event records)
Transit 1L2025- Closed LINK 02-06-2025 6:00pm Orcas Street ROW Incident Collision Pedestrian THE SOC RECEIVED
0206 ANLCC ST ALERT
NOTIFICATION

ADVISING OF AN
LRV/PEDESTRIAN
COLLISION NEAR
THE AREA OF MLK JR
WAY AND ORCAS ST
CAUSING A
SIGNIFICANT DELAY
IN SERVICE. THE
INVOLVED
PEDESTRIAN WAS
R REPORTEDLY
Xamp eS TRANSPORTED TO
. THE HARBORVIEW
MEDICAL CENTER
BY MEDIC ONE FOR

 Monthly Hazard Log T

MAJOR INJURIES.

Transit 1L2025- Closed LINK 02-10-2025 6:50am MLKand ROW Incident Collision Vehicle Link Light Rail Train

0210 Dawson #13 was operated in
V e I I e Or S Street revenue service by
Operator #23865.

At06:48, as Train
#13 was proceeding

: ; O d NE on MLK]r. Way $
= a V en O approaching S
Dawson st. motor
vehicle (V2) made an
illegal left turnand

compartment of LRV
263B. Rail
° L4 Supervisor #570
responded and
Rail Safety & Securit
right side skirt and
right corner coupler

. hood of LRV 263B.

Vehicle maintenance
Omml ee arrived to remove
the damaged side

skirtand Train #13
was taken out of

revenue service and
¢ Ont O S operated back to the
OMF-Central.

Mo injuries were
reported by the
operator or
passengers on Train
#13. Passengers
were transferred to
following Train #14.
V2 was towed from
the scene.

Transit Closed LINK 02-15-2025 4:11 pm MLK|Rway ROW Incident Collision Vehicle AT ABOUT 1627

and S HOURS, T-210 (G.

Kenyon HURST) CALLED THE
SOCTO REPORT A
NON-INJURY
COLUSION
BETWEEN A
VEHICLE AND
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MAINTENANCE INFRASTRUCTURE

nterprise
sset
anagement

(EAMs)

| 5
o SOUNDTRANSIT

Work Management Portal

Current Working Location | FACLINK - FACILITIES LINK MAINTENANCE

Asset Search

Go To Service Request

Service Request Summary | Add/Edit Filter

Filter Edit Saved Filter

Service Requests

Refresh | OFF

Scheduled S

Go To Work Order

FACLINK ~ |Year|2025 No

Work Order Summary | Add/Edit Filter

Filter Edit Saved Filter Planning Pending

0 94

Work Orders

Assignment Status

Task or Symptom Status
INTED PENDING

PENDING
PENDING

PENDING

Finished

16

Status

Delay Status

TR?




Pages |3 File ~ — Export - ‘® Subscribe | --- f» Copilot ]

Repair Work Order Repair Work Order Counts Repair Work Order Chart Work Group
0-29

Work Order Location 90+ Total Work Order Location O Search
Preventive Maintenance CLEPWER 1 @ CLEPWR 30+ . C LE(P“R

NLKFAC ®ELKPWR 60+ s ELKPWR
Warranty Work Order NLEPWER. W o0+ - NLKFAC

NLESIG 180+ > NLEPWR

Completed Work Order ELKPWR @NLEPWR 365+ > NLESIG
NLETRK NLESIG > NLETRE

Rail Issues Total

@NLKFAC

el e L I = = A )

L
=

®NLETRK

I Power Issues

‘Work order Count

SCADA lssues

Signals Issues

VM Issues Repair Work Order Counts Repair Work Order Chart 5 Task Description

Work Order Asset ID First Work Order URL  Min of Work Order 500 MCM MESSENGER WIRE
Assets Or Checklist Modification Dav :
. ays open APPRENTICE TRAINING - GENER.
S 550051 BENDER. GROUND DETECTOR
Graffiti Labor Hours WPS . - A - . TARY IGE
CLKPWR-2024-1504 e CATENARY HANGER
C755-0CS-2 DC FEEDERS
Unplanned Weork Orders 3 CLEPWR-2024-1456 @ DC MAIN BREAKERS
F10-OCS-EB ) _ EMERGENCY TRIP SWITCH
Pending Part Request 5 ELKPWR-2025-56 > Days Open Group FIRE ALARM SYSTEM
E12-TPSS @00+ FIRE SYSTEM
Work Orders by Location < CLEPWR-2024-1404 e GENEFRAL TASK FOR ASSET
MO1-TPSS INSIDE LIGHTING
SCADA CCTV Work Order * CLEPWR-2024-1448 o INSULATORS
NOOTPSS _— i METERING AND CONTROL DEVICE
SCADA CCTV Service Req LRl MOTOR OPERATED TRANSFER §...

N03-TPSS 30 (100%%) o .
\ ’ - ENUE "LE : .
S | NONIEVENE VEiz AT

SCADA CCTV Title Search
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Work Order Delay r SOUNDTRANS,T POWER BI

Work Order Delay Open Trend

MAINTENANCE INFRASTRUCTURE




INSPECTION/
OPERATIONAL DATA

Examples:

* Employee Safety
. *4.13 - Bell and Horn Signals: 7,392 (22.94%)
RepOl‘tlIlg TOOI *7.33.3 - Birthing Markers: 5,765 (17.89%)

@ *7.24 - Accelerating and Braking: 4,681 (14.53%)

¢ Tl‘aln OrderS *7.38 - Operating Speeds: 3,625 (11.25%)

*7.21.4 - Train Door Operation (Terminals): 3,171 (9.84%)
 EAM -
S @ *7.26 - Station Announcements: 2,813 (8.73%)

) *7.13 - Information to Passengers: 1,768 (5.49%)
. FaStﬁeld App All Others: 1,101 (3.42%)

. 7.8 - Adherence to Schedule: 865 (2.68%)
. PO VV el‘Bl *SOP 5.1 - MLK Operations: 584 (1.81%)

1.26 - Uniforms: 452 (1.40%)
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HOW WE
ASK
OURSELVES
THE BIG

QUESTIONS

Safetv Data

Safety Metrics

Version 2024

Data Type

Initial assessment

Records of events, including:

¢ primary source information from
each RTA investigation if the RTA
completes investigations on behalf of
the SSOA.

e causal and contributing factors.

e root cause

* on-time reporting

Are types of events trending up?

Are hazards going up within a specific area?

Do events have repeated causal/ contributing factors & root cause?
Are there multiple event recurrences?

Is documentation completed and follows internal processes?

Hazard records include:

hazard source

associated consequences.
safety risk ratings

status of any mitigations.
employee safety reports

Are types of hazards (Physical, Biological, Ergonomic, Chemical, and Psycho-
Social) trending up?

Are hazards going up within a specific area?

Is documentation completed and follows internal processes?

Are there repeated concerns/ hazards?

Safety risk mitigation records include:

¢ Dbefore and after risk ratings

e how the RTA monitors the
implementation and effectiveness of
safety risk mitigations.

Are RTA identified safety performances being met?

Are operational performances being met?

Are KPIs being met?

Is documentation completed and follows internal processes?
Are there repeated concerns/ hazards?

How many RTA safety inspections were performed?

Any trends within RTA safety inspections?

Corrective Action Plans
e hazard rating
e source of CAP
o CAP status

Are CAPs closed on time?

How many source types are there?

How many similar hazard ratings?

Is documentation completed and follows internal processes?
Are there repeated concerns/ hazards?




RISK
EVALUATION -
CALCULATIONS

Likelihood (L) x
Severity (S) = Risk
Factor (RF)

Likelihood

10.0 Certain to happen Certain to happen in under 3 months (1 in 10)
6.0 Probable Likely to happen within 3 to 6 months (1 in 100)
3.0 Possible Likely to happen within 6to 12 months (1 in 1,000)
1.0 Remote Likely to happen within 12 to 24 months (1 in 10,000)
0.5 Unlikely Likely to happen within 2 to Syears (1 in 100,000)
0.2 Extremely Remote Would not expect to happen within 10 years. (1 in 1,000,000)
|Seuerity
Safety Maintenance Inspection Personnel SS0 Field Industry
Program Data Data Data Observations | Trends
Data
100.0 [Catastrophic | Massive NID No Mo records/ Massive Massive loss
effect Maintenance inspection data to effect across
involving all Program/ program,/ provide/ involving all multiple
RTA Extensive Massive Massive RTA agencies
departments damage effect effect multi- departments
greater than multi- agency SSO
$1M agency response immediately
response halts rail
operations.
40.0 Hazardous FTA Recurring Recurring Recurring Major effect, Multiple
Reportable/ Deficiencies/ Deficiencies/ Deficiencies/ involving RTAs
Major effect, not fully not fully not fully Multiple RTA significant
involving implemented implemented |[implemented departments element
Multiple RTA program/ program/ program/ findings. /> failures.
departments Major damage Multiple Multiple 50% of SSO Unable to
greater than findings findings observations continue
$500K but less resultin operation.
than $1M findings. FTA
requests
immediate
response
10.0 Major State Open work Single Localized Localized Localized
reportable/ orders significant effect, specific | effect, specific| effect,
Major effect, =3months event element ?jreea’ ?rrﬂent ; area, or SFBCiﬁC area,
i i g g ailure. par : : :
MUltiple RTA | Eroater than - | be undbls 6 | <80%ofSSO" | S35 TSSG ” | department
250K but less | continue the observations observations may be unable
departments than $500K operation. / resultin resultin to continue
Substantial findings. findings. operation.

financial loss




RISK
EVALUATION
- RESPONSE

Risk Factor Rating Table

Priority

Response

Actionable Timescale

Very High

Intolerable, Immediate
inspection scheduled.

Inspection Immediately

599-400

High

Substantial,

Inspection within 3
months

399- 200

Moderate

Moderate

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

Possible

Tolerable

Review in 6 months

Low

Acceptable,

Review in 12 months




RISK
EVALUATI O N Certain to
- R E S P O N S E — Possible | Possible

Catastrophic Hazardous Major Minor Negligible

Probable Moderate Possible
Possible Moderate Moderate Low
Remote Moderate Moderate Low Low

Unlikely Moderate Moderate Low Low Low

Extremely

Low Low Low Low Low

Remote




RISK
FACTOR
LOG
RESULTS

A

Maintenance Data (Infrastructure)

Data Type

Initial
assessment

Imitial results

Risk Factor
Rating

Response

Inspection and maintenance records and
report forms

Any trends
(Work Group)
within RTA-
Identified
Defects?

Work orders by location,
MLK total 26 CLKPWR has
19 and CLKTRXK has 7. All
open more than 365 days. As
well as incorporating events
along the alignment.

400

Inspection within
3 months

Work orders

How many work
orders are still
open?

Repair work orders CLKFAC
has a total of 584 open work
orders, 219 are 365+ days,
110 are 180+ days, 75 are 90+
days, 45 are 60+ days, 63 are
30+ days and 72 are less than
29 days.

Review in 6
months

Records of failures and defects

What 1s the
status of RTA-
Identified
Defects?

NLESCA 1 1

Review in 6
months

Major mamtenance activity schedule and
progress

What 1s the
progress of the
scheduled
activities?

PMs for CLKPRW has a total
of 14 past due work orders, 10
of those are 365+days. 7
waiting engineering support
(7 1s waiting ESR to ST
maintenance oversight)

Inspection within
3 months

Adherence to maintenance schedules
mcluding:

Are any of the
maintenance
activities are on

PM inspected for CLKFAC
had 19 PMs at 90+ days but
less than 180+ days.

Review in 6
months




RISK
FACTOR
LOG
RESULTS

+

Maintenance Data (Vehicle)

Data Type

Initial
assessment

Initial results

Risk Factor
Rating

Response

Inspection and maintenance records and
report forms

Any trends
(location) within
RTA-Identified
Defects?

Repair work orders
CLKLRYV has a total 166 that
are over 30+ days. With 28
being 365+ days.

100

Review in 6
months

Work orders

How many work
orders are still
open?

Repair work orders
CLKLRYV has a total 166 that
are over 30+ days. With 28
being 365+ days.

Review in 6
months

Records of failures and defects

What 1s the
status of RTA-
Identified
Defects?

90+ days

CLKLRV: 30 open
workorders

CLKNRYV: 1 open workorder
ELKLRV: 11 open

workorders

Review in 6
months

Records of revenue vehicles out of
service, including:

e causal information

How many
vehicles are out
of service?

CLKLRYV: 10 vehicles out of
service
ELKLRV: 34 vehicles out of
service

Reviewin 6
months

Major mamtenance activity schedule and
progress

What 1s the

progress of the
scheduled

activities?

PMs for CLKMSC has a
total of 321 past due work
orders, 103 of those are
180+days. Annual tool

mspections.

Inspection within
3 months




OIVAN2 A3 {A'A RBI Maintenance Infrastructure Trending

REVIEW &
TRENDS

Inzpection and maintenance records
and report forms

Work orders

Fecords of failures and defects

Mzjor maintenance activity schedule
and progress

Adherence to maintenance schedules

including:

. reports and documentation of
deferred maintenance.

Inspection and maintenance records

and report forms

Any trends (Work Group)
within RTA-Identified
Defects?

How many work orders
are still open?

What iz the status of
ETA-Identified Defects?

What iz the progress of
the scheduled activities?

Are any of the
maintenance activities are
ol time or past due?

Any trends (Work Group)
within BT A-Identified
Defacts?

CLETRK has 18 open work orders, 14 are 365+ days (11 of thoze are 1000+ days),
1 1z 90+ days and 3 are 30+ days.

Bepair work orders CLEFAC has a total of 584 open work orders, 219 are 363+
days, 110 are 180+ days, 75 are 90+ days, 45 are 60+ days, 63 are 30+ days and 72
are less than 29 days.

CLETEK: §

NLEFAC: 7

NLEPWE- 3

NLESIG-3

ELKTEE-2

NLESCA-1

NLETEE-1

PMs for CLEPEW has a total of 14 past due work orders, 10 of thoze are 365+days.
7 waiting engineering support (7 is waiting ESE. to 3T maintenance oversight)

PM inzpected for CLEFAC had 19 PMs at 90+ days but less than 180+ days.

CLETEEK has 13 open work orders, 14 are 365+ days (11 of those are 1000+ days),
1 13 90+ days and 3 are 30+ days.




QUARTERLY
REVIEW &
TRENDS

|w-:-|- Cirder Dilay

i i a

Percent of Work order delays by Location

Count of Work orders by Location
Work Order Locafion kI 3 b+ s 1308 365 Tokal
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HOW WE INITIATE

RBI Planned Inspections

Inspections Data

Fecords of events

Inspection and
mamtenance records and
report forms

Major mamtenance
activity schedule and
progress- Maintenance
Data (Vehicle)

Major mamtenance
activity schedule and
progress- Maintenance
Data (Infrastructure)

Inspection Type

Planned Announced
Inspection’ Un-
Festricted Area
Planned Announced
Inspection’ Un-
Restnicted Area
Planned Announced
Inspection’ Restricted
Area

Planned Announced
Inspection’ Restnicted
Area

Notification

Minimum 14-day
advanced
notification
Minimum 14-day
advanced
notification
Mimmum 14-day
advanced
notification

Minimum 14-day
advanced
notification

Union
Station

MLE &
Umon

Station
OMEF-C

Tuesday May
2T

Thursday July 3=

Thursday July
3rd

Thursday July
Jlst

Tuesday June
(e

Thursday July
17th

Tuesday July

17th

Thursday
Angnst 14th

This letter serves as notification that a risk-based inspection will be conducted at your facility. Please find the
details of the inspection below:

Inspection 1: Inspection and maintenance records and report forms

Inspection Date: July 17%, 2025

Inspection Time: 09:00

Inspection Location: MLK Alignment

Inspection Type: Physical walking inspection along MLK alignment.

How Risk Was Established: Evaluation of work orders by location, MLK total 26: CLKPWR has 19
and CLKTRK has 7. All open more than 365 days. As well as incorporating events along the same
alignment. Our focus was on the CLKTREK. Due to the likelihood of MLK corridor events the rating is
10.0: Certain to happen: Certain to happen in under 3 months (1 in 10). As well as the severity rating of
40.0: Hazardous: Recurring Deficiencies. This risk rating was caleulated as Likelihood (L) x Severity
(S) = Risk Factor (RF)

10 X 40 = 400 Risk Factor

Risk factor ratings of :599- 400 is considered high with a response level of Substantial and an Inspection
within 3 months,

Restricted/Unrestricted Area: Unrestricted: Rail Stations (public areas)

Escort Required: None

Meeting Location for Inspectors: Rainier Beach Station

Documentation needed: MLK workorders CLKTRK 2022-2022, CLKTRK 2024-440, CLKTRK 2024~
441, CLKTRK 2024-444 & CLKTRK 2024-446. As built list per each workorder location. Associated
risk assessment or reactive hazard identification to each workorder.

Inspection 2: Major maintenance activity schedule and progress

Inspection Date: July 17%, 2025

Inspection Time: 13:00

Inspection Location: OMF-C. Maintenance department

Inspection Type: Document review

How Risk Was Established: Evaluation of progress on scheduled preventative maintenance, PMs for
CLKMSC has a total of 321 past due work orders, 103 of those are 180+days. Our focus was Annual
tool inspections. Due to the likelihood of MLK corridor events the rating is 10.0: Certain to happen:
Certain to happen in under 3 months (1 in 10). As well as the severity rating of 40.0: Hazardous:
Recurring Deficiencies. This risk rating was caleulated as Likelihood (L) x Severity (S) = Risk Factor

P w ks

L




INSPECTION ACTIVITIES
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FINDINGS

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 colo




THE CONCLUSION

Re: WSDOT SSOA Report on Announced Inspection of Sound Transit Link Light
Rail

- location
ment under

r the evaluation of k : the MLK al

work orders were identified: 19 attributed to CLKPWE. and 7 to

L]
Ins e Ctl On rs have remained open for ov 5 B
: 5 Al ciated events along the alignment. the inspection focus was di

dditi lata re
Re O rt mainten
with 1

inspections as part of the maintenance review.

Report Number: 20250717 LILR MLK & 20250717 LLR OMFC

Date and time: 17/2025,9:

Bra 1 Street, O
document revi







CAP PROCESS




QUARTERLY CAP DISCUSSIONS

7117725 -Document
review at the OME-
C, Mamntenance
department

71725 -Document
review at the OMF-
C, Mantenance
department

7117725 -Document
review at the OMF-
C., Mamntenance
department

No documented process to confium 1%
and 2™ notification request per SMP
22.18 section 4.5.

Mo orgamzed process of locating
gathermng tocls for cahbraton when they
come due. Items listed at OMF-C but
located at OMF-E

Items histed as “non calibrafed tool” shll
appear m EAM:= and Power B1 as past
due. ECM 15 unaware 1f item= shounld be

calibrated

RBI Findings/CAP Status

2084 - Moving forward, M5C staff will add a conument
in the ‘Motes' portion in EAMS tools PM workorder, for
each calibration request that is sent to the Department
which will notify each Craft for the tool calibraton.
Feazibility of suto-generated notaScation

feamres functonality within new EAMS for calibration
due date will be explorad.

2084 - Future achon: Craft wll be assigned to
manage their own tools. The Pilot program with
Signals and subsequent follow-up with the other
departments will move this responmibahity to each
department. The movement of tools will be tracked
by the departments that use them. The departments
new assigned cahbration PMs wall mitate the process
of them providmg the tools to MSC for cahbration.

208A - Tool Cahbration will be transferred to each
Craft, owner of thew tools. By domng so. thas wall
transfer the responsibility to each department Craft
and create a direct hine of communication to ensure
tools are properly input m EAMS for cahbration

9/182026

97182026

0/18/2026







QUARTERLY REVIEW

Top Three CAPs Identified

Chric Eardizh Appls Cuap audit Mew PINS Collecting monthly CAP Loz updates. 04 2026
fimding. camahilifias. *C AP Log updates with project updates may oot alizn.

Previous Top CAPs

1%5: Findimg 1 - KECM method for dooumenting and maintzining waining records Currently regquesting CAP Closure

for itz employess

Finding 3 — and retaining training records for KCM staff

14628 Westlake 5taton roof lid damaged; Investigation found that 5T was Closed 07-2025
notifisad in advance of the construction work that was to take place above WLS

station roof.




QUARTERLY REVIEW

Risk Prioritization

Tramsit Workers Assanlis

Power Outages

Q3
4 Physical Assault — revenns Vehicle
7 Physical Assault —revenue facility
Which ocomred on platforms

2025 YTD: 83 Worker Assamlts

Q3
3 Vehicles
1 pedestrian
MN2SYTD:
11 Vehicles
2 pedestrians

Q3
5 - Tukwila International Boulevard (2),

Foossvelt, Mountlake Terrance, Columbia City,

OMEF-C
M25YTD:
17 Power oufages

Continued monitoring of several mitigations;
de-escalation traiming, security, ambassadors,
S0Ps

Response for FTA's General Directive 21-1

ST Investigations and assessments team
conducting review of root cause,

determining factors, and corrective actions

4 loss of power at stations Signals was contact
o mvestizate the lssues

1 breaker over heated found the HVAC in
substation was not working. Facilities was
working to resolve the issue. Door opened to
cool down

4B- Moderate
Security Matrix

iB-Undesirable (vehicle)
2C-Undesirable (pedestrian)
Safety Matrix

3B-Acceptable with review
Safety Matrix




ANNUAL LOG

Data Type:

1 2025 Result
Maintenance Infrastructure esults

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

240: review 1n 3 months

ecords of failures and defects 240: review 1n 3 months

ajor maintenance activity schedule and progress 240: review 1n 3 months

Adherence to maintenance schedules 400: Inspection within 3 months

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







KEY TAKEAWAYS

* Acknowledging imperfection and growth
* Meaningful corrective actions

* Increased awareness and 1involvement

» Stronger relationships and inclusion



THANK YOU

Jennifer Mars Ryan Sigurdson
(360) 810 — 1369 (360) 810 -1720
Jennifer. Mars@wsdot.wa.gov Ryan.Sigurdson(@wsdot.wa.gov




Contact Information

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