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WMSC-24-C0258

WMSC-24-C0259
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Open

Open

Open
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Open

Open

CAP Status Finding/Recommendation Rating - Source
Closure Date
Inherent
““k: ly appropriate that will alert wayside workers of approaching trains and will alert train when appl g areas with workers on or near the 03/01/23 Safety Directive 16-2 (12/15/2015)
Te_n M.etrorall structures have steel rocker bearings, which created a seismic risk in the event of an earthquake other NA 06/25/30 Elevated Structures Audit (1/25/2021
seismic events.
Open A lack of an Intrusion Detection Warning (IDW) system where WMATA's own criteria require it. NA 06/05/28 WMSC Directive (3/31/2021)
Open Metrorail is not maintaining a fully ioning radio icati system in all rail yards and shops. NA 12/28/26 WMSC Directive (4/30/2021
Open Finding 2. Metrorail ignores the um daily release period (rest period) requirements in its Fatigue Risk Management Policy. NA 03/10/26 Fitness for Duty Audit (8/31/2021)
Metrorail does not consistently follow a standard process to address wheels out-of-round, to prevent cars with wheels out-of-round from operating, and to identify and address the root causes of wheels out-of- Revenue Vehicle (Railcar) Programs Audit
NA 09/26/26
round. 9/14/2021
Open Metrorail railcars do not include inward-and outward-facing audio and image recorders in all operating compartments. NA 1017126 | Revenue Vehicle (Railcar) Programs Audit
: 9/14/2021
Traction Power Maintenance employees do not get all required information and training to maintain equipment that they are directed to work on, and there is no processin place to ensure that personnel NA 05/11/27 High Voltage Traction Power Audit
are trained on specific equipment prior to working on that equipment. 10/27/2021
Open Finding 12. The exit stairwell from Rosslyn Station is not protected from obstructions, which creates a risk that the hatch will not be able to be opened in an emergency, trapping customers inside. NA 10/05/26 Emer, ::";‘ M:rr;a r:EZmzlaz"z?zZ"e Life
Safety Programs (2/22/22)
Flndlng 3. Metrorail creates safety rls!(s by not. requlr!ng and conducting territory familiarization and physical characteristics training, and not of physical istics prior to NA 06/15/27 Rail Operations (4/7/22
operations personnel work on a line, in a terminal or in a yard.
Finding 13. With frequent ificati due to y and orders, and outdated versions of Metrorail’s rulebook being distributed to personnel when hard copies are available, the latest Metrorail
Open rules are not easily accessible to train operators. This creates document control issues and makes a rule requiring personnel to carry the latest version of the Metrorail Safety Rules and Procedures Handbook NA 03/28/26 Rail Operations (4/7/22)
(MSRPH) unrealistic.
Finding 1. Metrorail has not and il a ive water intrusion and remediation program covering stations, and which il to damage and deterioration of NA 04/25/28 Station Maint. Audit
structures and other assets, to electrical hazards and to other safety risks. (5/25/22)
Metrorail has an il ive and i icient i i i and cleaning program for ic Train Control i particularly i ing a lack of required tools, procedural compliance, and NA 12119126 ATC Room inspection, maintenance and
supervisory oversight for care of vital equipment housed in train control rooms, and is not maintaining the structural integrity of these ancillary rooms. cleaning program (8/4/2022]
Open Finding 3. Metrorail is closing preventative maintenance work orders without correcting known deficiencies, which does not comply with its Systems Maintenance (SMNT) Maintenance Control Policy. NA 12/01/26 Communications Systems (9/29/2022;
flndmg 4 Metrf)rall o! a.re r!ol t L ! res to ar!d ying |ss.ues. related to trouble calls pertaining to communications systems. Metrorail closes communications related NA 03/08/27 Communications Systems (9/29/2022
‘corrective maintenance” (repair) tickets without ying, and issues. Communications Systems (9/29/2022)
Flndlng 6. Metrorail has s training for nunica 0 job training (OJT) that SMNT itself describes as deficient, and a lack of requirements to ensure that personnel only work NA 05123128 Communications Systems (9/20/2022
on equipment they are trained on and capable of maintaining as required by the PTASP.
c R
Fmdmg 9. Metrorail communications rooms have signs of recurring water, dirt and dust intrusion. Metrorail is also improperly storing equipment in these rooms. in these rooms may not NA 06/23/26 Communications Systems (9/29/2022
function as required for the safety of riders, workers and first responders.
- . : : Roadway Maintenance Machines
. . NA 10120125 Seadway Maintenance achines.
Open Finding 1. Metrorail does not ensure the use of adequate fall protection when working on or around RMM. 10/18/2023)
Finding 1: Metrorail AT.C Maintenance personnel_do _not have a uniform understanding of Metrorail Erocedures, which Ie.ads to |nadequale.comp.le.hon of safety la§ks, such as [nspectnons and hanfilmg of vital NA 01/10/28 ATC and Signals Program (1/18/2024)
systems, that are required to ensure that track circuits and other elements of the ATC system function properly as required to prevent train collisions and to provide other designed safety protections.
Finding 1: Metrorail AT.C Maintenance personnel_do _not have a uniform understanding of Metrorail Erocedures, which Ie.ads to |nadequale.comp.le.hon of safety la§ks, such as [nspectnons and hanfilmg of vital NA 02/08/27 ATC and Signals Program (1/18/2024)
systems, that are required to ensure that track circuits and other elements of the ATC system function properly as required to prevent train collisions and to provide other designed safety protections.
Finding 1: Metrorail AT.C Maintenance personnel_do _not have a uniform understanding of Metrorail Erocedures, which Ie.ads to |nadequale.comp.le.hon of safety la§ks, such as [nspectnons and hanfilmg of vital NA 07120126 ATC and Signals Program (1/18/2024)
systems, that are required to ensure that track circuits and other elements of the ATC system function properly as required to prevent train collisions and to provide other designed safety protections.
Finding 2: Metrorail does not review, analyze, and act upon available safety data about the health and functionality of the Automatic Train Control system and subsystems as required by Metrorail's Agency Safety
Open Plan. Therefore, Metrorail’s ATC Engineering cannot reliably or proactively determine whether or not the ATC system and subsystems are or will be functioning as designed to provide for the safety of riders and NA 04/12/27 ATC and Signals Program (1/18/2024)
workers.

0 deé‘:"‘;";’l';e" Finding 3: Metrorailis putting its personnel at risk due to health hazards such as damaged and repositioned materials marked as containing asbestos that are not being identified and managed as required by its Agency Safety Plan. NA ATC and Signals Program (1/18/2024
Open Finding 4: Metrorail is not systematically identifying, tracking, and mitigating hazards related to automatic train control and signaling as required by its Agency Safety Plan. NA 09/15/26 ATC and Signals Program (1/18/2024)
Open Finding 5: Metrorail is not maintaining its books of plans in accordance with its requirements. NA 10/24/26 ATC and Signals Program (1/18/2024)
Open Recommendation 1: Metrorail has not determined the required staffing for ATC and Signals. NA 11/10/26 ATC and Signals Program (1/18/2024)
Open Recommendation 2. Metrorail does not ensure that lessons learned from prior projects are consistently shared with all relevant personnel responsible for ATC and Signals. NA 11/17/25 ATC and Signals Program (1/18/2024)

Reco.mmendahon 3: Metrorail does not have a procedure for the removal of hang tags in Train Control Rooms that indicate temporary modifications. This has led to many rooms having such “temporary” hang NA 02115127 ATC and Signals Program (1/18/2024)
tags in place for decades.
Open Develop and implement a corrective action plan in accordance with the requirements of WMSC Program Standard Section 9.C to address Safety Recommendation R-23-28. NA 03/15/27 Order re NTszassza;e111':7;00;:'"9"“"0" R
23-28 (1/17/2024)
Open Develop and implement a corrective action plan in accordance with the requirements of WMSC Program Standard Section 9.C to address Safety Recommendation R-23-28. NA 03/14/28 Orderre NTSZBSSZaale1I1§IeZc0":2r:mendauon R
23-28 (1/17/2024)
Open Develop and implement a corrective action plan in accordance with the requirements of WMSC Program Standard Section 9.C to address Safety Recommendation R-23-28. NA 02/28/27 Order re NTszassza;e111':7;00;:'"9"“"0" R
23-28 (1/17/2024)
Open Finding 1: Metrorail is not i i ifying, ing, and ing water intrusion in power rooms. NA 08/23/27 Power Systems (2/7/2024)
Open Finding 1: Metrorail is not carrying out railcar mail and il ion tasks as ified by its p 2B 02/28/27 Revenue Vehicles Audit (5/21/24)
Open Finding 2: Metrorail is training railcar personnel on outdated procedures. NA 04/13/27 Revenue Vehicles Audit (5/21/24)



https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/FTA_Safety_Directive_16-2_(12-15-15).pdf
https://wmsc.gov/wp-content/uploads/2021/01/WMSC-Audit_BridgesElevatedStructures_POST.pdf
https://metrorailsafety.sharepoint.com/:b:/s/SCS/EcgRKg8v0f9EosGQM7r27dEBHIoiYhcdnfjFhfzDQDQHLA?e=UmrWMQ
https://wmsc.gov/wp-content/uploads/2021/04/WMSC-Findings-on-Yard-Communication-and-Dark-Territory-043021_Final.pdf
https://wmsc.gov/wp-content/uploads/2021/08/WMSCAuditofMetrorailFitnessforDutyPrograms2021.pdf
https://wmsc.gov/wp-content/uploads/2021/09/WMSC-Revenue-Vehicle-Railcar-Audit-2021.pdf
https://wmsc.gov/wp-content/uploads/2021/09/WMSC-Revenue-Vehicle-Railcar-Audit-2021.pdf
https://wmsc.gov/wp-content/uploads/2021/09/WMSC-Revenue-Vehicle-Railcar-Audit-2021.pdf
https://wmsc.gov/wp-content/uploads/2021/09/WMSC-Revenue-Vehicle-Railcar-Audit-2021.pdf
https://wmsc.gov/wp-content/uploads/2021/10/WMSC-AuditofHighVoltageandTractionPower_FINAL.pdf
https://wmsc.gov/wp-content/uploads/2021/10/WMSC-AuditofHighVoltageandTractionPower_FINAL.pdf
https://wmsc.gov/wp-content/uploads/2022/02/WMSCEMFLSAudit_22222.pdf
https://wmsc.gov/wp-content/uploads/2022/02/WMSCEMFLSAudit_22222.pdf
https://wmsc.gov/wp-content/uploads/2022/04/WMSCRailOperationsAudit_FinalReport.pdf
https://wmsc.gov/wp-content/uploads/2022/04/WMSCRailOperationsAudit_FinalReport.pdf
https://wmsc.gov/wp-content/uploads/2022/05/WMSCStationElevatorEscalatorAudit52522.pdf
https://wmsc.gov/wp-content/uploads/2022/05/WMSCStationElevatorEscalatorAudit52522.pdf
https://wmsc.gov/wp-content/uploads/2022/08/TCR080422_signed.pdf
https://wmsc.gov/wp-content/uploads/2022/08/TCR080422_signed.pdf
https://wmsc.gov/wp-content/uploads/2022/09/CommunicationsAudit092922.pdf
https://wmsc.gov/wp-content/uploads/2022/09/CommunicationsAudit092922.pdf
https://wmsc.gov/wp-content/uploads/2022/09/CommunicationsAudit092922.pdf
https://wmsc.gov/wp-content/uploads/2022/09/CommunicationsAudit092922.pdf
https://wmsc.gov/wp-content/uploads/2023/10/Audit-of-Roadway-Maintenance-Machines-Program10182023.pdf
https://wmsc.gov/wp-content/uploads/2023/10/Audit-of-Roadway-Maintenance-Machines-Program10182023.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSCATCAudit011824.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSC-Order-on-NTSB-R-23-28_signed.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSC-Order-on-NTSB-R-23-28_signed.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSC-Order-on-NTSB-R-23-28_signed.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSC-Order-on-NTSB-R-23-28_signed.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSC-Order-on-NTSB-R-23-28_signed.pdf
https://wmsc.gov/wp-content/uploads/2024/01/WMSC-Order-on-NTSB-R-23-28_signed.pdf
https://wmsc.gov/wp-content/uploads/2024/02/WMSCPowerAudit020724.pdf
https://wmsc.gov/wp-content/uploads/2024/05/WMSCRevenueVehicle-Railcar-Audit052124.pdf
https://wmsc.gov/wp-content/uploads/2024/05/WMSCRevenueVehicle-Railcar-Audit052124.pdf
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On hold
Open

Open

Open

Open

Open

Open

Open

Open

Open

Open

Open
Open
Open
Open
Open

Open

Open

Open

Open

Open

In development

On hold

Open

Open

Open

Open

Open

Open

In development -

hold

and health requirements in railcar maintenance facilities.

Revenue Vehicles Audit (5/21/24;

Worker ion rules for their safety.

Finding 1: Metrorail is not effectively ensuring that its personnel on and around the roadway are i ing the

NA

10/26/26

Roadway Worker Protection Audit (7/31/24)

is required to prevent serious injury or death.

Finding 2: Metrorail is not providing its with up-to-dat about the where Worker

NA

07/18/26

Roadway Worker Protection Audit (7/31/24)

Finding 3: Metrorail is not systematically identifying, tracking, and mitigating hazards related to Roadway Worker Protection as required by its Agency Safety Plan.

NA

03/17/26

Roadway Worker Protection Audit (7/31/24)

Finding 5: Metrorail has no process to ensure that areas requiring Worker ion are on an ongoing basis.

NA

05/02/27

Roadway Worker Protection Audit (7/31/24)

Finding 6: Metrorail directs its personnel to use forms of protection without training on the proper use of the protection. Specifically, Metrorail has no training or qualification related to local control. This contributes
toani i ication of Worker ion rules.

NA

10111/27

Roadway Worker Protection Audit (7/31/24)

Finding 8: Metrorail has no controls to ensure that rules being applied in areas it designates as an ‘Authorized Construction Site’ provide the same or greater level of protection for roadway workers as those
workers have in other parts of the WMATA Rail System.

NA

12/15/26

Roadway Worker Protection Audit (7/31/24)

for those

Finding 9: Metrorail is RWP ificati without the listed requi

NA

05/09/28

Roadway Worker Protection Audit (7/31/24)

Finding 10: Metrorail is not ing its p ing y Training.

NA

01/12/27

Roadway Worker Protection Audit (7/31/24)

Finding 12: Metrorail is providing incorrect information about cardinal rules and incomplete testing for non-English speaking contractors in Roadway Worker Protection Training.

NA

03/16/27

Roadway Worker Protection Audit (7/31/24)

Finding 13: Metrorail requires on-the-job Roadway Worker Protection training without outlining the requirements or process for this training.

NA

10/24/28

Roadway Worker Protection Audit (7/31/24)

Finding 1: Metrorail does not have a reliable system for i or g

NA

09/21/27

and Life Safety
Audit (1/29/25)

Finding 2: Metrorail Emergency Trip Stations (ETS) located throughout the system are not treated as fire life safety assets.

04/06/27

Emergency Management and Life Safety
Audit (1/29/25)

Finding 3: Metrorail fire and life safety inspections do not identify and resolve deficiencies with fire life safety equipment and assets within stations.

03/16/27

Emergency Management and Life Safety
Audit (1/29/25)

Finding 3: Metrorail fire and life safety inspections do not identify and resolve deficiencies with fire life safety equipment and assets within stations.

08/03/27

Emergency Management and Life Safety
Audit (1/29/25)

Finding 4: Metrorail is using emergency radio operations channel 6 although the channel is not ready for use.

NA

12/22/26

Emergency Management and Life Safety
Audit (1/29/25)

Finding 1: Metrorail does not have a sufficient number of rail traffic and turnover is i

2D

03/14/28

Control Center and Rail Operations Audit
8/27/25)

's aptitude.

Finding 2: Rail traffic written final and tests present icting data regarding an i

2D

03/18/29

Control Center and Rail Operations Audit
8/27/25)

Finding 3: Metrorail does not provide refresher training to rail vehicle on inci and

2E

03/07/28

Control Center and Rail Operations Audit
8/27/25)

Finding 4: Metrorail’s Train the Trainer (T3) program for Rail Training is not defined by Metrorail’s procedures.

4c

03/12/28

Control Center and Rail Operations Audit
8/27/25)

have been without their

Finding 6: Rail traffic nsole

2D

11/24/26

Control Center and Rail Operations Audit
8/27/25)

Finding 7: Metrorail uses Microsoft Teams chats during safety events but has not demonstrated a review of these records when determining the facts of these events.

Control Center and Rail Operations Audit
8/27/25

Finding 8: Metrorail documents have not been updated on the required cadence.

4D

02/16/27

Control Center and Rail Operations Audit
8/27/25)

and location i

Finding 9: Metrorail personnel are not following Metrorail radio transmission rules such as for train i

09/15/26

Control Center and Rail Operations Audit
8/27/25)

Recommendation 3: Metrorail does not evaluate the effectiveness of Line Platform Instructors (LPI).

12/19/28

Control Center and Rail Operations Audit
8/27/25)
FINOINg TEqUITING MEXroran O Propose @

Metrorail is not following its own written process to ensure and document that its roadway workers in charge have demonstrated the knowledge and skills required to do their job safely.

06/13/28

Corrective Action Plan related to Level IV.

Roadway Worker Protection Qualification

ing job hazard analyses as required by Metrorail procedures.

Finding 1: Metrorail and are not

05/11/27

and Audit (10/15/25

Finding 2: Metrorail does not pi ly monitor cali { iration for and

06/15/27

and Audit (10/15/25)

Finding 3: Metrorail personnel are entering elevator pits which have active electrical circuits with standing water present.

Elevators and Audit (10/15/25)

WMSC-25-C0314

In development -

On hold

Finding 4: Metrorail elevator and escalator personnel are not trained on fall protection requirements listed within its job hazard analyses.

Elevators and Audit (10/15/25)

WMSC-25-C0315

WMSC-25-C0318

WMSC-25-C0319

WMSC-25-C0320

WMSC-25-C0321

WMSC-26-C0324

In development -

hold

On hold

In development -

Finding 5: Metrorail is not maintaining or displaying elevator or escalator certificates on-site as required by local jurisdictions.

Elevators and Audit (10/15/25)

on its public address and radio systems in with Metrorail’s procedures.

Finding #1: C are not

08/03/27

C ication Systems Audit (12/04/25)

for electrical safety gloves.

Finding #2: Metrorail does not have supervisory to ensure to testing and

06/13/28

C ication Systems Audit (12/04/25)

are not maintai in with Metrorail policy to ensure an optimal environment for those vital systems.

Finding #3: Metrorail rooms that contain systems

2c

09/18/29

C ication Systems Audit (12/04/25)

Finding #4: Metrorail is not maintaining its self-assessed staffing levels required to maintain its current communication systems.

3B

06/27/28

C ication Systems Audit (12/04/25)

Finding #1: Metrorail Track and Structures personnel reported performing welding tasks without proper respiratory protection.

Track, Structures, and Roadway Worker
Protection - Part A (Track and Structures
2/26/26

WMSC-26-C0325

WMSC-26-C0326

WMSC-26-C0327

WMSC-26-C0328

WMSC-26-C0329

In developm
Routine

Gt Finding #2: Metrorail personnel are not checking fire extinguishers for inspection dates prior to entering the roadway.

Track, Structures, and Roadway Worker

Protection - Part A (Track and Structures
2/26/26

Finding #3: Metrorail is conducting heat rides at speeds that make it difficult to identify potential heat-related defects and does not have a defined speed threshold for conducting these rides.

12/26/28

Track, Structures, and Roadway Worker
Protection - Part A (Track and Structures)
2/26/26)

Finding #4: Metrorail is not verifying its track measuring equipment for accuracy and does not follow for track measuring equipment.

09/26/28

Track, Structures, and Roadway Worker
Protection - Part A (Track and Structures)

(2/26126)

Finding #2: Metrorail personnel operating its Track Geometry Vehicle do not use any of the Metrorail allowable forms of roadway worker protection.

05/11/27

Track, Structures, and Roadway Worker
Protection - Part B (RWP) (2/26/26)

Finding #1: Metrorail is not conducting Internal Safety Reviews for each element of its Public Transportation Agency Safety Plan.

4B

10/08/27

Internal Reviews and Internal Safety

Reviews Programs Audit (3/24/26)



https://wmsc.gov/wp-content/uploads/2024/05/WMSCRevenueVehicle-Railcar-Audit052124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2024/07/WMSCRWPAudit073124.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/01/2025.1.29_WMSC-Emerg-Mgmt-and-Life-Safety-Audit-final-report.pdf
https://wmsc.gov/wp-content/uploads/2025/08/WMSC-ControlCenterRailOperations-FINAL.pdf
https://wmsc.gov/wp-content/uploads/2025/08/WMSC-ControlCenterRailOperations-FINAL.pdf
https://wmsc.gov/wp-content/uploads/2025/08/WMSC-ControlCenterRailOperations-FINAL.pdf
https://wmsc.gov/wp-content/uploads/2025/08/WMSC-ControlCenterRailOperations-FINAL.pdf
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