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Why QICO Performed This Review: 

- This internal review is intended to provide 
Metro senior management with an 
assessment of the state of the Tunnel 
Ventilation System and promote the 
actions needed to address any concerns. 

- QICO is independent from the functions 
it oversees, authorized by the General 
Manager to conduct objective reviews 
with unrestricted access to all functions, 
records, assets and employees under its 
purview.  

QICO’s Methodology: 

- Developed relevant review activities by 
identifying and assessing risks to quality 
of work, compliance with standards, 
records management, and safety.  

- Reviewed maintenance documentation, 
observed maintenance and inspection 
work in-progress, and interviewed key 
personnel. 

- Review findings and required actions are 
rated based on severity of risk, which 
ranges on a scale from “Insignificant” to 
“High.” 

June 2017

Metrorail Tunnel Ventilation Inspection 
QICO’s Review Results: 
Improved Communication Between Asset Owners and Maintainers Can 
Produce More Efficient System Results 
QICO’s internal review identified and noted several Wins (What Worked 
Well) and Areas for Improvement requiring corrective actions: 

 Fans and dampers at reviewed sites functioned as intended.
 Excellent housekeeping at reviewed sites.
 Preventive maintenance was properly scheduled
 Ineffective use of existing policies and processes to correct design and

configuration issues with tunnel ventilation system components.
 Areas adjacent to PLNT workspaces were blocked by equipment and

debris.
 Supervisor training should be updated to emphasize quality control

responsibilities.
 The governing maintenance documents are not complete/approved.
 Lack of coordination between maintenance and engineering

functions in maintenance documentation.
 Modification of maintenance records.
 Concerns with the quality of maintenance documentation.
 Underutilization of technology resources in maintenance

documentation.
 Informal Lock Out - Tag Out (LOTO) procedures.

Required Actions: 

- QICO-TVS-17-01: Establish clear policies for the storage and removal 
of equipment in work areas, incorporating processes for 
interdepartmental coordination required to complete maintenance 
activities. (Risk Rating: Moderate) 

- QICO-TVS-17-02: Establish clear definitions of training requirements 
for maintenance and supervisory positions, including differences in 
roles and responsibilities and quality control measures.  
(Risk Rating: Elevated)

- QICO-TVS-17-03: Complete, update, and maintain governing 
maintenance documents to ensure appropriate engineering controls 
of maintenance activities. (Risk Rating: High) 

- QICO-TVS-17-04: Perform an investigation into the generation of 
maintenance documentation, to include the items identified by QICO. 
This investigation must be completed by an appropriate authority not 
directly responsible for completing the work being investigated.  
(Risk Rating: High)

- QICO-TVS-17-05: Establish document control procedures to 
standardize the capture and storage of maintenance documentation. 
(Risk Rating: Elevated)

Internal Review 
Summary 
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Note: An itemized Corrective Action Plan (CAP) is 
developed for each required action to achieve effective 
and measureable resolution of identified concerns. To 
check the status of CAP implementation go to 
www.wmata.com/initiatives/transparency/. 



 

1 DEPARTMENT/FUNCTION OVERVIEW 
Tunnel Ventilation System and Engineering Support 
The Tunnel Ventilation System (TVS) is an important feature of the Metrorail system.  The system consists of a network of fan 
shafts (consisting of multiple fans), vent shafts, and jet fans.  It is designed to serve several major functions: 

(1) Reduce excessive air movement within stations by provision of vent shafts at each end of each station. 
(2) Maintain the temperature of the tunnel, by exhausting heat generated from the operation of trains. 
(3) Remove smoke from the tunnels during emergencies, utilizing the combined system of fan shafts, vent shafts, and 

jet fans. 

The removal of smoke from the tunnels during emergencies, (3), was not part of the original design criteria for the tunnel 
ventilation system.  Recently there has been a push to update the system in order to meet the safety regulation standard NFPA 
130 due to FTA, NTSB, and other regulatory required actions.  NFPA 130 states the requirements for tunnel ventilation systems 
used in the event of a fire emergency.   

There are two offices that work together in order to provide a properly functioning tunnel ventilation system: the Office of 
Engineering and Architecture (ENGA) and the Office of Plant Maintenance (PLNT).  ENGA is responsible for providing the proper 
procedures and maintenance instructions for ensuring the ventilation system works as designed as well as provide engineering 
support to PLNT including but not limited to system design, equipment failure analysis, and instructional issues.  PLNT is 
responsible for performing the procedures and maintenance tasks provided by ENGA to ensure the tunnel ventilation system is 
functioning as designed.   

The intention of this internal review is to highlight areas of improvement necessary to ensure all tunnel ventilation systems are 
in proper working condition and maintenance tasks are conducted according to the appropriate standards and specifications.  
Additionally, this internal review will highlight areas of concern with regard to the poor communication between the ENGA and 
PLNT offices. 

 
2 REVIEW METHODOLOGY 
Review Stakeholders 

The Infrastructure Assurance branch of the Office of Quality, Internal Compliance and Oversight (QICO) conducted an internal 
review of the tunnel ventilation system maintenance group, which resides within the Office of Plant Maintenance (PLNT), and 
the asset owners, Engineering and Architecture (ENGA), responsible for providing engineering support and documentation.  As 
shown in the org chart, QICO is entirely independent of these groups.  QICO performed the internal review from February 2 – 
March 31, 2017.  

QICO reviewed documentation, interviewed 
personnel, and shadowed field visits for both 
PLNT and ENGA, noting both positive and 
negative findings.  QICO’s findings are 
categorized into four groups: Quality of Work, 
Compliance with Standards, Records 
Management and Safety.  For each finding there 
is an associated Recommendation (a suggestion 
for improving a process based upon QICO’s 
systematic review).  Findings are combined into 
several Required Actions, which summarize the 
steps actions owners must take to address 
deficiencies. 

 

General Manager

Capital Planning & Program 
Management (CPPM)

Engineering and 
Architecture

(ENGA)                            
[Reviewed Office]

Power Systems Engineering 
(PWRS)                            

[Reviewed Office]

Chief Operating Officer 
(COO)

Office of Support Services 
(SSRV)

Office of Plant Maintenance 
(PLNT)                             

[Reviewed Office]

Internal Compliance (INCP)

Quality Assurance, Internal 
Compliance & Oversight

(QICO)                       
[Reviewer]

As of 4/5/2017
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2.1  REVIEW SCOPE 
Category Description 
Review of Existing 
Documentation 

ENGA: 
- Tunnel Ventilation reports and assessments (air flow, performance, etc.). 
- PLNT-1000 & PLNT-3000 Documents. 
- Best Practices and State of Good Repair document (not an official document). 
- Design Criteria and Specifications for Tunnel Fan Systems. 
PLNT: 
- Historical PMs/Checklists for the tunnel fans (6 months past) for all locations. 
- Tunnel Fan PM/Checklist templates for the various maintenance frequencies (i.e. Monthly, Annual). 
- O&M Manuals for all Tunnel Fan System components. 
- February and March schedules for all maintenance and inspection activities. 
- Tunnel Fan Student Guide for training of WMATA personnel on tunnel ventilation systems. 

Interviews of Key 
Personnel 

 

- Power Infrastructure Engineering (ENGA: PWRS): Engineering Manager  and Electrical 
Engineer SCADA  

- Director, Plant Maintenance  and Superintendent, Plant Equipment Maintenance  
. 

Shadowing Field 
Inspections  and 
Business Processes  

- Twelve different fan shafts throughout the Metrorail system (both in the core and on the system 
perimeter):  FA3, FA7, FA13, FB9, FC1, FC8, FD4, FE6, FE7, FF7, FF8, and FL1 (as seen below). 

- PLNT maintenance checklists for the 12 visited sites were reviewed (from January 2014 to December 
2016). 
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2.2 REVIEW CRITERIA 
Quality Measures Definition 

Quality of 
Work 

Workmanship Qualitative or quantitative measurement of material characteristics of work 
performed. 

Performance of Work Qualitative or quantitative measurement of actions taken to complete work. 

Housekeeping Assessment of site conditions; i.e. work zone organization and clenliness. 

Quality Control Measures Internal management controls that ensure the consistency and reliablilty of work 
performed. 

Materials and Tooling Measureable properties of parts and tools used to perform work. 

Compliance 
with 

Standards 

Technical Specifications Engineering requirements that outline the minimum requirements for material and 
workmanship standards. 

Business Practices Formal documented standards governing business practices; i.e. P/I’s, departmental 
policies, etc. 

Procedural Requirements Formal documented standards that identify specific actions to be taken; i.e. who, 
what, when, where, how? 

Regulatory Findings Findings issued by outside regulatory entities (FTA, NTSB, GAO) that generate 
recommendations or required actions. 

Internal Findings Findings issued by internal oversight entities (OIG, QICO, SAFE) that generate 
recommendations or required actions. 

Records 
Management 

Work Order 
Management 

Protocols established to control maintenance scheduling, documentation, and 
tracking. 

Processes Documented requirements for departmental activites. 

Records Storage and 
Retention Documented requirements for the maintenance of records and documentation. 

Safety 
RWP Documented requirements for work zone setup and personal protective equipment.

Applicable Job Safety 
Requirements Any documented safety requirements that apply to specific work performed. 

 

2.3 RISK ASSESSMENT SUMMARY Note: Findings and required actions are rated based on severity of risk. 
Refer to Appendix A (Risk Assessment) for details. 

Definitions 

Insignificant Low Moderate Elevated High 

Reasonable assumption 
that this risk will not 
occur and unlikely to 
cause the activity to fail 
to meet part of its 
objective 

Reasonable assumption 
that this risk will likely not 
occur & may cause a 
failure of the business 
process to meet part of 
its objectives 

Reasonable assumption 
that this risk may occur &  
may cause a failure of 
the business process to 
meet a significant part of 
its objectives 

Reasonable assumption 
that this risk will likely 
occur &  likely to cause a 
failure of the business 
process to meet a 
significant part of its 
objectives 

Reasonable assumption 
that this will occur & will 
cause a failure of  the 
business process to meet 
its objectives or cause 
objective failure in other 
activities 
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3 WHAT WORKED WELL?  
Measure Finding Description 

Safety Fans and dampers at 12 reviewed sites 
functioned as intended. 

- QICO performed site visits to 12 locations and found no fire 
and life safety critical items that required immediate action.  
PLNT maintenance personnel were extremely knowledgeable 
of tunnel ventilation equipment and understood the 
processes and procedures to maintain their functionality over 
long periods of time.  QICO observed many occasions where 
PLNT maintenance personnel would work quickly to repair 
any damaged or broken equipment, with success each time. 
(Source: Information gathered from sampled fan shaft visits.) 

Quality of 
Work 

Housekeeping in PLNT workspaces was 
excellent at reviewed sites. 

- After performing site visits to the 12 fan shaft locations and 
their associated vent shafts, QICO was impressed at the 
cleanliness of each site.  Only minor trash and debris were 
observed at a few sites.  It is clear that PLNT maintenance 
crews are vigilant when it comes to keeping their areas of 
work as spotless as possible.  
(Source: Information gathered from sampled fan shaft visits.) 

Records 
Management 

Preventive maintenance was scheduled 
using WMATA’s enterprise asset 
management system (Maximo). 

- QICO observed that preventive maintenance was properly 
scheduled using Maximo.  QICO was able to use the Maximo 
scheduling to accompany field inspections for 12 fan shafts. 
(Source: Information gathered from PLNT maintenance 
checklists and Maximo review.) 

 

4 AREAS FOR IMPROVEMENT  
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact 
rating, Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Measure Finding Description 

Quality of 
Work 

F-TVS-17-01: 
There is an ineffective use of policies and 
processes already in place to correct 
design and configuration issues with 
tunnel ventilation system components. 

Governance Risk 
Elevated (3,3) 

- PLNT maintenance crews perform field inspections each 
month, populating a checklist with their findings as they relate 
to mechanical equipment in the tunnel ventilation system.  
These findings are not passed on to ENGA, as they are often 
fixed immediately.  However, many of these issues are 
indicative of a greater problem with configuration control.   

- For specific examples observed by QICO, see Appendix B. 

Recommended Action: 
Ensure PLNT personnel understand and follow the policies 
and processes currently in place to correct design and 
configuration issues making sure to involve ENGA when 
making any modifications to the Tunnel Ventilation System. 
(Source: Information gathered from sampled fan shaft visits 
and PLNT maintenance checklists review.) 
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4 AREAS FOR IMPROVEMENT  
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact 
rating, Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Measure Finding Description 

Quality of 
Work 

F-TVS-17-02: 
Equipment and debris was observed 
adjacent to PLNT work areas, impeding 
access to complete critical ventilation 
maintenance. 

Safety Risk 
Moderate (3,3)  

- QICO observed many instances where other departments 
have left work equipment that obstructs PLNT maintenance 
crew’s ability to perform maintenance tasks.  Additionally, 
trash and debris have been left behind by other groups for 
PLNT to clean up. 

- For specific examples observed by QICO, see Appendix B. 
Recommended Action: 
Establish clear policy and protocols for the storage and 
removal of equipment in work areas, to include methods for 
communication in the event stored materials prevent 
completion of critical maintenance activities.  
(Source: Information gathered from sampled fan shaft visits 
and conversations with PLNT maintenance personnel.) 

Quality of 
Work 

F-TVS-17-04: 
Supervisors receive the same technical 
training as maintenance personnel. This 
training should be updated to emphasize 
the supervisory role and associated 
quality control responsibilities. 

Operational Risk 
Elevated (3,5)  

- Currently supervisors and maintenance personnel take the 
same course when joining PLNT.   

- QICO found that PLNT SOP 209-07 requires a minimum of 
two (2) QC inspections per week, selected randomly from all 
assigned equipment assets (i.e. not just tunnel fans).  It is 
QICO’s point of view that all assets should be quality checked 
on a routine basis to ensure the reliability of all maintained 
assets. 

- For more information, see Appendix C. 

Recommended Action: 
Establish training requirements and programs for supervisory 
positions to ensure clear understanding of roles and 
responsibilities, specifically with regards to quality control. 
This should include a requirement for minimum number of 
quality checks for each equipment or system. 
 (Source: Information gathered from sampled fan shaft visits 
and interview with PLNT Director and Superintendent of 
Equipment Maintenance.) 
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4 AREAS FOR IMPROVEMENT  
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact 
rating, Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Measure Finding Description 

Compliance 
with Standards 

F-TVS-17-05: 
The governing maintenance document 
produced by ENGA for PLNT has not 
been completed. 

Governance Risk 
Moderate (3,3)  

- The PLNT-3000 document is an important part to the 
preventive maintenance tasks performed by PLNT personnel.  
The PLNT-3000 will detail work to be performed that will 
ensure the longevity of tunnel ventilation systems.  QICO 
reached out to ENGA and was informed that the PLNT-3000 
document is currently being written and a draft will be sent 
out for review by PLNT at the beginning of April 2017. 

Recommended Action: 
Complete and maintain all governing maintenance 
instructions for PLNT (i.e. PLNT-1000, 3000, etc.), distribute to 
essential stakeholders when approved, and develop 
implementation plans for updated procedures/processes.  
(Source: Information gathered from ENGA document reviews 
and interview with ENGA engineers, Engineering Manager and 
Electrical Engineer SCADA.) 

Compliance 
with Standards 

F-TVS-17-06: 
PLNT is using their preventive 
maintenance form when conducting an 
assessment of the PLNT-1000 provided 
by ENGA. 

Governance Risk 
Elevated (3,3) 

- PLNT personnel were using PLNT Form 209-1571, which is a 
document created, revised, and used by PLNT.  The PLNT 
Form 209-1571 is the only document taken with PLNT 
maintenance crews when completing preventive 
maintenance.  QICO questioned ENGA engineers, 
Engineering Manager and Electrical Engineer SCADA, about 
this form and was told they were not aware of this approved 
form.   

- PLNT personnel must use the checklists created by ENGA 
(found in the PLNT-1000 and PLNT-3000) when conducting 
an assessment on preventive maintenance forms for tunnel 
ventilation.  QICO observed in the field that PLNT personnel 
were using PLNT Form 209-1571 then checking off items in 
the PLNT-1001 checklist that had been completed.   

- QICO understands that the PLNT-1001 checklist does not 
contain enough of the required preventive maintenance 
instructions to complete a typical monthly inspection; this 
should be corrected once the PLNT-3000 becomes available. 

Recommended Action: 
Establish written requirements for conducting document 
assessments with regard to preventive maintenance ensuring 
the document under review is used first in order to spot any 
deficiencies more effectively. 
(Source: Information gathered from the review of PLNT and 
ENGA documents and interview with ENGA engineers, 
Engineering Manager and Electrical Engineer SCADA.) 
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4 AREAS FOR IMPROVEMENT  
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact 
rating, Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Measure Finding Description 

Records 
Management 

F-TVS-17-07: 
Accuracy of Forms – QICO identified 
several instances of maintenance record 
modification. 

Operational Risk 
High (4,5)  

- QICO reviewed PM checklists for the 12 reviewed sites (going 
back to 2014) and discovered four reports (work order 
numbers: 11428620, 11395737, 11395465, & 11451733) that 
showed the PM was completed before the PM form existed.  
The PM form creation date is captured in the bottom right 
corner of the document next to the form name.  QICO 
received all PM form revisions from a technical writer in PLNT 
confirming that the date on the lower right hand corner was 
the inception date. 

Recommended Action: 
Perform an investigation into the generation of maintenance 
documentation, to include the items identified by QICO. This 
investigation must be completed by an appropriate authority 
not directly responsible for completing the work being 
investigated. 
(Source: Information gathered from the review of PLNT 
preventive maintenance checklists for the 12 fan shafts 
sampled.) 

Records 
Management 

F-TVS-17-08: 

Documentation Quality Concern #1: 

Validity of Forms - Many Preventive 
Maintenance (PM) forms have no 
comments or condition assessments for 
consecutive months. 

Operational Risk 
Moderate (3,4)  

- QICO found multiple PM forms submitted by PLNT 
maintenance crews that had no comments, or any other 
indication on the material condition of the equipment.  QICO 
considered this a discrepancy when consecutive months of 
PM forms reviewed contained no comments.   

Recommended Action: 
Provide a means of capturing the condition of assets 
maintained within PM forms. 
(Source: Information gathered from the review of PLNT 
preventive maintenance checklists for all sites.) 
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4 AREAS FOR IMPROVEMENT  
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact 
rating, Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Measure Finding Description 

Records 
Management 

F-TVS-17-09: 

Documentation Quality Concern #2: 

Consistency of Forms –  
1. Illegible photocopied PM forms. 
2. Inconsistent nomenclature used to fill 

out PM forms. 

Governance Risk 
Moderate (3,4)  

1. QICO found several cases where it was impossible to read 
comments that were written down on the PM forms.  
Information contained in these PM forms that are illegible 
cannot be used.   
 

2. QICO discovered multiple PM forms with inconsistent vent 
shaft identification (e.g. VA1 will be written incorrectly as VS1).  
QICO also found a different vent shaft was checked by 
maintenance personnel that was not the same vent shaft 
checked in the months prior and proceeding.   

Recommended Action: 
Establish clear practices for the distribution and quality 
control of PM forms, including requirements for digital vs. 
physical copies and supervisory checks of completed forms 
to ensure they are valid, accurate, consistent, relavent, & 
complete. 
(Source: Information gathered from the review of PLNT 
preventive maintenance checklists for all sites.) 
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4 AREAS FOR IMPROVEMENT  
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact 
rating, Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Measure Finding Description 

Records 
Management 

F-TVS-17-10: 

Documentation Quality Concern #3: 

Completeness of Forms –  
1. PM checklists are not complete; 

tasks have no marks indicating a task 
was completed and tasks have been 
marked “N/A” without explanation. 

2. PM checklists are missing work 
order numbers. 

3. Annual PM checklists are missing fan 
amperage information. 

Governance Risk 
Elevated (4,4)  

1. QICO found multiple Preventive Maintenance (PM) forms 
where tasks were not marked complete and where “N/A” was 
written.  All tasks must be completed during preventive 
maintenance inspection and testing and any task marked 
“N/A” must have a comment stating why this task does not 
apply for that location.  Often “N/A” was written for tasks that 
dealt with pneumatics, tasks 90, 100, & 110 on the PLNT Form 
209-1571 (07/01/2016). 

2. QICO noted instances where comments were made stating 
that equipment was inoperable, needed replacement, or “will 
come back later to fix,” but no work order number was listed.  
Without the work order number it is impossible to track work 
that needs to be completed.  QICO observed cases where the 
same issue would be written for consecutive months without 
a work order. 

3. During annual preventive maintenance of the tunnel fan 
amperage readings are required to be checked and recorded 
from tunnel fan motors, (task 240 on PLNT Form 209-1571) 
(07/01/2016).  QICO discovered several cases where fan 
amperage readings were missing.  Additionally, the form only 
has a small area where the mechanic can write these 
readings.  Some preventive maintenance forms had a 
separate readings sheet attached, but this is not an ENGA 
approved form. 

Recommended Action: 
Standardize an amperage reading form for incorporation into 
PM documentation to ensure maintenance data is captured 
consistently, and incorporate supervisory checks of 
completed documentation. 
(Source: Information gathered from the review of PLNT 
preventive maintenance checklists for all sites.)  
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4 AREAS FOR IMPROVEMENT  
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact 
rating, Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Measure Finding Description 

Records 
Management 

F-TVS-17-11: 
The enterprise asset management 
database (Maximo) does not contain 
preventive maintenance checklists or 
tasks completed. 

Technological Risk 
Elevated (4,3)  

- QICO found that the Maximo database contained no records 
of tasks completed nor comments from maintenance crews.  
Additionally, preventive maintenance checklists provided to 
QICO were entirely in paper form.  Most checklists have not 
been scanned and stored into a database.  The only 
information provided to QICO via Maximo were dates and 
labor hours.  In talks with both PLNT (Director of PLNT and 
Superintendent of Equipment Maintenance) and ENGA 
(Engineering Manager and Electrical Engineer SCADA), QICO 
was told that this would not be an issue once mobile Maximo 
was released (this is a submittal for FTA CAP R-6-36-b).  PLNT 
also stated that some of the preventive maintenance 
checklists are stored electronically in the PLNT department 
shared drive. 

Recommended Action: 
Establish written requirements to capture and store 
documentation of completed maintenance, exploring the 
possibility of utilizing the enterprise asset management 
database (Maximo).  
(Source: Information gathered from the review of PLNT 
preventive maintenance checklists for all sites and sampling of 
Maximo work orders.) 

Safety 

F-TVS-17-12: 
Lock Out - Tag Out (LOTO) procedures 
are informal and inconsistently applied 
when removing electrical power sources 
for maintenance activities. 

Operational Risk 
High (4,5)  

- QICO observed PLNT maintenance crews performing LOTO 
procedure inconsistently.  Some crews would perform LOTO 
as understood in training materials (OSHA 1910.147), other 
crews were observed de-energizing the breaker by pulling 
the levers to turn the power off at the Motor Control Center 
(MCC) and fan motor disconnects but attachment of a locking 
mechanism was not observed.  

Recommended Action: 
Establish written requirements for removing electrical power 
for maintenance activities not associated with traction power 
systems, to include specific instructions for LOTO of circuit 
breakers and electrical disconnects. These requirements must 
conform to OSHA requirements under section 1910.147. 
(Source: Information gathered from sampled fan shaft visits.) 
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5 OTHER OBSERVATIONS 
Measure Finding Description 

Quality of 
Work 

F-TVS-17-03: 
Uncontrolled document Tunnel Fan 
Student Guide is being used by PLNT 
for personnel training. 

- QICO reviewed the Tunnel Fan Student Guide, which is a training 
manual used to teach both supervisors and maintenance personnel 
the following: 

1. Familiarize General Equipment Mechanic (GEM), Industrial Control 
Technicians (ICT), and other WMATA authorized personnel with 
WMATA Tunnel Fan Systems and Operations. 

2. Examine system configuration, areas of responsibility, PPE 
requirements, and site access procedures. 

3. Equip the WMATA personnel (GEMs) to complete the Preventive 
Maintenance Inspection (PMI) of the fan system on a monthly and 
yearly basis as required. 

4. WMATA personnel to be able to competently handle basic 
maintenance issues and repairs of the fan system.  They will gain 
knowledge on the working of the system components and to identify 
faults if the desired action fails to occur. 

- This document is in its fourth revision since inception (12/29/14) and 
states that it is an uncontrolled document for training purposes 
only.  The understanding is that the course is developed by  

 and feedback has been given by PLNT to create the 
revisions to the training.  There is no indication that ENGA had any 
input on what maintenance personnel are learning in order to 
maintain the tunnel ventilation systems. 

Action Taken: 
Immediate action was taken to correct this finding on the same day 
reported (4/12/17). 
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6 SUMMARY OF REQUIRED ACTIONS 
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact rating, 
Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Required Action Finding Owner 
QICO-TVS-17-01: 
Establish clear policies for the storage 
and removal of equipment in work 
areas, incorporating processes for 
interdepartmental coordination 
required to complete maintenance 
activities.  

Moderate 

F-TVS-17-01 
There is an ineffective use of policies and 
processes already in place to correct design and 
configuration issues with tunnel ventilation 
system components. 

PLNT 

F-TVS-17-02 Equipment and debris was observed adjacent to 
PLNT work areas, impeding access to complete 
critical ventilation maintenance. 

SSRV 

QICO-TVS-17-02: 
Establish clear definitions of training 
requirements for maintenance and 
supervisory positions, including 
differences in roles and responsibilities 
and quality control measures. 

Elevated 

F-TVS-17-04 
 

Supervisors receive the same technical training as 
maintenance personnel. This training should be 
updated to emphasize the supervisory role and 
associated quality control responsibilities. 

OPMS 

QICO-TVS-17-03: 
Complete, update, and maintain 
governing maintenance documents to 
ensure appropriate engineering controls 
of maintenance activities.  

High 

F-TVS-17-05 The governing maintenance document 
produced by ENGA for PLNT has not been 
completed. 

ENGA 

F-TVS-17-06 
 

PLNT is using their preventive maintenance 
form when conducting an assessment of the 
PLNT-1000 provided by ENGA. 

PLNT 

F-TVS-17-12 
 

Lock Out - Tag Out (LOTO) procedures are 
informal and inconsistently applied when 
removing electrical power sources for 
maintenance activities. 

ENGA 

QICO-TVS-17-04: 
Perform an investigation into the 
generation of maintenance 
documentation, to include the items 
identified by QICO. This investigation 
must be completed by an appropriate 
authority not directly responsible for 
completing the work being investigated. 

High 

F-TVS-17-07 Accuracy of Forms – QICO identified several 
instances of maintenance record modification. COO 
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6 SUMMARY OF REQUIRED ACTIONS 
Note: Findings are rated based on the associated risk to organization’s 
objectives, provided as Type of Risk followed by Risk Severity (Impact rating, 
Probability rating) Color Coding. 
Refer to Appendix A: Risk Assessment for further details 

Required Action Finding Owner 

QICO-TVS-17-05: 
Establish document control procedures 
to standardize the capture and storage 
of maintenance documentation. 

Elevated  

F-TVS-17-08 
Documentation Quality Concern #1: 
Validity of Forms - Many Preventive Maintenance 
(PM) forms have no comments or condition 
assessments for consecutive months. 

ENGA 

F-TVS-17-09 

Documentation Quality Concern #2: 
Consistency of Forms –  

1. Illegible photocopied PM forms. 
2. Inconsistent nomenclature used to fill 

out PM forms. 

PLNT 

F-TVS-17-10 

Documentation Quality Concern #3: 
Completeness of Forms –  

1. PM checklists are not complete; tasks 
have no marks indicating a task was 
completed and tasks have been marked 
“N/A” without explanation. 

2. PM checklists are missing work order 
numbers. 

3. Annual PM checklists are missing fan 
amperage information. 

ENGA 

F-TVS-17-11 The enterprise asset management database 
(Maximo) does not contain preventive 
maintenance checklists or tasks completed. 

SSRV 

These required actions are composed of corresponding findings and recommendations listed in the previous sections of this 
document.  Response to these items is required within 30 days of this report’s publication, including assignment of action owners, 
proposed actions, and estimated completion dates. QICO will provide any additional guidance and/or clarification necessary 
through the development of corrective action plans (CAPs). 
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7 CORRECTIVE ACTION PLANS 
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 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-01 

Corrective Action Plan (CAP) 

CORRECTIVE ACTION PLAN 

Purpose and Scope 

On April 10, 2017 QICO issued an internal review report for Metrorail Tunnel Ventilation System: Mechanical Subsystem Maintenance. 
This Corrective Action Plan (CAP) has been developed to address the following findings and required action per QICO-TVS-17-01. 

QICO Finding QICO Recommendation 

F-TVS-17-01: There is an ineffective use of policies and 
processes already in place to correct design and configuration issues 
with tunnel ventilation system components. 

- Ensure PLNT personnel understand the policies and processes 
currently in place to correct design and configuration issues 
making sure to involve ENGA when making any modifications to 
the Tunnel Ventilation System. 

F-TVS-17-02: Equipment and debris was observed adjacent to PLNT 
work areas, impeding access to complete critical ventilation 
maintenance. 

- Establish clear policy and protocols for the storage and removal 
of equipment in work areas, to include methods for 
communication in the event stored materials prevent completion 
of critical maintenance activities. 

Required Action 

QICO-TVS-17-01: Establish clear policies for the storage and removal of equipment in work areas, incorporating processes for interdepartmental 
coordination required to complete maintenance activities. 
(Risk Rating: Moderate)  

Plan Description 

F-TVS-17-01: Formal requirements for communicating with ENGA are identified in P/I 4.10/4, “Configuration Control Management” and P/I 
4.14.3, “Design Control Board”. In addition, PLNT participates in the ENGA-designed Problem Statement process and is a sitting member of 
the Configuration Control Board. 

F-TVS-17-02: For the past several years, PLNT has scheduled a quarterly housekeeping campaign during which employees remove 
debris/equipment from rail stations, including tunnel areas. In addition, on a routine basis when these obstacles are observed, PLNT employees 
remove them or contact the responsible office to remove them. PLNT will develop a draft housekeeping bulletin based on MSRPH- section 4 
paragraph F for the COO’s signature. In addition the new PLNT 3000 will have a section to address housekeeping which focuses on areas of 
rescue, egress, and general access rooms and addresses methods for communication between departments. 

Business Impact – Budget/Cost Estimate 

- Process Improvement – A current process/procedure needs to be optimized to address the QICO Required Action. This type of initiative 
does not need additional resources because current manpower will be used to improve the process. No impact to budget. 
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 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-01 

Corrective Action Plan (CAP) 

PLAN SCHEDULE 

Actionable items Description 
Responsible 

Party* 
Estimated 

Start 
Estimated 

Completion 

1 P/I Updates 
P/I 4.10/4, “Configuration Control Management” and P/I 
4.14/3, “Design Control Board. Policy governing creation of 
Problem Statements  from PLNT to ENGA 

Hiten Patel 

(ENGA) 
05/18/17 08/21/17 

2 
PLNT Supervisor P/I 
Acknowledgement 

Memorandum notice that P/I 4.10/4 and P/I 4.14/3 are the 
governing policy for communication between PLNT and 
ENGA regarding configuration issues. 

Paul Kram 
(PLNT) 

05/18/17 08/21/17 

3 PLNT 3000 
The PLNT 3000 shall be modified to include housekeeping 
procedures to ensure tunnel fan and vent shafts and fan 
areas remain clear and free of debris.

Paul Petersen 

(ENGA) 
05/18/17 07/05/17 

4 Housekeeping Bulletin 
PLNT will develop a draft housekeeping bulletin based on 
MSRPH – section 4 paragraph F – for the COO’s signature 
and distribution. 

Paul Kram 
(PLNT) 

05/18/17 07/13/17 

5 QICO CAP Verification 
Report 

QICO will evaluate actionable items submitted to confirm 
there is reasonable evidence that the findings and this 
required action have been resolved, taking into account the 
actionable item descriptions and performance measures. 

 QICO 08/21/17 10/06/17 

*In the event of personnel or departmental changes, responsibilities for actionable items shall transfer to the new leadership.

COMPLETION DOCUMENTATION 

Performance Measures 

- 100% of PLNT Supervisors signature acknowledgement of revised P/I 4.10 & 4.14. 
- Signature acknowledgement of Housekeeping Bulletin from AGM Rail Services and Managing Director SSRV. 

RESPONSIBLE PARTIES 

PLNT Paul Kram 

ENGA Paul Petersen 

ENGA Hiten Patel 

SECOND LEVEL RESPONSIBILITY 

MD SSRV Randall Grooman 

Page 20 of 152 "Quality Trumps Quantity"

Quality Assurance, Internal Compliance & Oversight (QICO)



 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-02 

Corrective Action Plan (CAP) 

CORRECTIVE ACTION PLAN 

Purpose and Scope 

On April 10, 2017 QICO issued an internal review report for Metrorail Tunnel Ventilation System: Mechanical Subsystem Maintenance. 
This Corrective Action Plan (CAP) has been developed to address the following finding and required action per QICO-TVS-17-02. 

QICO Finding QICO Recommendation 

F-TVS-17-04: Supervisors receive the same technical training as 
maintenance personnel. This training should be updated to 
emphasize the supervisory role and associated quality control 
responsibilities. 

- Establish training requirements and programs for supervisory 
positions to ensure clear understanding of roles and 
responsibilities, specifically with regards to quality control.  This 
should include a requirement for minimum number of quality 
checks for each equipment or system. 

Required Action 

QICO-TVS-17-02: Establish clear definitions of training requirements for maintenance and supervisory positions, including differences in roles 
and responsibilities and quality control measures. 

(Risk Rating: Elevated)  

Plan Description 

F-TVS-17-04: The requirement for PLNT supervisors to perform QC inspections is identified in PLNT SOP 209-07, “Prioritization and 
Documentation of Maintenance Work,” Section 7.5. PLNT will coordinate with OPMS to build upon that curriculum to focus on PLNT specific 
requirements. 

Business Impact – Budget/Cost Estimate 

- Process Improvement – A current process/procedure needs to be optimized to address the QICO Required Action. This type of initiative 
does not need additional resources because current manpower will be used to improve the process. No impact to budget. 

PLAN SCHEDULE 

Actionable items Description 
Responsible 

Party* 
Estimated 

Start 
Estimated 

Completion 

1 
Revised PLNT SOP 209-
07 

PLNT SOP 209-07 section 7.5 of this SOP requires supervisors 
to perform a minimum of 2 QC inspections per week on 
completed PMs, selected randomly from all mechanical 
equipment assets.    

Paul Kram 

(PLNT) 
05/15/17 06/29/17 

2 Training Curriculum 
OPMS has developed a 1-day quality control class for 
supervisors; PLNT will coordinate with OPMS to build upon 
that curriculum to focus on PLNT specific equipment. 

Linda 
Stoffregen 

(OPMS) 
05/15/17 07/14/17 

3 ELM Report 
ELM Report: 
PLNT Supervisors attend updated quality control class. 

Linda 
Stoffregen 

(OPMS) 
07/15/17 08/15/17 

4 
QICO CAP Verification 
Report 

QICO will evaluate actionable items submitted to confirm 
there is reasonable evidence that the findings and this 
required action have been resolved, taking into account the 
actionable item descriptions and performance measures. 

 QICO 08/15/17 09/13/17 

*In the event of personnel or departmental changes, responsibilities for actionable items shall transfer to the new leadership.
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 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-02 

Corrective Action Plan (CAP) 

COMPLETION DOCUMENTATION 

Performance Measures 

- 95% of PLNT Supervisors complete quality control class. 

RESPONSIBLE PARTIES 

PLNT Paul Kram 

OPMS Linda Stoffregen 

SECOND LEVEL RESPONSIBILITY 

MD SSRV Randall Grooman 
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 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-03 

Corrective Action Plan (CAP) 

CORRECTIVE ACTION PLAN 

Purpose and Scope 

On April 10, 2017 QICO issued an internal review report for Metrorail Tunnel Ventilation System: Mechanical Subsystem Maintenance. 
This Corrective Action Plan (CAP) has been developed to address the following findings and required action per QICO-TVS-17-03. 

QICO Finding QICO Recommendation 

F-TVS-17-05: The governing maintenance document produced by 
ENGA for PLNT has not been completed. 

- Complete and maintain all governing maintenance instructions 
for PLNT (i.e. PLNT-1000, 3000, etc.), distribute to essential 
stakeholders when approved, and develop implementation plans 
for updated procedures/processes. 

F-TVS-17-06: PLNT is using their preventive maintenance form when 
conducting an assessment of the PLNT-1000 provided by ENGA. 

- Establish written requirements for conducting document 
assessments with regard to preventive maintenance ensuring the 
document under review is used first in order to spot any 
deficiencies more effectively. 

F-TVS-17-12: Lock Out - Tag Out (LOTO) procedures are informal and 
inconsistently applied when removing electrical power sources for 
maintenance activities 

- Establish written requirements for removing electrical power for 
maintenance activities not associated with traction power 
systems, to include specific instructions for LOTO of circuit 
breakers and electrical disconnects. These requirements must 
conform to OSHA requirements under section 1910.147. 

Required Action 

QICO-TVS-17-03: Complete, update, and maintain governing maintenance documents to ensure appropriate engineering controls of 
maintenance activities. 

(Risk Rating: High) 

Plan Description 

F-TVS-17-05: ENGA is in the process of completing the PLNT-3000.  A draft was completed Friday 04/21/17, then PLNT will be given an 
opportunity to add their comments and suggestions.  
F-TVS-17-06: PLNT personnel will use the PLNT-1000 (and PLNT-3000 when available) checklists as their main preventive 
maintenance document.  PLNT will continue to use Form 209-1571 as a supplemental form until the PLNT-1000 (and PLNT-3000) is updated. 

F-TVS-17-12: On April 14, 2017 PLNT Director transmitted to PLNT/EQMT managers and supervisors the requirement to discuss PLNT safety 
bulletin 2016-01 with their crews on LOTO procedures, and to ensure with their crews were in possession of LOTO devices. PLNT will send all 
general equipment mechanics to SAFE’s LOTO training. PLNT issued a safety bulletin with regard to the LOTO procedures.  As per OSHA 
1910.147 personnel are required to be retrained when they are observed not performing LOTO in accordance to the standards. 

Business Impact – Budget/Cost Estimate 

- Process Improvement – A current process/procedure needs to be optimized to address the QICO Required Action. This type of initiative 
does not need additional resources because current manpower will be used to improve the process. No impact to budget. 
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 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-03 

Corrective Action Plan (CAP) 

PLAN SCHEDULE 

Actionable items Description 
Responsible 

Party* 
Estimated 

Start 
Estimated 

Completion 

1 PLNT-3000 Final 
Governing maintenance document required to complete 
preventive maintenance that has gone through approval 
process. 

Paul Petersen 
(ENGA) 

04/25/17 07/05/17 

2 
Revised PLNT 209-1571 
Checklist 

PLNT 209-1571 checklist will be used as the primary 
preventive maintenance document in order to provide ENGA 
with proper feedback for updating preventive maintenance 
forms. This will be done when MOC is set up for testing and 
both PLNT-1000 & PLNT-3000 checklists are approved. 

Paul Kram 
(PLNT) 

07/05/17 08/04/17 

3 
LOTO Training and 
Checklist 

PLNT will re-train all general equipment mechanics in Lock-
Out-Tag-Out (LOTO) requirements and provide a checklist 
for use in LOTO activities. 

Paul Kram 
(PLNT) 

05/24/17 07/24/17 

4 QICO CAP Verification 
Report 

QICO will evaluate actionable items submitted to confirm 
there is reasonable evidence that the findings and this 
required action have been resolved, taking into account the 
actionable item descriptions and performance measures. 

 QICO 08/05/17 10/05/17 

*In the event of personnel or departmental changes, responsibilities for actionable items shall transfer to the new leadership.

COMPLETION DOCUMENTATION 

Performance Measures 

- 100% compliance with checklist use requirements as identified in QICO field verification activities. 
- 95% of PLNT general equipment mechanics complete LOTO training. 

RESPONSIBLE PARTIES 

PLNT Paul Kram 

ENGA Paul Petersen 

SECOND LEVEL RESPONSIBILITY 

MD SSRV Randall Grooman 
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 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-04 

Corrective Action Plan (CAP) 

CORRECTIVE ACTION PLAN 

Purpose and Scope 

On April 10, 2017 QICO issued an internal review report for Metrorail Tunnel Ventilation System: Mechanical Subsystem Maintenance. 
This Corrective Action Plan (CAP) has been developed to address the following finding and required action per QICO-TVS-17-04. 

QICO Finding QICO Recommendation 

F-TVS-17-07: Accuracy of Forms – QICO identified several instances 
of maintenance record modification. 

- Perform an investigation into the generation of maintenance 
documentation, to include the items identified by QICO. This 
investigation must be completed by an appropriate authority not 
directly responsible for completing the work being investigated. 

Required Action 

QICO-TVS-17-04: Perform an investigation into the generation of maintenance documentation, to include the items identified by QICO. This 
investigation must be completed by an appropriate authority not directly responsible for completing the work being investigated. 
(Risk Rating: High) 

Plan Description 

F-TVS-17-07: Quality Assurance, Internal Compliance & Oversight (QICO) will establish an experienced team to perform the investigation. 
Following the results of the investigation QICO and PLNT will work with Labor and Human Resource departments to address any disciplinary 
actions if required. 

Business Impact – Budget/Cost Estimate 

- Process Execution – A current process/procedure exists that meets the QICO Required Action, but needs to be executed. This type of 
initiative does not need additional resources. 

PLAN SCHEDULE 

Actionable items Description 
Responsible 

Party* 
Estimated 

Start 
Estimated 

Completion 

1 Investigation Report 

Investigation into the generation of maintenance 
documentation, including work order numbers: (11428620, 
11395737, 11395465, and 11451733). Investigation report 
detailing the findings and recommendations for 
improvement. 

QICO 05/15/17 06/27/17 

2 Resulting Actions 
Implementation plan detailing management actions to be 
taken in response to the investigation report’s findings and 
recommendations. 

Paul Kram 

(PLNT) 
06/27/17 07/27/17 

3 
QICO CAP Verification 
Report 

QICO will evaluate actionable items submitted to confirm 
there is reasonable evidence that the findings and this 
required action have been resolved, taking into account the 
actionable item descriptions and performance measures. 

 QICO 07/27/17 10/05/17 

*In the event of personnel or departmental changes, responsibilities for actionable items shall transfer to the new leadership.

COMPLETION DOCUMENTATION 

Performance Measures 

- Implementation of recommendations from investigation results. 
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Corrective Action Plan (CAP) 

RESPONSIBLE PARTIES 

PLNT Paul Kram 

SECOND LEVEL RESPONSIBILITY 

MD SSRV Randall Grooman 
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QICO-TVS-17-05 

Corrective Action Plan (CAP) 

CORRECTIVE ACTION PLAN 

Purpose and Scope 

On April 10, 2017 QICO issued an internal review report for Metrorail Tunnel Ventilation System: Mechanical Subsystem Maintenance. 
This Corrective Action Plan (CAP) has been developed to address the following findings and required action per QICO-TVS-17-05. 

QICO Finding QICO Recommendation 

F-TVS-17-08: Documentation Quality Concern #1: Validity of Forms - 
Many Preventive Maintenance (PM) forms have no comments or 
condition assessments for consecutive months. 

- Provide a means of capturing the condition of assets maintained 
within PM forms. 

F-TVS-17-09: Documentation Quality Concern #2: Consistency of 
Forms – 

1. Illegible photocopied PM forms.
2. Inconsistent nomenclature used to fill out PM forms.

- Establish clear practices for the distribution and quality control of 
PM forms, including requirements for digital vs. physical copies 
and supervisory checks of completed forms to ensure they are 
valid, accurate, consistent, relevant, & complete. 

F-TVS-17-10: Documentation Quality Concern #3: Completeness of 
Forms – 

1. PM checklists are not complete; tasks have no marks
indicating a task was completed and tasks have been 
marked “N/A” without explanation. 

2. PM checklists are missing work order numbers.

3. Annual PM checklists are missing fan amperage information.

- Standardize an amperage reading form for incorporation into 
PM documentation to ensure maintenance data is captured 
consistently, and incorporate supervisory checks of completed 
documentation. 

F-TVS-17-11: The enterprise asset management database (MAXIMO) 
does not contain preventive maintenance checklists or tasks 
completed. 

- Establish written requirements to capture and store 
documentation of completed maintenance, exploring the 
possibility of utilizing the enterprise asset management database 
(MAXIMO). 

Required Action 
QICO-TVS-17-05: Establish document control procedures to standardize the capture and storage of maintenance documentation. 
(Risk Rating: Elevated)  

Plan Description 

F-TVS-17-08, 09 &10: PLNT will improve the data quality of Preventive Maintenance forms to ensure forms are valid, accurate, consistent, 
relevant, & complete. 

F-TVS-17-11: Currently mobile MAXIMO is being developed and once implemented will address many of the issues with form quality. 

Business Impact – Budget/Cost Estimate 

- Process Execution – A current process/procedure exists that meets the QICO Required Action, but needs to be executed. This type of 
initiative does not need additional resources. 
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 The Washington Metropolitan Area Transit Authority (WMATA) 
QICO-TVS-17-05 

Corrective Action Plan (CAP) 

PLAN SCHEDULE 

Actionable items Description 
Responsible 

Party* 
Estimated 

Start 
Estimated 

Completion 

1 SOP Revision 
PLNT will modify SOP 209-07 to include data quality and 
provide training to personnel. 

Paul Kram 
(PLNT) 

05/23/17 06/29/17 

2 
Receipt of Mobile 
Devices 

Confirmation of procurement of mobile devices for the 
mobile Maximo pilot program. 

Paul Petersen 
(ENGA) 03/27/17 05/30/17 

3 
Curriculum and 
Training Roster 

Provide training to PLNT personnel in the use of mobile 
devices, documenting attendance. 

Linda 
Stoffregen 

(OPMS) 
06/26/17 12/27/17 

4 QICO CAP Verification 
Report 

QICO will evaluate actionable items submitted to confirm 
there is reasonable evidence that the findings and this 
required action have been resolved, taking into account the 
actionable item descriptions and performance measures. 

 QICO 12/27/17 01/25/18 

*In the event of personnel or departmental changes, responsibilities for actionable items shall transfer to the new leadership.

COMPLETION DOCUMENTATION 

Performance Measures 

- 95% of PLNT Supervisors trained in use of mobile devices. 
- 95% of PLNT Supervisor and Mechanic personnel trained in updated SOP for data quality. 

RESPONSIBLE PARTIES 

PLNT Paul Kram 

ENGA Paul Petersen 

OPMS Linda Stoffregen 

SECOND LEVEL RESPONSIBILITY 

MD SSRV Randall Grooman 
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8.1 APPENDIX A: Risk Assessment 

Risk Matrix and Structure 

What is Risk? 

 

Risk is defined as an uncertain event or condition that, if it occurs, 

has a positive or negative effect on the organization’s objectives 

and operations (both threats and opportunities). It is assessed on 

the combination of the probability of occurrence of risk and the 

severity of the risk. 

Risk management is an attempt to answer the following questions: 

- What can go wrong? – The Risk 

- How bad are the consequences? – The Impact 

- How often does/will it happen? – The Probability of 

Occurrence 

- Is the risk acceptable? – The Risk Treatment, 

Remediation Categories of Risk 

- Safety – Risk associated with harm to customers and employees 

and 

critical equipment or asset safety 

- Governance – Risks associated with internal controls and 

compliance 

- Operational – Risk related to inefficient and ineffective 

business processes, disruption to normal business operations, 

non- compliance, negative public relations, breach to 

physical security, etc. 

- External – Risks related to changing regulations, 

unfavorable economic conditions, industry or customer needs 

change, litigation and damage/loss to company assets 

- Financial – Risks associated with uncollectable receivables, 

incorrect financial models or analysis, fluctuation in capital 

levels and adverse movement of interest rates 

 

 

 

- Technological – Risk associated with unauthorized access to 

information, unavailable or unreliable information, technology 

not meeting business needs and compromised information 

security 

Risk Assessment  

The following risk matrix (Figure 1) was used to assess risks within the 

universe of review areas. The universe (see Table 1) is comprised of 

the potential range of all review activities and review business units 

(or departments) that fall within QICO’s scope and oversight 

authority. These business units consist of programs, processes, 

assets and people which together contribute to the fulfilment of 

the departments’ strategic goals (Goal 1 - Build Safety Culture; Goal 

2 - Deliver Quality Service; Goal 3 - Improve Regional Mobility; and 

Goal 4 - Ensure Fiscal Stability). 

Risks are assessed based on the probability of occurrence (see 

vertical axis in Figure 1) and the significance of their impact (see 

horizontal axis in Figure 1). The probability ratings are rated on a 

scale of 1 (minimum) to 5 (maximum) and are driven by the metrics 

shown on the next page. The impacts ratings are also rated on a 

scale of 1 (minimum) to 5 (maximum) and are driven by the 

category of risks, which are then aligned on the metrics shown on the 

next page. 

Each finding is given a severity rating of Insignificant, Low, Moderate, 

Elevated or High. All areas with Elevated / High ratings are considered 

to be high risk to the organization’s objectives; and need to be 

mitigated/ reduced in severity at the earliest. The risk ratings to the 

findings are provided as “Type of Risk” followed by “Severity Rating 

(Impact, Probability)” (e.g. a finding with “Elevated (4 , 3)” would 

mean a ‘significant (4)’ impact along with a ‘possible (3)’ probability 

of occurrence) 
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Figure 1: Risk Assessment Matrix 

Almost Certain (5) Low Moderate Elevated High High 

Likely (4) Low Low Moderate Elevated High 

Possible (3) Low Low Moderate Elevated Elevated 

Unlikely (2) Insignificant Low Low Moderate Moderate 

Rare (1) Insignificant Insignificant Low Moderate Moderate 

Probability 
Potential Impact of Risk 

Negligible (1) Minor (2) Moderate (3) Significant (4) Major (5) 
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8.1 APPENDIX A: Risk Assessment 

Risk Assessment 

Probability of Occurrence of Risk Events Defined 

Rare | 1 – Reasonable assumption that this risk will not occur 

 

Unlikely | 2 – Reasonable assumption that this risk will likely not occur 

Possible | 3 – Reasonable assumption that this risk may occur 

Likely | 4 – Reasonable assumption that this risk will likely occur 

Almost Certain | 5 – Reasonable assumption that this will occur 

Potential Impact of Risk Events Defined 

Negligible | 1 – Unlikely to cause the activity to fail to meet part of its 

objectives. 

Minor | 2 – May cause a failure of the business process to meet part of 

its objectives, which may expose Metro to minor financial losses, less- 

effective or efficient operations, some non- compliance with laws and 

regulations, waste of resources, etc. 

 

Moderate | 3 – May cause a failure of the business process to meet a 

significant part of its objectives, or negatively impact the objectives of 

other activities, which may expose Metro to significant financial losses, 

reductions to or ineffectiveness of operations, non- compliance with 

laws and regulations, sizable waste of resources, etc. 

Significant | 4 – Likely to cause a failure of the business process to 

meet a significant part of its objectives, or negatively impact the 

objectives of other activities, which may expose Metro to 

significant financial losses, reductions to or ineffectiveness of 

operations, non- compliance with laws and regulations, sizable 

waste of resources, etc. 

Major | 5 – Will cause a failure of the business process to meet its 

objectives, or cause objective failure in other activities, which may 

cause or expose Metro to major financial losses, interruptions in 

operations, failure to comply with laws and regulations, major 

waste of resources, failure to achieve stated goals, etc. 
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8.2 APPENDIX B: QICO Tunnel Ventilation Finding Details 

Picture Description Recommended Action 

1. Installation of improper isolators for 2 fans at FF8. 

Color coded isolators showed that 2 fans (TV1 & TV2) 

had 4 white isolators installed.  These 2 fans are now 

more susceptable to increased vibration. 

Field mechanics were questioned about the  incorrect 

isolators installed and their response was that they 

ran out of funding for the red colored isolators so 

they used the less expensive white colored isolators 

instead. 

Proper isolators shall be 

bought and installed for these 

fans.  

PLNT personnel have been replacing actuators and 

their supports due to supports failing at the bolt 

location.  Replacing in kind is only a temporary fix to 

the larger issue of improper support of the actuators. 

PLNT shall reach out to ENGA 

in order to arrive at a solution 

to support the actuators for the 

fan damper bank. 

2. Installation of an air compressor for fan and damper 

controls at FL1.  PLNT installed air compressor due to 

consistent air leakage from main air compressor. 

ENGA was not notified. 

According to ENGA, this air compressor would not 

have been approved due to location and power 

issues.  The location is an issue due to obstruction of 

the emergency egress and the power issue is that the 

air compressor is drawing power from the fan shaft’s 

fire and life safety power distribution despite not 

being a fire and life safety asset. 

PLNT shall remove or relocate 

this equipment per ENGA’s 

request. Any future design 

modifications made to fan or 

vent shaft locations must go 

through ENGA. 

3. QICO observed a broken all thread rod supporting the 

fan motor of fan #1 at FL1.  Maintenance personnel told 

QICO that they would have it rewelded.  Picture was 

sent to PLNT for resolution. 

It is unclear to QICO whether this is an issue that 

should be brought to ENGA’s attention for root cause 

analysis and solutioning. 

PLNT should make ENGA 

aware of any issues relating to 

design integrity of fire and life 

safety equipment. 

Improper 

Proper 
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8.2 APPENDIX B: QICO Tunnel Ventilation Finding Details 

Picture Description Recommended Action 

Construction groups around FL1 left scaffolding which 

blocked off an emergency egress passageway.  Had 

there been no preventive maintenance inspection 

performed this equipment would have remained for 

an indeterminate amount of time. 

Emergency egress locations 

shall remain accessible at all 

times. 

Scaffolding was removed by 

Clark Construction contractors. 

Water intrusion has caused severe corrosion of the 

staircase at FA3. 

PLNT shall reach out to the 

appropriate department to 

repair or replace the staircase. 

QICO observed multiple drains at various fan shaft 

locations in similar condition to the pictured drain 

found at FA3. 

The plumbing branch shall 

unclog all drains and replace all 

drain covers so that large 

debris do not enter and re-clog 

these drains. 

4. Concrete spalling was observed at FA3 along with 

scaffolding staged at bottom of fan shaft.  QICO 

questioned PLNT about this issue and was told that the 

scaffolding had been there for years but no structural 

work was observed.  At this location the spalling is a 

minor.  However, at other locations this is not the case. 

TRST should complete all work 

started so that minor spalling 

does not become a major 

structural failure. 
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8.2 APPENDIX B: QICO Tunnel Ventilation Finding Details 

Picture Description Recommended Action 

Major concrete work being done at vent shaft VA4, a 

vent shaft associated with fan shaft FA3.  Structural 

concrete is blocking access to vent shaft damper 

actuators and equipment is blocking the path of an 

emergency egress walkway (emergency egress stairs 

are toward the back, see top picture).  When PLNT 

personnel were questioned they informed QICO that 

this work setup had been configured this way for a few 

months.  It is uncertain to QICO if PLNT has had any 

communication with TRST with regard to estimated 

date of completion or removal of equipment from 

emergency egress walkway and damper openings. 

PLNT shall reach out to the 

TRST to request immediate 

removal of equipment and 

supplies from vent shaft 

openings and emergency 

egress walkway. 

PLNT requested the sheet metal group to block off a 

deteriorated section of damper blades located at the 

bottom row of the dampers at ven shaft VA5, 

(associated with FA3), due to a water intrusion issue.  

PLNT wanted a more air tight seal as the solution, but 

it does not appear that the sheetmetal group 

received the message. 

PLNT shall reach out to 

sheetmetal group and resolve 

this issue. 

PLNT Maintenance shall be 

clear when requesting work be 

done and be present while the 

work is being completed.  This 

will ensure that the final 

product will have the intended 

results. 

Major deterioration of the concrete staircase 

observed by QICO at VA5.  Rebar is completely 

exposed in multiple areas of the staircase, corrosion 

of the rebar is visible, and grating at multiple landings 

has rust.  It appears to QICO that what PLNT 

maintenance crews see on a monthly basis with

regards to structural components is not being 

communicated effectively to the Structures 

Maintenance group of Track and Structures (TRST). 

TRST shall assess this staircase 

and repair as necessary. 

PLNT or ENGA shall add a 

structural component to their 

housekeeping task that will 

include structural elements such 

as staircases, grating walkways, 

fan and vent shaft structures.   

Any structural issues seen by 

PLNT personnel shall be 

assessed by TRST. 
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8.2 APPENDIX B: QICO Tunnel Ventilation Finding Details 

Picture Description Recommended Action 

5. QICO observed vent dampers not opening at vent 

shaft VC12, a vent shaft associated with fan shaft FC8. 

Additionally, after observing multiple dampers not 

open PLNT personnel did not try to fix these dampers. 

Although the failsafe mode for vent shaft dampers is 

the closed position, all dampers should be 

operational at all times. 

All dampers should be fixed 

such that they open and close 

as intended. 

PLNT personnel shall perform 

preventive maintenance on 

vent shaft dampers as outlined 

in PLNT-1001 Tasks 70 & 180. 

QICO observed various equipment and debris left 

from a previously completed SafeTrack Surge.  There 

is an emergency egress staircase that leads from the 

center platform area to the fan shaft area, FA13.  

PLNT personnel have noted many instances where 

other departments have left equipment and trash in 

tunnel fan areas which end up having to be cleaned 

up by PLNT personnel.   

PLNT shall reach out to the 

various asset owners that have 

equipment or debris left in 

tunnel ventilation areas and 

asset owners shall reply within 

10 business days of their plan 

to remove their equipment and 

debris in a timely manner. 

QICO visually inspected the 2 vent shafts, VA20 & 

VA21, associated with fan shaft FA13.  QICO observed 

that PLNT did not perform any preventive 

maintenance tasks at these vent shaft locations 

during the visit on 2/27/17.  It is unclear what 

preventive maintenance instructions are used at these 

vent shafts and other vent shafts of this type and 

location. 

ENGA shall ensure vent shafts of 

this variety and location are 

properly addressed in the 

PLNT-1000 and PLNT-3000. 

PLNT shall perform preventive 

maintenance in accordance 

with the PLNT-1000 and PLNT-

3000. 

VA20 

VA21 
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8.2 APPENDIX B: QICO Tunnel Ventilation Finding Details 

Picture Description Recommended Action 

6. Access to bypass dampers at fan shaft FF7 involves 

entering an area that is part of the Roadway (but not 

on the track).  According to the Roadway Worker 

Protection Manual: 

What is the Roadway? 

In tunnel areas, it is all areas between tunnel walls to include 

all safety walk areas and open shafts and ancillary areas.  

Vent shafts and emergency egress shafts, with hand rails or 

protective railings, are NOT considered part of the roadway.  

PLNT shall reach out to the 

appropriate group to install 

hand rails in areas where access 

to fan, damper, vent shaft 

equipment currently requires 

entering the Roadway. 

5. QICO discovered a pressure relief shaft was installed 

between fan shaft FF7 and vent shaft VF14.  This is 

unusual to the typical design of the ventilation system. 

QICO and PLNT brought this to 

ENGA’s attention and ENGA is 

in the process of assessing 

whether the pressure relief 

should remain or be modified. 
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8.3 APPENDIX C: Document Review 
Note: *Supervisor position was vacant 

between June 26 and October 30, 2016.

 Preventive Maintenance Checklist Review (Years 2015 & 2016) 

Location ID 

Forms With QC Checkbox 

Marked 
Forms Without Supervisor’s Signature* 

Report Date 
Work Order 

Number Report Date 
Work Order 

Number 

FA3 

1. 12/01/15

2. 02/03/16

3. 02/18/16

4. 03/14/16

5. 07/19/16

1. 12189716

2. 12335265

3. 12407395

4. 12506042

5. 12803589

1. 03/27/15 1. 11540112

FA7 1. 06/22/15 1. 11755240 None Found None Found 

FA13 
1. 10/29/15

2. 11/20/15

1. 12133051

2. 12211160
None Found None Found 

FB9 

1. 07/10/15

2. 06/16/16

3. 10/14/16

1. 11783609

2. 12705728

3. 12964616

None Found None Found 

FC1 

1. 04/29/15

2. 06/22/16

3. 08/16/16

4. 12/27/16

1. 11602537

2. 12743922

3. 12868617

4. 13126114

None Found None Found 

FC8 
1. 05/07/15

2. 08/26/15

1. 11662687

2. 11951146
None Found None Found 

FD4 None Found None Found 

1. 04/30/15

2. 08/04/16

3. 09/01/16

4. 10/03/16

1. 11602434

2. 12803469

3. 12868487

4. 12937192

FE6 

1. 03/31/15

2. 04/03/15

3. 07/31/15

4. 08/21/15

5. 08/23/16

1. 11501868

2. 11566929

3. 11783532

4. 11892401

5. 12830383

1. 06/03/16 1. 12705685

FE7 

1. 03/12/15

2. 04/23/15

3. 05/06/15

4. 04/06/16

1. 11502198

2. 11567302

3. 11626863

4. 12547560

None Found None Found 

FF7 None Found None Found 

1. 03/05/15

2. 07/22/16

3. 08/11/16

4. 09/02/16

5. 10/17/16

1. 11495183

2. 12816540

3. 12883334

4. 12951131

5. 13015541

FF8 None Found None Found 

1. 03/05/15

2. 04/23/15

3. 07/19/16

4. 08/10/16

5. 09/22/16

6. 10/28/16

1. 11495182

2. 11615459

3. 12816539

4. 12883333

5. 12951130

6. 13015540

FL1 1. 08/18/15 1. 11973350
1. 08/24/16

2. 09/29/16

1. 12886381

2. 12952509

 Total Sites: 12 Total with QC Box Marked: 27 Total with No Supervisor Signature: 19 
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8.4 APPENDIX D: Definitions 

 Definitions Photos 

Damper 

A series of plates that are pneumatically or electrically operated to control the 

direction of air flow in the underground portion of the Metrorail system. 

Dampers are located in vent and fan shafts and operate automatically when 

an emergency tunnel fan is exercised, based on a predetermined sequence of 

operation.  Dampers associated with the Tunnel Ventilation System are located 

as follows: Vent Shaft damper, Fan Shaft By-Pass damper, and Fan damper. 

As a separate feature not associated with emergency tunnel fan operation, 

vent shaft dampers and fan by-pass dampers operate automatically to open 

when tunnel temperatures exceed 50 degrees F and there is no command to 

operate the Tunnel Ventilation System. 

Fan (Tunnel) 

Fans are reversible and are capable of being controlled from the ROCC or 

locally in the fan shaft.  Fans in their static state are off and are designed to be 

operated in an emergency to move air to/from a station or tunnel segment. 

Fan Shaft 

Fan shafts are located throughout the underground portion of the Metrorail 

system and are typically located either between stations or between a station 

and portal.  The fan shaft houses the fan gallery, fan controls, and fan by-pass 

dampers.  These shafts open to the surface level located in a sidewalk or field 

but never a street.  Certain fan shafts are also designated as an emergency 

egress. 

Jet Fan 

Jet fans are wall-mounted within tunnel recesses.  They are reversible fans and 

thus have the capability of moving smoke away from passengers during an 

emergency if configured properly (with local and remote control). 
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8.4 APPENDIX D: Definitions 

 Definitions Photos 

Maximo 

Maximo is WMATA’s enterprise asset management (EAM) system used for 

work order, incident, and track defect tracking. 

Maximo Work Orders (WO) specifies a particular task and the labor, materials, 

services, and tools required to complete the task. 

Lock Out - Tag Out (LOTO) 

LOTO is a safety procedure used to remove power from equipment that is 

being temporarily taken off line for maintenance.  OSHA 1910.147 governs the 

proper procedure when performing LOTO. 

Vent Shaft 

Vent shafts are located throughout the underground portion of the Metrorail 

system and are located at both ends of a station.  They open to the surface 

level located in a sidewalk, road median, or field.  Certain fan shafts are also 

designated as an emergency egress. 

When the Tunnel Ventilation System is commanded on, vent shaft dampers 

closed to seal the shaft, allowing air to be moved either in exhaust or supply 

from the station. 
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8.5 APPENDIX E: Application of Regulatory CAPs 

Measure Finding QICO Review During Review 

Regulatory 

Findings - 

NTSB 

NTSB R-15-9: 

Develop and implement detailed written 

tunnel ventilation procedures for 

Operations Control Center (OCC) staff 

that take into account the probable source 

location of smoke and fire, the location of 

the train, the best evacuation route, and 

unique infrastructure features; these 

procedures should be based on the most 

effective strategy for fan direction and 

activation to limit passengers’ exposure to 

smoke. 

Status: Open/Past Due 

WMATA is behind schedule on this CAP.  The new proposed 

completion dates are the following: 

- Play Book from AECOM (4/14/17) 

- Findings and recommendations (5/12/17) 

- Action Plan from AECOM findings (6/30/17) 

NTSB R-16-10: 

WMATA is required to improve the 

capacity of the tunnel fans to conform to 

NFPA 130. 

Status: Open 

- WMATA’s response is due 9/20/21.  QICO has reviewed 

documentation on various studies completed to assess the 

fire and smoke handling capabilities of the current tunnel 

ventilation system. 

NTSB R-16-11: 

WMATA must develop location specific 

emergency ventilation configurations. 

Status: Open 

- WMATA’s response is due 7/18/17.  ENGA has been creating 

a fan playbook for the various tunnel ventilation 

configurations thoughout the Metrorail system with the help 

of AECOM. 

Regulatory 

Findings - FTA 

FTA CAP R-5-34-a: 

WMATA must complete its “Fire/Life Safety 

1000” maintenance procedure, to clarify 

roles and responsibilities, and outline 

expectations regarding how departments 

should work together to coordinate 

inspection, maintenance and repair of 

these system components. 

Status: Rejected 

- FTA requests that WMATA resubmit the PLNT-1000 Fire/Life 

Safety Mannual and include a quality audit process to ensure 

compliance with the requireements of the new manual. 

FTA CAP R-6-36-a: 

WMATA is required to establish a 

ventilation system testing quality audit 

process to ensure compliance with the 

established maintenance and testing 

practices. 

Status: Rejected 

- FTA requests that WMATA resubmit the PLNT-1000 Fire/Life 

Safety Manual and include a quality audit process to ensure 

compliance with the requirements of the new manual. 
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8.5 APPENDIX E: Application of Regulatory CAPs 

Measure Finding QICO Review During Review 

Regulatory 

Findings - FTA 

FTA CAP R-6-36-b: 

WMATA must automate inspection and 

maintenance record keeping for tunnel 

ventilation systems, drainage pumping 

stations, and other critical systems 

managed by the Office of Plant 

Maintenance (PLNT). 

Status: Open/Past Due 

- Mobile Maximo is in the process of being completed.  Mobile 

devices are expected to be delivered during the first week of 

April 2017.  WMATA has requested for a CAP closure date of 

07/26/17. 

FTA CAP R-6-37-a: 

WMATA must complete the replacement 

of pneumatic control boxes for tunnel 

ventilation fans with Programmable Logic 

Control (PLC) Systems within the next five 

years. 

Status: Under FTA Review 

Resubmitted for closure on 2/24/17. 

- WMATA is required to complete the replacement of 

pneumatic control boxes for tunnel ventilation fans with 

Programmable Logic Control (PLC) Systems by 2020.  As of 

March 2017, 2 of 72 panels have been delivered, tested, and 

passed the testing protocol. 

FTA CAP R-6-38-a: 

WMATA must conduct an engineering 

assessment to identify ways in which to 

improve the performance and capacity of 

the tunnel ventilation system. 

Status: Open/Past Due 

WMATA is behind schedule on this CAP.  The new proposed 

completion dates are the following: 

- Playbook from AECOM (4/14/17) 

- Findings and recommendations (5/12/17) 

- Action Plan from AECOM findings (6/30/17) 
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 APPENDIX F  
Interview Notes with PLNT and ENGA 
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Quality Assurance, Internal Compliance & Oversight 

Interview Notes 

QICO PROGRAM Tunnel Ventilation Audit 

LOCATION CTF DATE: 3/20/17 TIME: 11:00am-01:00pm 

Background Information 

Name(s): 

Interview Notes 

Quality 

Measure 
Question Response 

Quality of 

Work 

What does the PLNT 1000 Pilot 

Project entail? 

Where is the PLNT 3000? 

What is being done annually for 

preventive maintenance (as the 

PLNT-1001 is only monthly)? 

- PLNT is trying to implement the PLNT-1000.  Guesses CENI looked 

at what they had and implemented a new checklist. 

- Haven’t gotten to the PLNT-3000 yet. 

- Trying to work out all the bugs for the PLNT-1001.   They are using 

the old forms and the new checklist.  The old checklists are being 

used as “insurance”. 

- Have you given any feedback to CENI about the PLNT-1001?  

Getting the forms back form the maintenance crews/ their 

supervisors.  Last month was the first month of doing the new 

checklists.  Meeting will take place and feedback will be given. 

Do supervisors direct the 

maintenance personnel on how to 

interpret the tasks on the PM 

checklist? 

- The old checklists were created by PLNT not by CENI.  Says CENI 

was given the old checklists.  There is training, week long training 

with refresher when there are changes.  Maintenance crews given a 

tool allowance, provided with test equipment, meters.  Toolbox talk 

every morning, don’t check what tools they have every day, up to 

supervisor to check. 

How are vent shafts chosen when 

performing a fan shaft PM? 

- Typically fan shafts are tied to 2 vent shafts.  Chosen based on 

location.  1 or 2 locations where it’s not exactly like that.  Location 

with only 1 vent shaft is rare. 

Are there any training classes for 

maintenance personnel who have 

never worked on tunnel fans 

before? 

- Answered above.  Training department develops this week long 

training, feedback is given based on what they want their guys to 

be trained on. 

What is the procedure for dealing 

with pneumatic issues (air leaks, 

compressor not on 

site/broken/turned off)? 

- Create a service ticket or fix it if they can find the air leak.  Ideally 

they would fix it right away if is an easy fix.  ROW air leaks need 

more time to fix. 

When structural issues are seen, 

how do maintenance personnel 

report these issues? 

Are they trained to detect and 

report these issues? 

- Not meant to be looking for these issues, but a ticket will be called 

in to fix these issues.  MOC 
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Compliance 

with 

Standards 

What was PLNT’s involvement in 

completing the PLNT-1001 checklist? 

- No dates set on feedback.  FTA deliverables for the PLNT-1001.  

Silver Line and Jet fans are operated with codes (Modes).  For the 

most part feedback is for the Silver Line and Jet Fans.   

- No comments about the PLNT-1001 checklists. 

Does CENI Engineering get involved 

or called on to help solution 

problems found in the field? 

- Yes, lift/control problems.  CENI found to be helpful.  PLNT testing 

the PLC controls in conjunction with CENI. 

Who is responsible for signing off 

completed checklists? 

What are they checking for? 

Why is the QC check box / line 

never filled out? 

- Supervisor reviews the checklists.  Supervisors should go out once 

and a while to check.  1-2 a week.  Supervisors checking for 

comments things went wrong.  QC check box should be marked 

when the supervisor actually goes out there.   

- Other groups may call in tickets, which is another set of eyes on 

each Fan Shaft. 

Records 

Management 

Why were there very few annual 

checklists in the documents handed 

to QICO? 

- Monthlys were pulled for review no annual.  Monthly and annual 

are stored together.  Some are scanned into the X: drive (PLNT 

drive).   

What happens when the 

maintenance crews come back from 

the field? 

What paperwork is completed? 

How do new WOs get generated? 

Why are there so few computers for 

the maintenance personnel to use? 

- *Interpretations of the same document is a concern.  PLNT is

looking for feedback from QICO to see if there are different 

interpretations.  All 14 mechanics were brought in together for the 

same class.  

- Call POWER desk for any POWER issues because PLNT can’t open 

a WO for another department, except Fire Technicians at the Fire 

Shop they have super user rights to open tickets to anyone. 

- Tablets in a procurement stage.   

Who is responsible for completing 

newly created WOs? 

Who is responsible for assuring 

WOs get closed out and the work is 

truly completed? 

Is there a process where WOs get 

escalated after they have been idle 

for a period of time? 

- WO done by trade.  

- *No need to add these to MAXIMO due to mobile MAXIMO being 

rolled out because of the FTA. 

- Auto escalation for FLS only.  If a ticket is closed then it falls off the 

list.  Problem with cross departmental WO creation.  Email 

notifications are sent when a ticket is opened and when it’s closed.  

Problem comes when a mechanic opens the ticket since they aren’t 

checking emails regularly.   

What is done with the data stored 

in MAXIMO? 

Can the PM checklists be uploaded 

into MAXIMO? 

If so, why is this not done? 

Does anyone go back into MAXIMO 

to use the data for future planning 

of work or inspection? 

-  are looking at back logs of the supervisors and 

assistant superintendents.  Weekly reports are made for  to 

see what his crews are working on (action items). 

- Create a ticket when they do work.  Supervisor level for items that 

keep breaking month to month.  Establish a work history to 

generate a work statement.  They don’t change form, fit, or 

function.  Problem statements are generated when failures are seen 

3 or more times. 

How long are the PM checklists 

held onto? 

What policy states this duration of 

time? 

- Document Retention Policy, corporate wide, 2 years. 
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Safety 

Where applicable, are job safety 

briefings completed before going 

into the field? 

- *There are training classes available.  Yes, but they are individual

training courses.  They are required courses (eventually).  HR 

requires them.  Not a 2 week supervisor training class.   

Are there written procedures for 

using the cones/barriers/hatch 

support? 

- MSRPH has all of this information. 

- *cross silo work flow, even if it was a read only.
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Quality Assurance, Internal Compliance & Oversight 

Interview Notes 

QICO PROGRAM Tunnel Ventilation Audit 

LOCATION CTF DATE: 3/20/17 TIME: 11:00am-01:00pm 

Background Information 

Name(s): 
Position:  Superintendent of Equipment maintenance 

Time at WMATA: 

Previous Experience:  

Responsibility: oversee operations and maintenance of 

support equipment within the authority for example, in 

the buildings air handling units, door air compressors, 

lifts, sewage ejectors; fan coil; no HVAC, 2 asst. 

superintendents, and special projects manager, and 

then 9 supervisors who report to them 

Responsible Area:  

Name: 

Position: Director of Plant Maintenance 

Time at WMATA: 

Previous Experience: 

Responsible for all things PLNT 

Interview Notes 

Quality 

Measure 
Question Response 

Quality of 

Work 

What does the PLNT 1000 Pilot 

Project entail? 

Where is the PLNT 3000? 

What is being done annually for 

preventive maintenance (as the 

PLNT-1001 is only monthly)? 

- Just started, CENI did the engineering, but they are just beginning 

to implement it.  Attempting to phase in the new PLNT 1000s into 

use 

- There’s a bit going on with the restructuring for ROCC and MOC  

- Currently Mechanics call into OCC to get access to do testing, but 

struggling to get access from controllers (they’re busy) 

- PLNT 3000: heard nothing about the 3000, still dealing with 

implementing the 

- Mechanics use both form old form and new PLNT 1000 form 

- The supervisors who are overseeing the transition are gathering 

information for PLNT feedback to CENI;  Charlie expects something 

written, but will have a meeting 

Do supervisors direct the 

maintenance personnel on how to 

interpret the tasks on the PM 

checklist? 

- The old checklist was developed by PLNT, no involvement with 

CENI 

- Involvement of CENI only began 3-4 years ago 

- There’s a tool list provided to every mechanic and a tool allowance, 

there is a tool box meeting with a check, but it’s up to the 

supervisors discretion 

- Mechanics meet with their supervisors every morning to discuss 

safety and a Toolbox meeting 
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How are vent shafts chosen when 

performing a fan shaft PM? 

- Typically a fan shaft is tied to 2 vent shafts, but occasionally other 

configurations exists 

- Vent shaft is typically tied to a fan shaft, so the location determines 

Are there any training classes for 

maintenance personnel who have 

never worked on tunnel fans 

before? 

- When they mechanics are hired, there’s a week long training. With 

a refresher whenever there’s a change. 

- Training is run through the Training Department, PLNT does give 

input, the Special Project Manager handles the logistics and the 

content 

- PLNT had all 14 mechanics in the same class hearing the same 

instructions at the same time, to work towards consistency 

- Paul looking for feedback to confirm/address consistency of work 

given that there are different individuals performing the work. 

What is the procedure for dealing 

with pneumatic issues (air leaks, 

compressor not on 

site/broken/turned off)? 

- Ideally, mechanics try to find air leaks 

- Some leaks are along the right of way and require additional 

planning effort to address 

- System is set in failsafe mode, ie if there’s no air it still works 

When structural issues are seen, 

how do maintenance personnel 

report these issues? 

Are they trained to detect and 

report these issues? 

- If they see something while they’re doing an inspection, they report 

it (call a ticket in to MOC who generates the service ticket) 

- However, mechanics are not going to fix things while they are on  

Compliance 

with 

Standards 

What was PLNT’s involvement in 

completing the PLNT-1001 checklist? 

- There isn’t a date defined for feedback to be due, the new 

standards went into effect in Feb 2017 

- Development driven from FTA Deliverables, actually to develop the 

emergency operation sequence in addition to maintenance 

sequence 

- There is an implementation schedule worked from CAPs 

developed, but delayed due to the inauguration check for SGR 

- Prior to that, Jet fans and controlled by Maintenance operations 

sequence and an emergency operations sequence. 

- Primarily giving feedback on the Jet Fans, no tools on the existing 

fans  

- 3000 address the annual checks 

- Waiting to gather information from supervisors to provide feedback 

to CENI; mechanics are providing feedback to TSMT (Training 

department) and they’re communicating that with Paul prior to 

making changes 

- New document they’re getting more feedback and addressing 

changes faster 

Does CENI Engineering get involved 

or called on to help solution 

problems found in the field? 

- Yes, for example there is an issue with lifts or control problems and 

CENI is working with PLNT to address this problem 

- Find CENI Engineering to be helpful 

- Robust program to replace controllers on Tunnel Fans and some 

Drain Pumping System 

Who is responsible for signing off 

completed checklists? 

What are they checking for? 

- Mechanic does his job filling out the checklist, and the supervisor 

reviews comments from Mechanics and signs it, but doesn’t check 

the QC box; Mechanic is also supposed to create a follow up work 

order for issues that are found in the inspections, supervisor is 

reviewing sheet to confirm Maximo work order is created and 

correct. 
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Why is the QC check box / line 

never filled out? 

- The supervisor is supposed to go out and review periodically; once 

or twice a week supervisors are expected to do this and check the 

box 

- If a checklist has no comments, its assumed to be fine 

- Also get calls from other groups noticing issues that are covered by 

PLNT 

Records 

Management 

Why were there very few annual 

checklists in the documents handed 

to QICO? 

- Pulled mostly monthly sheets, but one of those sheets is an Annual 

checklist. 

- Monthly and annual inspections are stored together 

- Storing Fire Life Safety docs, under platform exhaust fan (UPE), 

DPS, tunnel fan 

What happens when the 

maintenance crews come back from 

the field? 

What paperwork is completed? 

How do new WOs get generated? 

Why are there so few computers for 

the maintenance personnel to use? 

- If it’s a non-PLNT issues, it’s called in. Fire shop does have the 

ability to open tickets in other departments, the techs aren’t fixing 

things, they are going out to do inspections and opening. 

- Mis-assigned tickets can happen from MOC can happen, the only 

way to deal with them  

Who is responsible for completing 

newly created WOs? 

Who is responsible for assuring 

WOs get closed out and the work is 

truly completed? 

Is there a process where WOs get 

escalated after they have been idle 

for a period of time? 

- PNLT WO response goes by trade, so if a general equipment sees 

something will either call in a ticket or call the supervisor for 

required trade. That supervisor should create a ticket and send out 

a work crew. 

-  provide a visio flow chart of FLS 

- WO escalation: Auto-escalation – Fire/Life Safety, there’s a weekly 

report that comes out (Responsible supervisor, OEM, Fire Marshall), 

but if they get closed they fall off the list, when tickets are closed, 

the person who requests the ticket 

What is done with the data stored 

in MAXIMO? 

Can the PM checklists be uploaded 

into MAXIMO? 

If so, why is this not done? 

Does anyone go back into MAXIMO 

to use the data for future planning 

of work or inspection? 

- In Maximo, you don’t’ see the work performed, only the time. 

- Did not put effort into getting checklists updated, since mobile 

Maximo component is coming down 

- Looking at ticket workloads by supervisor and Asst. 

Superintendents, also aging ticket information, being handled at a 

Superintendent Level  

- Also perform a failure trend analysis on their assets 

- How are defects followed? 

o Mechanics are now required to create a CM or Child work

order to capture additional work outside of inspection (ie

replacement, repair)

o Looking at alarms, and failure of components

o At the supervisor level, may lead to having mechanics

o Establish a Design flaw and document the repeated failure and

a little analysis in a Problem Statement

- The Problem statement process is new, but is still a work in 

progress 

-  submits problem statement, and it’s similar to the SSWP 

system in GOTRS 

- Tracking is an issue 
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How long are the PM checklists 

held onto? 

What policy states this duration of 

time? 

- There is a policy (WMATA-wide). It’s 2 years at min. 

Safety 

Where applicable, are job safety 

briefings completed before going 

into the field? 

- There is a weeklong supervisor training class, taught by SAFE, but 

trained by  

- General training is provided, effective workplace behavior, ADA 

compliance, generally want to get the supervisors to complete 

classes through the year 

Are there written procedures for 

using the cones/barriers/hatch 

support? 

- Covered in MSRPH 
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Quality Assurance, Internal Compliance & Oversight 

Interview Notes 

QICO PROGRAM Tunnel Ventilation Audit 

LOCATION JGB 5th Floor Room 505 DATE: 3/17/17 TIME: 01:00 - 02:00pm 

Background Information 

Name(s): 

Interview Notes 

Quality 

Measure 
Question Response 

Quality of 

Work 

Have you received any feedback on 

the new checklists? 

Why are there no tasks for vent 

shafts in the new checklist? 

Air compressors? 

Why is there no location/line for 

vent shaft IDs? 

- No feedback from PLNT about PLNT 1000 checklist.  PLNT has 

provided comments for previous revisions of the new checklists.  

Engineering has used perform visual inspection to make it more 

clear on what they should do.   

- Engineering has never seen the PLNT checklists, even when 

creating the PLNT 1000. 

- PLNT 1000 checklist from CENI is to make sure fan can run.   

- PLNT 1001 checklists was purposefully made to be monthly with no 

reason for annual tasks due to reason for PLNT 1001. 

Why are there no annual preventive 

maintenance tasks in the PLNT 

1000? 

- Answered in other questions. 

What is the current state of the 

PLNT 3000? 

- Being developed, in the works.  will have rough draft Thursday 

next week.  End of this month have more finalized draft which will 

go to PLNT for review. 

Compliance 

with 

Standards 

Why do the checklists have short 

description and not the long 

description? 

- FTA requirement for tablet version which is reason for short hand 

version.  PLNT 1001 short hand was created to fulfill the FTA 

requirement.   

- Long version is instruction manual: crews should be trained on this. 

Training has never once come to Engineering, never seen the 

curriculum.   

Does PLNT ask CENI for help when 

they run into problems found in the 

field? 

Are you aware of some of the 

pneumatic issues PLNT is 

experiencing out in the field? 

Are there any steps being taken to 

correct any of these issues? 

- Yes, 1/3 of  week goes to helping them.  EMI interpretation or 

modifications.   Training could help with some of these issues.   

- Have discussed air leak problems.  Doesn’t result in solution often.  

- FL01 has air compressor put in, Engineering is getting it removed 

(PLNT did not go through engineering).  Site has power issues and 

the air compressor is not fire and life safety critical item among 

many other issues. 

Are there any current outstanding 

CAPs for tunnel ventilation systems? 
- Tunnel ventilation playbook with AECOM, NTSB 

- FTA, controls retrofit, PLNT 3000, MAXIMO tablet 
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Does PLNT have any involvement 

with any CAPs or other regulatory 

findings/recommendations? 

Records 

Management 

What is the reasoning for not 

having a comment section in the 

new checklist? 

- Tablet. 

- 

What level of involvement do CENI 

and PLNT have together on a daily 

basis? 

What involvement did PLNT have 

during the creation of the PLNT-

1001? 

Would it be beneficial to have 

periodic meetings with PLNT in 

order to facilitate a better 

relationship and stay on the same 

page? 

- Very unofficial, limited.  PLNT only calls CENI when there are issues 

over the phone.  No meetings or anything setup. 

- Talking more officially for testing and installation for the new 

control panels.  Sign offs by PLNT and CENI for control panel 

integrity.  70+ page checklists sent back and forth. 

- CENI should meet with PLNT.  That should be the response of CENI 

when PLNT tests these control panels.  More meetings with the 

higher-ups in PLNT.  PLNT circumvents CENI to talk to 

(IRPG-CPDO). 

- PLNT meets monthly with CPDO ( ). 
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 APPENDIX G  
Job Descriptions  
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 Reference 1 
Tunnel Fan Student Guide 
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 Reference 2 
PLNT Form 209-1571  
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 Reference 3  
PLNT-1001 Checklist  
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Inspection and Testing PLNT 1001

Mechanic's Initials:__________ Page 1 of 2 9/28/2015

Tunnel Fans

All Fan Shafts

N/A

N/A

Task  Testing and Inspection Task Description

10 Inspect street level discharge grating.

20
Verify telephone operation by contacting ROCC & inform ROCC of 

testing

30
Inspect for loose fasteners

40
Inspect fan mounts and vibration isolators.

50 Operate fans check for abnormal noise/vibration.

60 Remove power to each fan, LOTO.

70 Inspect dampers and frames.

80 Inspect housing, attenuator, ductwork.

90 Inspect fan grilles.

100 Inspect Control Cabinet and temperature gauge.

110 Inspect Water seperator.

120 Restore power to fans, place selector switch in "Remote Control"

130

Contact ROCC and request fan to operate in "Emergency Exhaust", 

record ROCC operator name.

140 Verify "Emergency Exhaust" operation.

150 Verify "Emergency Off" operation.

160 Contact ROCC and request fan to operate in "Emergency Supply".

Station:

Location:

PLNT-1001 Testing and Inspections Checklist

DESCRIPTION:  This Checklist provides the steps required to carry out the testing and 

inspections of the Tunnel Fan Systems.  Tunnel Fans are used to provide airflow along the 

tunnel section.  The location of a smoke or fire incident and the direction of customer 

evacuation determines how the fans are activated.  The goal is to blow fresh air towards the 

customers as they exit the tunnel. 

MONTHLY TASKS:

Equipment:

Chain Marker:
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Inspection and Testing PLNT 1001

Mechanic's Initials:__________ Page 2 of 2 9/28/2015

170 Verify "Emergency Supply" operation.

180 Verify damper operation for all modes.

190 Verify "Emergency Off" operation.

200 Request ROCC command fans to "Auto Exhaust".

210 Advice ROCC that testing and inspection is complete.

220 Inspect fire extinguisher.

Mechanic's #2 Sign:

QC Performed:

WO#:

Minimum PPE to include hearing protection, safety glasses or goggles, safety vest, flashlight, 

gloves, radio, and safety shoes.

Date Completed:

Mechanic's #1 Name:

Supervisor's Sign:

Mechanic's #1 Sign:

Mechanic's #2  Name:

Requirements for performing the Testing and Inspections:

Standard hand tools.
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 Reference 4  
 Modification of Preventive Maintenance Forms

Page 100 of 152



Page 101 of 152Page 101 of 152

E014837
Rectangle



Page 102 of 152Page 102 of 152

E014837
Rectangle

E014837
Rectangle



Page 103 of 152Page 103 of 152

E014837
Rectangle



Page 104 of 152Page 104 of 152

E014837
Rectangle

E014837
Rectangle



Page 105 of 152Page 105 of 152

E014837
Rectangle



Page 106 of 152Page 106 of 152

E014837
Rectangle

E014837
Rectangle



Page 107 of 152Page 107 of 152

E014837
Rectangle



Page 108 of 152Page 108 of 152

E014837
Rectangle

E014837
Rectangle



 

 Reference 5 
Preventive Maintenance Forms Missing Comments 
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 Reference 6  
Preventive Maintenance Photocopy Illegible
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 Reference 7 
Preventive Maintenance Form with Inconsistent 

Nomenclature  
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 Reference 8  
Incomplete Preventive Maintenance Form
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 Reference 9  
Preventive Maintenance Form Missing Fan Amperage 

Readings 
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 Reference 10 
Fan Amperage Readings Sheet 
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 Reference 11 
Maximo Preventive Maintenance Entry 
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