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Preventive Maintenance - Equipment & Fleet TxDOT Internal Audit Division — Full Scope

Objective
To determine if there are adequate practices for ensuring the inspection, maintenance, and
repair of TXDOT equipment and vehicles (assets).

Opinion

Based on the audit scope areas reviewed, control mechanisms require improvement and
only partially address risk factors and exposures considered significant relative to impacting
reporting reliability, operational execution, and compliance. The organization's system of
internal controls requires improvement in order to provide reasonable assurance that key
goals and objectives will be achieved. Improvements are required to minimize existing
process variation and control gap corrections that may result in potentially significant
negative impacts to the organization including the achievement of the organization's
business/control objectives.

Overall Engagement Assessment Needs Improvement

Findings
Operating
Title Control Design Effectiveness Rating
I Preventive Maintenance and .
Finding 1 Inspection Timeliness X Unsatisfactory
I Preventive Maintenance System
Finding 2 Support and Documentation X X Needs Improvement

Management concurs with the above findings and prepared management action plans to
address deficiencies.

Control Environment

The Fleet Operations Division (FOD) manages the preventive maintenance (PM) program for
TxDOT equipment and vehicles. FOD’s organizational structure has a repair and
maintenance shop at each district headquarters location, and an Equipment Supervisor to
facilitate equipment needs. Each district also has an FOD Quality Assurance Coordinator
(QAC) who is responsible for performing Preventive Maintenance Inspections (PMI) for
assets twice a year. PM services are grouped into four levels which are performed by the
FOD shops, the district maintenance sections, and/or commercial contractors (vendors) as
designated by the FOD standard operating procedures (SOPs). PM activities are documented
with notes, PM test suites, and inspection checklist/invoice attachments in the fleet
management system by both FOD shop and district personnel (i.e., maintenance offices).

FOD manages and monitors PM through reporting from the fleet management system,
including weekly work requests (WR), monthly dashboards (i.e., performance metrics), and
other adhoc reports. PM weekly WR are generated by the fleet management system based
on each asset’s usage and pre-assigned maintenance class code. The WRs show when a PM
service is due and prompts the FOD shop or maintenance section that a work order should
be opened to address the maintenance action(s) recommended. FOD publishes monthly
metrics (dashboard and key performance indicators) that includes PM completion rate, open
work orders, and incomplete PMs.
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Summary Results
Audit testing completed resulting in management action plans.

Finding | Scope Area Evidence

Open Work Requests (WR)
The June 20, 2018 open WR report was analyzed for
all service level completion:

e 2,099 of 3,480 (60%) open WRs listed for PM
were found to be past the due date for
completion and a work order not created.

0 866 (41%) open WRs showed PM past
due by 60 days or greater.

0o 1,233 (59%) open WRs showed PM
past due by 59 days or less.

Preventive Maintenance Work Order (WQO)

Completion
Preventive Maintenance | Analysis of all WOs completed from September 1,
1| and Inspections 2016 to June 8, 2018 for PM Services identified:

e 45,008 of 96,466 (47%) WOs were
completed after their due date.

Preventive Maintenance Inspections (PMI)

3,097 of 11,996 (26%) active fleet assets as of June
8, 2018 did not have their required PMI completed
in the last year.

State Annual Inspections

FOD was unable to provide a complete list of all
assets that were required to have an annual state
inspection, nor were they able to confirm whether
inspections were completed on time.

PM Work Order Documentation

Auditors reviewed 95 WOs consisting of 142 PM jobs

completed to assess existence of PM documentation

and accuracy of costs reflected in the fleet

management system between September 1, 2017

and June 8, 2018. WOs contained one or more of

Preventive Maintenance | the following;:

and Inspections e 38 WOs including 55 PM jobs did not contain
notes to support that a PM service was
completed.

e 16 WOs had no charges (i.e., labor, parts and
commercial) entered into the fleet management
system for the PM services performed.

e 23 WOs had commercial invoices totaling
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$16,247 that were not entered in the fleet
management system.

PMI Documentation

8 of 37 (22%) PMI WOs did not have the PMI
inspection form included in the fleet management
system.

Audit testing completed not resulting in management action plans.

Scope Area Evidence \

e FOD created policy and SOPs covering the PM
program and annual state inspections (i.e.,
Texas State Inspection and Registration) that
outlines the levels of PM services and
responsibilities of both FOD and
divisions/districts.

e Communication of PM services was
demonstrated by weekly open WR reports
used to monitor and notify the district of
upcoming, current, and past due PM services.

e 36 of 37 (97%) PMI jobs tested included notes
in the fleet management system regarding the
inspection.

Preventive Maintenance and
Inspections

Audit Scope and Methodology
The audit was conducted during the period from May 29, 2018 to July 27, 2018, and the
scope and methodology were as follows:

Scope Area 1: Preventive Maintenance and Inspections — Determine if preventive
maintenance and inspections are completed timely as required.

Methodology included:

e Reviewed state and federal laws and regulations including Texas Transportation Code for
state inspection requirements for vehicle registration and Department of Transportation
Federal Motor Carrier Safety Administration regulations for inspection, repair, and
maintenance of motor carrier equipment.

e Reviewed the Office of the Comptroller State Vehicle Fleet Management Plan for
preventive maintenance requirements.

e Reviewed TxDOT policies and procedures including the Fleet Operations Manual and
Preventive Maintenance Program Standard Operating Procedure.

e Interviewed FOD personnel including the Director, Deputy Director, Fleet Operations
Section Director, Fleet Operations Support Manager, Fleet Management System
Administrator, Fleet Quality Assurance Managers, and Equipment Supervisors in the
districts sampled to identify PM guidance, processes, and support provided by FOD to
districts.
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e Interviewed district personnel such as Directors of Maintenance or Operations,
Maintenance Supervisors, and General Engineering Specialists to evaluate
communication with FOD and understand district processes for PM. Districts tested
included Amarillo, Austin, Bryan, Corpus Christi, El Paso, Fort Worth, Odessa, Pharr, San
Antonio, and Yoakum.

e Analyzed fleet management system data for completed PM Services (A through D and
PMI) from September 1, 2016 through June 8, 2018 to determine if services were
performed by the forecasted due date.

e Evaluated a judgmental sample of 95 preventive maintenance work orders performed
from September 1, 2017 through June 8, 2018 for active assets to determine if
documentation supports completion of the maintenance performed and reflects costs of
the service provided in the fleet management system.

e Assessed compliance with annual state inspections for the past two years.

e Evaluated completion of preventive maintenance inspections (PMI) in the past year for
all active assets and tested a judgmental sample of 37 PMIs to validate inspection
documentation was included in the fleet management system.

e Evaluated open work requests as of June 20, 2018 for all assets to determine trends for
past due PM services.

Background

This report is prepared for the Texas Transportation Commission and for the Administration
and Management of TxDOT. The report presents the results of the Preventive Maintenance -
Equipment & Fleet audit which was conducted as part of the Fiscal Year (FY) 2018 Audit
Plan.

Preventive maintenance (PM) of TxDOT’s equipment and vehicle fleet includes the
management and performance of scheduled inspections, services, and repairs
recommended by the equipment/fleet manufacturer and those required by law or TxDOT
policy. TxDOT is required to have a PM program by the State Office of Vehicle Fleet
Management. FOD’s PM program oversees the maintenance and repair of 12,719 assets
located across the state. FOD manages 30 fleet repair and maintenance shops across the
state, as well as, a production shop that manufactures TxDOT specific equipment and parts.
PM is performed by the FOD shops, district maintenance sections, and commercial vendors.
The fleet management system schedules PM for each asset and including services such as
inspections, lubrication, oil changes, filters, transmission, and brake inspections.

We conducted this performance audit in accordance with Generally Accepted Government
Auditing Standards and in conformance with the International Standards for the Professional
Practice of Internal Auditing. Those standards require that we plan and perform the audit to
obtain sufficient, appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives. Recommendations to mitigate risks identified
were provided to management during the engagement to assist in the formulation of the
management action plans included in this report. The Internal Audit Division uses the
Committee of Sponsoring Organizations of the Treadway Commission (COSO) Internal
Control - Integrated Framework version 2013.
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A defined set of control objectives was utilized to focus on reporting, operational, and
compliance goals for the identified scope areas. Our audit opinion is an assessment of the
health of the overall control environment based on (1) the effectiveness of the enterprise
risk management activities throughout the audit period and (2) the degree to which the
defined control objectives were being met. Our audit opinion is not a guarantee against
reporting misstatement and reliability, operational sub-optimization, or non-compliance,
particularly in areas not included in the scope of this audit.
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Detailed Findings and Management Action Plans (MAP)

Finding No. 1: Preventive Maintenance and Inspection Timeliness

Condition

The Preventive Maintenance (PM) program does not include adequate monitoring to ensure
that maintenance services are performed timely. In addition, the fleet management system
does not track assets required to have an annual state inspection.

Effect/Potential Impact

PM services not completed or not completed timely can have a negative impact on the life of
the asset, operating efficiency of staff performance, and the safety of the operator or the
traveling public. Without tracking timely completion of PM services, Fleet Operations Division
(FOD) may not be aware of resource or other issues that are impacting timely performance.
In addition, reporting of performance metrics for PM may not accurately reflect the true
completion rate of PM services.

Criteria

FOD Preventive Maintenance Program Standard Operating Procedure (SOP) delineates PM
into 4 levels including PMA, PMB, PMC, and PMD services and assigns the responsibility for
completion to either the district (PMA and PMB) or FOD shops (PMC and PMD). The
Preventive Maintenance SOP also establishes, among other timelines, that Preventive
Maintenance Inspections (PMIs) will be completed every 180 days for all assets.

Further, the FOD State Vehicle Inspection SOP requires that all assets are inspected in
accordance with state requirements and maintain current state vehicle inspection stickers.

Cause

Fleet Operations Division (FOD) tracks performance metrics including PM completion rate
(percent of PM jobs completed vs jobs due) and incomplete PM jobs; however, metrics for
timely completion of PM is not currently calculated to provide a comprehensive analysis of
the PM program in meeting goals for the safety and productivity of the TxDOT equipment
and fleet.

It is the responsibility of the district FOD shops and maintenance sections to coordinate PM
Services, when due, with other factors that may arise (i.e., vendor repairs or vehicles
necessary for a project). PMIs are completed by Quality Assurance Coordinators located in
each district, and per FOD several vacancies in those positions combined with other duties
and emergency services prioritization have resulted in assets not being inspected twice a
year per policy.

Evidence
Open Work Requests (WR)
The Open WR report shows when a PM service is due for a fleet asset and prompts that a
work order should be opened. The June 20, 2018 Open WR report was analyzed for PMA,
PMB, PMC, and PMD level completion:
e 2,099 of 3,480 (60%) open WRs were past the due date to open a WO to complete
the PM.
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0 629 (30%) open WRs for PM services were 120 or more days past the due date.

0 237 (11%) open WRs for PM services were between 60 and 119 days past the
due date.

0 400 (19%) open WRs for PM services were between 30 and 59 days past the
due date.

0 833 (40%) open WRs for PM services were less than 30 days past the due date.

Further analysis and reconciliation with FOD for the 2,099 WRs past due identified:
e 395 of 2,099 (19%) open WRs were reported past due for assets remaining in
“active” status although they were flagged for disposal through auction.

Preventive Maintenance Work Order (WO) Completion
Analysis of all WOs completed from September 1, 2016 through June 8, 2018 for PM
Services (PMA, PMB, PMC, and PMD) showed that:

e 45,008 of 96,466 (47%) WOs were completed after the established due date.

Preventive Maintenance Inspections (PMI)
All 11,996 active assets were assessed to determine if PMI was performed as required
between September 1, 2017, and June 8, 2018.

e 3,097 of 11,996 (26%) active assets did not have a PMI completed by June 8, 2018.

State Annual Inspections
FOD was unable to provide a complete list of all assets that were required to have an annual
state inspection, nor were they able to confirm whether inspections were completed on time.
As a result, auditors identified 2,494 active assets from the fleet management system that
had state inspections completed between June 1, 2016 and June 8, 2018.
e 348 state inspections were completed for the above assets greater than 400 days
from the previous inspection.
0 286 inspections were between 400 and 500 days from last state inspection.
0 45 inspections were between 500 and 600 days from the last state inspection.
0 17 inspections were over 600 days from the last state inspection.

Management Action Plan (MAP):

MAP Owner: Kevin Fareri, Deputy Director, Fleet Operations Division

MAP 1.1:

e Fleet Operations Division (FOD) will initiate and complete software mapping and
parameter settings to allow the fleet management system software to automatically
and accurately report on due and overdue Texas State Inspections.* The work
process itself shall be developed with Office Managers and Shop Supervisors and
documented in FOD Standard Operating Procedures (SOP).

e FOD will create and develop historical metrics (i.e. Line graphs, Bar graphs, Pareto
charts) for Texas State Inspections in the fleet management system to include target
date, deviation and past due status. SOPs will be updated regarding these areas of
measurement. State Inspections will be added to our existing reports, and continual
improvement benchmarks will be established.
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MAP 1.2:

e Fleet Operations Division (FOD) will create and develop historical metrics (i.e., Line
graphs, Bar graphs, Pareto charts) to categorize how long the completed Preventive
Maintenance (PM) jobs have been past due and overdue.

e This information shall be reported on the FOD Monthly Dashboard report so
appropriate corrective action can be taken as needed to ensure performance
continually improves.

*[tem is considered complete

Completion Date: December 15, 2018
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Finding No. 2: Preventive Maintenance System Support and Documentation

Condition
Documentation in the fleet management system did not support the completion or
accurately reflect costs for Preventive Maintenance (PM) services.

Effect/Potential Impact

Inaccurate details of PM services performed can directly effect:

e Future schedule of services, which may result in PM services not completed within
manufactures guidelines,

e Warranty coverage,

e Costs for maintenance if services are re-performed,

e Replacement of the asset, since cost and repair information is used to help identify
assets in need of disposal,

e Internal reporting of PM completion rate on the Fleet Operations Division (FOD)
Dashboard, and

e External reporting to the Comptroller’s Office of Vehicle Fleet Management for all on-road
vehicles.

Criteria

FOD Standard Operating Procedure (SOP) outlines documenting a PM standard job in the
fleet management system including how to open a work order (WO), complete the test suite
(list of services to be performed), add labor charges, and close the WO. The SOP also states
Preventive Maintenance Inspection (PMI) inspection forms are required for each inspection
and must be attached to the fleet management system WO.

The Texas State Vehicle Management Plan requires quarterly reporting for all vehicles for
each PM occurrence including the description, type of shop where PM occurred, total cost
and time to complete the PM or repair.

Cause
Accuracy and completeness of PM services in the fleet management system was directly
impacted by the following:

e PM job fields in the fleet management system were not accurately completed by staff
and validated prior to closing WOs.

e No procedure detailing all required fields to be completed and documentation to be
attached in support of the PM service performed.

e Consistent training for all staff who perform PM services and utilize the fleet
management system (i.e., Quality Assurance Coordinators in some districts
individually created training materials for their districts, but may not be covering all
required details and processes).

e FOD identified a system and process issue when uploading attachments into a PM
job that resulted in incorrect checklists and invoices being attached to multiple WOs
based on the specific job and asset classification.
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Evidence
PM Work Orders (WOs)
Auditors reviewed PM documentation and costs reflected in the Fleet management system
for 95 WOs including 142 PM jobs completed by TxDOT employees and/or commercial
vendors between September 1, 2017 and June 8, 2018. WOs contained one or more of the
following:
e 38 0f 95 (40%) WOs including 55 PM jobs did not contain notes to support that a PM
service was completed.
e 16 0f 95 (17%) WOs had no costs (i.e., labor, parts, and commercial) entered into the
fleet management system for the PM services performed.
e 23 0f 95 (24%) WOs had commercial invoices totaling $16,247 that were not
entered in the fleet management system.
0 14 WOs had some costs but not all applicable commercial charges entered
into the fleet management system.
0 9 WOs had no costs entered into the fleet management system.

The system issue reported by FOD resulted in 46 of 95 (48%) WOs with an inaccurate
checklist attached containing either an incorrect asset number or an inaccurate date for the
corresponding PM service.

Preventive Maintenance Inspections (PMIs)

Auditors tested 37 PMI work orders to determine if the PMI inspection form was included in
the fleet management system and identified that 8 (22%) did not have the required form to
document the results of the inspection and note any necessary repairs identified.

Management Action Plan (MAP):
MAP Owner: Jose Clayton, Fleet Operations Support Manager, Fleet Operations Division

MAP 2.1.:

e The Fleet Operations Division (FOD) will update the Preventive Maintenance (PM)
Standard Operating Procedure (SOP). Step-by-step PowerPoint presentations for fleet
management system input will be developed and attached to the SOP as appendices
to address PM data entry scenarios. The PM SOP shall explain the proper entry of
required items in a work order which includes but are not limited to; parts, labor,
attachments and notes.

e The FOD shall distribute this information to all fleet management system users via
Service Advisories, FOD newsletters, fleet management system “Pop up” messages
and other media (i.e., video and WebEx) as applicable.

MAP 2.2:
¢ As a normal Best Management Practice (BMP), each time an asset (equipment and
fleet vehicle) is serviced by the FOD shop, vendor, or during the Preventive
Maintenance Inspection, FOD shall ensure all open Work Orders and Work Requests
older than 12 months are reviewed to determine if the repair was addressed,
comments were entered, and the repair or work request should be closed. This
ongoing BMP will “clean up” old data in the system and prevent the reoccurrence of
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an excess of Work Requests and Work Orders that are no longer relevant to the
current maintenance.

Completion Date: March 15, 2019
MAP Owner: Kevin Fareri, Deputy Director, Fleet Operations Division

MAP 2.3:

e Fleet Operations Division (FOD) will develop and issue official notifications with
supporting documentation from the fleet management system software developer, to
all end users of a software problem that resulted in random attachment being
applied to a work order. The notification shall explain the remedy put in place and
how to ensure all attached documents are relative to the vehicle defect/needed
action.

Completion Date: Action Completed
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Summary Results Based on Enterprise Risk Management Framework

Audit Results Dashboard
Preventive Maintenance - Equipment & Fleet

Scope Areas Evaluated

Business Objectives (Reporting, Operational, Compliance) R, 0, C
ERM Component Control Activities Preventive Maintenance and Inspections

Organizational Tone

Business Objective/Goal-Setting

Control -
. Resource Capacity
Environment

Forecasting/Budget

Training and Development

Risk Identification/Planning

Risk Assessment/Impact Analysis

Risk A ment
Risk Response/Cost-Benefit Analysis

Business Continuity

Policies/Procedure Development & Maintenance

Approvals/Authorizations

Control Activities |Supporting Evidence/Records Retention

Segregation of Duties/System Access

Safeguarding Assets/Security

Information Classification

Information Input

Information & - ,
o Information Processing
Communication

Information Qutput

Internal and External Reporting

| | | | |

Exception Reporting Review

Reconciliations

Monitoring Root-Cause Analysis

Evaluations/Inspections

Management Action Plans

Scope Area Assessment

. . Need
Rating Assessment Grid Exemplary Satisfactory Unsatisfactory
Improvement

Closing Comments

The results of this audit were discussed with/provided to the Fleet Operations Division
Director and District Engineers on September 27, 2018. The Internal Audit Division
appreciates the cooperation and assistance received from the Fleet Operations Division and
Districts sampled during this audit.
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