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June 2008
To the Members of the General Assembly:

Act 35 of 1981 directs the Legislative Budget and Finance Committee to
conduct a performance audit of the Pennsylvania Department of Transportation
every six vears,

Far this cycle, the Committee decided to focus the study on the Depart-
ment’s highway, road, and bridge construction and maintenance program. Due to
the more specialized focus of this aundit, the Committee issued a Request for Pro-
posal for assistance in developing the report. In October 2007, the Committee con-
tracted with the firm of Deloitte Financial Advisory Services LLP to conduct this
study.

The Deloitte report is contained herein. As with all LB&FC reports, the re-
lease of this report should not be construed as an indication that the Committee or
its individual Committee members necessarily concur with its findings and recom-
mendations.

Sincerely,

Philip R. Durgin
Executive Director
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Section 1: Executive Summary

The Pennsylvania Vehicle Code, Title 75, Section 9701 Legislative Oversight, directs the Legislative
Budget and Finance Committee ("LB&FC”) to conduct, or cause to be conducted, a performance
audit of the Pennsylvania Department of Transportation ("PennDOT” or “the Department”) every
six years. Deloitte Financial Advisory Services LLP (“Deloitte FAS"”) has been retained by the
Pennsylvania LB&FC to conduct a Performance Audit' of PennDOT’s Highway and Bridge -
Maintenance and Construction Program under a contract executed on October 5, 2007. This
assessment does not attempt to evaluate any other areas of PennDOT'’s operations outside of the
Highway and Bridge - Maintenance and Construction Program. The Performance Assessment
focused on the efficiency and effectiveness of PennDOT’'s highway and bridge, maintenance and
construction program and identifying the items that were affecting PennDOT's ability to operate in
an efficient and effective manner.

Approach Summary

During this Performance Assessment Deloitte FAS interviewed PennDOT personnel, assessed
PennDOT policies and procedures, evaluated leading practices and evaluated the current
performance measurement system employed by PennDOT’'s Highway Administration. The
Performance Assessment was conducted with a three phased approach which included an initial
phase focused on the identification of key issues affecting operations, followed by the development
of a work plan to analyze those issues, and finally executing the work plan and investigating the
issues that are ultimately effecting PennDOT operations. The work plan includes interviewing key
PennDOT personnel at the Central Office and at three of the eleven Engineering District Offices.
Section 3.0 of this report provides a description of the process used to select the Engineering
District Offices that were included in this assessment. The following map pictorially identifies the
Engineering Districts included as part of this assessment.

! For the purposes of this document, “audit” is a generic term that means analysis and evaluation of business operations as
defined by PennDOT’s RFP. This engagement was performed in accordance with the American Institute of Certified Public
Accountants (“AICPA”) Statement on Standards for Consulting Services. Due to the nature of this engagement, Deloitte
FAS was not retained to perform an evaluation of internal controls and procedures, and our services do not constitute an
engagement to provide audit, compilation, review, or attestation services as described in the pronouncements on professional
standards issued by the AICPA or any successor standards setting body. Therefore, our findings do not result in the
expression of an opinion or other form of assurance with respect to PennDOT’s internal control systems or financial
statements. Had Deloitte FAS performed additional procedures, other matters might have come to our attention that would
have been included in this report.
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Figure 1 - Selected Districts Included in the Performance Assessment are Highlighted in
Green

Key Findings and Recommendations

The information gathered during each phase of the project was analyzed to develop the detailed
observations and recommendations included in Sections 4.0 and 5.0 of this report. The findings
were categorized into PennDOT's strategic focus areas which include: Safety, Mobility, Management
and Productivity and System Preservation. The individual items were then classified into two
sections, a top tier and a secondary tier. The top tier (Tier I) findings are items that have a
significant impact on the success of PennDOT'’s highway and bridge, maintenance and construction
program. The secondary tier (Tier II) items are important findings but do not have the same level
of impact to PennDOT's operations. The following tables provide a high-level description of each
key issue identified and recommendations for improvement, however in order to gain a complete
understanding of the issues identified, the full report should be read and considered:

Safety
Roadway Operational Safet

Key Findings The safety and inspection of the transportation infrastructure within the
Commonwealth is a top priority however the current qualification
requirements for bridge inspectors can be increased.

==Yelo)8810a1=]ale -1 lelalcll PennDOT should consider increasing the educational and professional
requirements of the bridge inspectors that are in the field to include a
Registered Professional Engineer.
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Work Zone Safet

Key Findings

Recommendations

Mobility

Pennsylvania has taken measures to increase the effectiveness of the
work zone safety program across the State. Mainly through the passing
of Act 229 to improve the safety of those working on highways and the
safety and mobility of the traveling public.

Verify that current policy and procedures for the use of uniformed law
enforcement for PennDOT work zones meets the new Federal
requirements. In addition, PennDOT should continue to implement and
track the performance of the Comprehensive Strategic Highway Safety
Improvement Plan.

Information Technology and the Highway Administration

Key Findings

Recommendations

The transportation industry has seen an increased use and dependence
of technology to effectively manage congestion and mobility. PennDOT's
Highway Administration Deputate is currently working with the
Administration Deputate in an attempt to establish an Information
Technology planning process which includes Intelligent Transportation
Systems (“ITS").

Verify the status of all Information Technology (“IT”) related projects
with PennDOT to assess the status of the Federal Funding and modify as
required. Complete the current planning process under way and work
with the Chief Information Officer to develop and implement an IT
strategic plan for Highway Administration needs.

Congestion Relief

Key Findings

Recommendations

PennDOT has identified the need to monitor and manage traffic
conditions to mitigate congestion. All Engineering Districts have
established some level of Traffic Management Centers to monitor the
key roadways in their area. To help share uniform and consistent
information across the state PennDOT has developed a Road Condition
Reporting System that is populated from the Traffic Management
Centers.

Examine the use of Regional Traffic Management Centers ("RTMC") to
provide 24/7 operations throughout the Commonwealth and establish
reporting procedures for each District in the event of operational
difficulties. = Continue to consider and evaluate the use of High
Occupancy Vehicle and High Occupancy Tolling lanes to address heavily
traveled corridors.
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County Maintenance — Winter Program

Key Findings PennDOT’s Engineering Districts have unique challenges in developing
and implementing their Winter Maintenance Program. Among the major
items affecting the Engineering Districts is difficulty hiring temporary
equipment operators and ability to contract for rental equipment and
operators.

[=¥=Yol0)8alaal= ale-1ale]alcl [N an attempt to address the issue of hiring temporary equipment
operators, it appears PennDOT has negotiated the ability to pay higher
wage rates in the Districts and areas historically challenged with this
issue. It is recommended that PennDOT track the effects of the
increased wage rates and adjust accordingly so each Engineering District
is able to add the required staff to implement their Winter Maintenance
Program.

Incident Management / Readiness

Key Findings PennDOT'’s level of readiness and ability to successfully manage crisis
events has come under scrutiny after winter storms impacted the
Commonwealth in February 2007. PennDOT has made significant
changes in an attempt to improve their readiness and incident
management capabilities.

[=¥=Yelo)aalaal=lale -1 lelalcl Continue to modify and improve current technology to monitor and track
road closure information with the Road Condition Reporting System
("RCRS”) and continue to develop both web and telephone based
communication systems to share real time information with the traveling
public.

Management and Productivity

Increased Use of Design-Build

Key Findings Design-Build is an effective alternative delivery method to Design-Bid-
Build for a faster completion and often less expensive project cost.
PennDOT has developed guidance for the use of a Design-Build as a
potential delivery method for transportation projects within the
Commonwealth; however PennDOT has only recently began using
Design-Build outside of emergency situations.

=¥=Yol0)8al0al= ale-1ule]alcl Central Office should continue to support and recommend that Design-
Build be used for select candidate projects. PennDOT should consider
developing a formal program to track the performance of the current
projects using Design Build. The program could track the realized
benefits or issues that the projects experience and can be used to
modify and improve the Design Build program within PennDOT.
PennDOT should make certain that they have trained and capable staff
responsible for administering design-build projects.
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Reviews

Key Findings PennDOT has established policy and procedure manuals that define the
purpose and methods to conduct Value Engineering and Constructability
Reviews for PennDOT projects which is an operational strength of the
Department. The number of times these assessments are used and the
incorporation of the assessment results can vary by Engineering District.

Inconsistent Use of Value Engineering and Constructability

=¥=Yelo)aal0a1=lale -1ale]alcl PennDOT should consider formalizing a representative cast of
contributors for Value Engineering and Constructability Reviews. This
group should include members of the construction group with a
significant focus on the pre-bid schedule development.

Varying Levels of Schedule Expertise

Key Findings PennDOT Engineering Districts have varying level of schedule expertise
and the Central Office only has two positions (one position was vacant at
the time of this assessment) to support the Engineering Districts.
PennDOT relies on consultants to supplement their schedule support
staff. Schedule training is offered to PennDOT employees.

[=¥=Yol0)0a]08]=1ale-1ule]alcl PennDOT needs to fill the vacant schedule support position and
determine if two schedule support positions are adequate to support the
entire state. Each Engineering District should develop or hire a schedule
champion to assist that District in their scheduling needs.

Duration of Time Required to Execute Design Services Tier 1
Agreements

Key Findings The considerable time to execute design services contracts (primarily
Project Specific Contracts) within the Department has been identified
throughout this assessment. For active agreements in 2007 the average
duration from advertisement to execution for project specific contracts
was 324 days. PennDOT has realized this issue and is assessing
different applications to help expedite the process.

=¥=Yelo)aalaal=lale -1ulelalcl PennDOT should consider conducting a thorough assessment of the
contract execution process to identify any areas of time reduction. In
addition PennDOT should continue to evaluate the use of Mutual Gains
Negotiations to expedite the contracting process.
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Project Duration and Liquidated Damages

Key Findings PennDOT has established policy that addresses the use of liquidated
damages on all transportation projects. In addition to the standard
Construction Engineering Liquidated Damages, PennDOT also has Road
User Liquidated Damages and Work Zone Liquidated Damages. The use
or enforcement of those liquidated damages over the past three
calendar years has been very low compared to the number of project
with time extensions granted. From 2005 through 2007 less than 6% of
the project closed out during that period had liquidated damages
assessed.

[=¥=Yel0)8ala8]= ale-1ule]alcl Consider automating liquidated damages assessment and revising policy
on the granting of time extensions to apply a monetary value to the
time extension for evaluation. This would allow PennDOT to effectively
manage their construction resources and be reimbursed for extending
construction resources past the contracted completion date.

Inconsistent Use of Portfolio Managers in each District

Key Findings The identified need for a Portfolio Manager within each of the
Engineering Districts is an operational strength. PennDOT has accepted
the need for a portfolio management approach to the overall work flow
of projects managed by the Department however the role and reporting
structure of the Portfolio Manager varies by District.

[=¥=Yol0)8al0al= alel-1ule]alcl PennDOT should consider evaluating each of the Engineering Districts
and determine the most successful role and reporting structure for the
Portfolio Manager position and implement that in each of the Districts.
This will allow each of the Engineering Districts to use the position in the
most optimal way and receive the maximum benefits from the matrix
management organizational structure described in PennDOT’s manuals.

The Engineering Construction Management S

Key Findings The Engineering Construction Management System (“"ECMS”) is an
effective tool to manage the project delivery process and is an industry
leading practice. PennDOT has continued to improve the system and
recently launched an improvement to ECMS. ECMS generates cost
savings and operational efficiency in the project development and
implementation process by reducing the need for paper work, providing
a single interface for project related communication and offering a faster
medium of conducting business.

[=¥=Yol0)8alaal= ale-1ule]alcl PennDOT should continue to use the system and implement
improvements whenever possible.
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County Maintenance Operations

Key Findings The number of PennDOT County Maintenance Offices self performing
paving work has reduced in recent years with only 30 out of 67 counties
reporting cost against that maintenance activity. The Engineering
Districts that have all of their counties performing paving activities are
resulting in reasonable unit costs.

[=¥=Yol0)8al0al=1ale-1ule]alal PennDOT should consider the effects of conducting paving activities with
internal resources. A regional approach should be considered to
minimize the impacts to each of the individual Counties or Districts.

System Preservation

Grouping of Similar Projects

Key Findings PennDOT is faced with the increasing need to inspect, maintain and
repair structurally deficient bridges to provide an assurance for the
safety of road users. The grouping of similar bridge projects allows
PennDOT to maximize the use of resources and potentially reduce
project duration and cost while delivering projects that are critical to the
safety of the transportation network.

=¥=Yelo)aalaal=lale -1 lelalcl PennDOT should continue to group similar projects that are in the same
geographical area to realize benefits from resource sharing. The Central
Office should work closely with the Districts to develop guidelines on the
process by which projects are identified and grouped together.

Transportation Asset Management

Key Findings PennDOT has identified the preservation of existing infrastructure as a
priority through a “maintenance first” policy. The use of SMART
transportation, value engineering initiatives, system improvements and
performance metrics allow PennDOT to make the best use of allocated
resources and enhance organizational performance.

=¥=Yelo)aalnal=lale -1 lejalcl PennDOT should consider addressing Transportation Asset Management
as a strategic program. One individual from the Secretary of
Transportation’s Office should be responsible to coordinate the program
across all appropriate functions within PennDOT. A detailed plan should
be developed to assist in the implementation of Asset Management as a
strategic program.

10
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Plant Maintenance Issues Tier 11

Key Findings PennDOT recently implemented SAP Plant Maintenance which offers an
interface to integrate PennDOT maintenance management processes
with the Commonwealth Enterprise Resource Planning (“ERP”) system.
The SAP software is an off-the-shelf package making it easier and more
cost effective to upgrade when updates are available. The effective
implementation of any system is based on the sufficient availability of
trained personnel to operate the system efficiently to improve the
business functionality of PennDOT maintenance organizations. SAP
implementation is a structured role based process which involves
assigning specific roles to employees operating the SAP system.

[=¥=Yol0)8al0al= alo-1ule]alcl Since it takes a considerable amount of time to have a new person
mapped and trained for an SAP role, an alternate set of trained
personnel should be available to perform specific SAP roles on a standby
basis until the new SAP operator is bought up to speed. PennDOT
should also evaluate retaining prior role mapping responsibilities of
individuals who transfer to new positions in an acting capacity. This will
be helpful to new personnel who assume positions that have been left
vacant due to internal transfers.

International Roughness Index Tier 11

Key Findings PennDOT has been able to reduce the overall percentage of roadways
with a poor International Roughness Index (“IRI”) rating. The
percentage of PennDOT maintained roads rated as excellent and good
increased from 47% in 2001 to 60% in 2007 while roads rated as fair
and poor decreased from 53% in 2001 to 39% in 2007.

[=¥=Yel0)8al08]=1alel-1ule]alcl PennDOT should continue to monitor the fluctuations in the percentage
of roads with poor IRI ratings within some of the Districts to make sure
that ratings of excellent and good roads are being maintained while
ratings of poor and fair roads are being improved.

In addition, to the key finding identified above, Deloitte FAS also performed an evaluation of the
performance measurement systems used by the Highway Administration to help manage its
performance and effect change within the organization. The evaluation focused on the usefulness
and accuracy of PennDOT’s current use of performance measures as they relate to highway and
bridge - maintenance and construction. PennDOT needs to continue with efforts to automate the
performance measurement process, identify a true dashboard measurement system that
summarizes the top measures that gauge the health and success of the program, and provide
greater transparency into the performance measurement system both internally and eventually to
the public.

The Executive Summary provides a high-level overview of the common themes and issues arising
from the assessment; however, the entire report should be read in order to fully understand
Deloitte FAS' observations and recommendations.

11
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Section 2: Background

Introduction

The Pennsylvania Vehicle Code, Title 75, Section 9701 Legislative Oversight, directs the Legislative
Budget and Finance Committee to conduct, or cause to be conducted, a performance audit of the
Pennsylvania Department of Transportation every six years.

In response to LB&FC Request for Proposal ("RFP”) #2007-1, Deloitte Financial Advisory Services
LLP submitted a proposal on August 24, 2007 to assist the LB&FC in conducting the performance
audit. Deloitte FAS was retained to conduct the work under a contract with the LB&FC executed on
October 5, 2007.

The Commonwealth of Pennsylvania contains an extensive network of transportation infrastructure.
PennDOT is charged with the task to oversee and maintain approximately 40,500 miles of roadway
and nearly 25,000 bridges in addition to developing and constructing new transportation projects.
PennDOT is a decentralized organization with a Central Office located in Harrisburg and Eleven
Engineering Districts throughout the Commonwealth. The Central Office develops and maintains
policy, provides quality assurance and oversight while the majority of the project development and
implementation are performed at the Districts.

The Commonwealth, along with the majority of states in the country, is faced with maintaining an
aging infrastructure while attempting to add required new capacity and addressing congestion
related issues. PennDOT relies on both federal and State Motor License funding to administer the
highway and bridge — maintenance and construction program. The dedicated funding sources have
not kept pace with increased construction and commodity prices®. This is not a new issue and in
2005 the Governor of Pennsylvania established The Transportation Funding and Reform
Commission to examine this crisis effecting the state’s highway and bridge system. Deloitte FAS
conducted this performance assessment to identify areas that could be improved and or modified
to help increase the efficiency or effectiveness of PennDOT’s operations despite the funding crisis.
The scope of this performance assessment was not intended to solve the current funding crisis or
provide overarching solutions to address the aging or dilapidated transportation infrastructure.

The purpose of this assessment is to identify potential improvements to the effectiveness and
efficiency of PennDOT’s Highway and Bridge - Maintenance and Construction program in order to
spend each dollar in the most efficient and economical manner. The scope of our engagement
does not include an evaluation of the adequacy of the PennDOT budget or the required budget to
maintain the Commonwealth’s infrastructure.

Objectives

The LB&FC RFP outlined the overall objectives of the performance audit and explained that prior
LB&FC performance audits have included a review of PennDOT’s entire program, but the purpose of
this audit was to focus on the Department’s highway and bridge - construction and maintenance
programs, which accounts for approximately 70 percent of the Department’s entire budget. The
RFP and our contract scope included the following main goals and objectives for conducting the
assessment:

®As described in the report published by the Pennsylvania Transportation Funding and Reform Commission published in
August 2006 entitled: Investing in our Future: Addressing Pennsylvania’s Transportation Funding Crisis.

13
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e Determine the usefulness and accuracy of PennDOT’s performance measurement system for
assessing highway and bridge construction and maintenance needs and activities.

e Assess the effectiveness and efficiency of PennDOT's processes for selecting and managing
consultants and contractors with regard to cost, timeliness, and quality of work.

e Assess the effectiveness and efficiency of PennDOT’s in-house planning, design,
construction and maintenance functions and activities at the State, District and County
level.

e Determine the status of recommendations made in the Transportation Funding and Reform
Commission report (November 2006) and the Independent Report on the Mid-February
2007 Winter Storm Response (March 2007) pertinent to PennDOT’s highway and bridge
construction and maintenance programs.

These objectives were used as guidelines by Deloitte FAS for developing each phase of the project

and were referenced numerous times during the engagement to verify that the work conducted
was aligned with the objectives outlined by the LB&FC.

14
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Section 3: Project Approach

Deloitte FAS established a phased approach to conducting the performance assessment. This
phased approach was necessary since PennDOT is a large and complex multi-modal transportation
agency responsible for the planning, design, construction, maintenance and operation of the
Commonwealth’s transportation infrastructure. By establishing the separate phases of work,
Deloitte FAS was able to meet with a select number of key stakeholders to assess the critical items
effecting PennDOT prior to establishing a detailed work plan and conducting the assessment. The
following sections provide an explanation of the work performed for each phase of the
engagement.

Phase 1

The initial phase of work included a high level assessment of PennDOT’s Highway and Bridge -
Construction and Maintenance programs. Deloitte FAS requested and evaluated PennDOT
documentation including organizational charts, manuals, policies and procedures, historical data,
and other reports. An initial round of interviews was conducted with various individuals. The
majority of the interviews were conducted at PennDOT's Central Office; however Deloitte FAS did
meet with the District Executive for Engineering District 11-0 in Allegheny County, PA. A complete
list of the interviews conducted during the entire engagement is contained in Appendix A of this
report. The individuals interviewed during this phase are listed below.

The Deputy Secretary for Highway Administration

The Deputy Secretary for Administration

The Deputy Secretary for Planning

The Chief Information Officer

Select District Executive

Special Assistant to the Deputy Secretary for Highway Administration
Members of the Legislative Budget and Finance Committee

Each of the Bureau Directors within the Highway Administration

Based on the documentation assessed and the information gathered during these interviews,
Deloitte FAS identified the key areas to be included in the work plan and subsequent detailed
analysis.

15
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Phase 2

During the phase 2 assessment Deloitte FAS was able to identify the major areas of concern and
key issues effecting PennDOT’s Highway and Bridge — Maintenance and Construction Program and
align those items with the focus areas provided by the LB&FC in the RFP. That process allowed
Deloitte FAS to develop four work streams for the detailed assessment. The focus areas can be
summarized into the following:

Performance measurement system assessment

Selection and management of consultant and construction contracts
In house planning, design, construction, and maintenance contracts
Status of previous report recommendations

To effectively assess the operations of a decentralized organization like PennDQOT it is important to
understand the role of both the Central Office and the Engineering Districts. This required Deloitte
FAS to develop an approach to meet with an appropriate number of individuals in both
locations/environments to get an accurate representation of PennDOT’s day to day operations. In
order to select the Districts, Deloitte FAS evaluated the data requested in phase 1 and established
select data points to determine which Districts should be included as part of the performance
assessment. The following data points were collected for the three most recent years for each of
the Engineering Districts:

Number of Construction Projects Let
Total Value of Construction Projects Let
Number of Work Orders Issued

Total Value of Work Orders Issued
Total Value of Consultant Contracts

Based on the information collected for the three year span, Deloitte FAS ranked the Engineering
Districts and identified the top three Engineering Districts within each category for each year. This
created 9 ranking positions for each of the 5 categories for a total of 45 possible ranking positions
as listed in the table below:

Category Year Rank
1 2 3
Number 2005 Dauphin Lycoming Lehigh
2006 Lackawanna Lycoming Dauphin
Let 2007 Dauphin Blair Fayette
Projects Value 2005 Montgomery Allegheny Indiana
2006 Allegheny Montgomery Dauphin
2007 Montgomery Dauphin Allegheny
Number 2005 Montgomery Clearfield Dauphin
2006 Montgomery Clearfield Dauphin
Work 2007 Dauphin Clearfield Montgomery
Orders Value 2005 Clearfield Lehigh Montgomery
2006 Clearfield Lehigh Allegheny
2007 Clearfield Montgomery Lehigh
Consultant Contract 2005 Montgomery Clearfield Dauphin
Value 2006 Montgomery Allegheny Dauphin
2007 Montgomery Fayette Dauphin

Table 1 - Deloitte FAS Engineering District Selection Process

16
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Deloitte FAS summarized the number of times each District appeared in the top three rankings
which resulted in the following summary:

District Number of Top Three
Rankings
6-0 Montgomery
8-0 Dauphin
2-0 Clearfield
11-0 Allegheny
5-0 Lehigh
3-0 Lycoming
4-0 Lackawanna
9-0 Blair
10-0 Indiana
12-0 Fayette
1-0 Venango
Table 2 - Summary of Engineering District Analysis

OHHHHNAO\\IE:‘

Based on the results of this analysis, the top three Engineering Districts (Montgomery, Dauphin
and Clearfield) were chosen and included in the work plan. The work plan was submitted to the
LB&FC for approval on January 11, 2008.

Phase 3

The work plan was approved by the LB&FC on January 15, 2008 at which time Deloitte FAS began
conducting the detailed performance assessment. The following sections summarize the work
performed during this period.

Conducted Interviews with Stakeholders

A select list of PennDOT Central Office and Engineering Districts employees and external
stakeholders® were identified and 92 individuals were interviewed. The majority of the interviews
conducted were within Highway Administration; however, Deloitte FAS did meet with individuals
within Planning and Administration. Deloitte FAS traveled to each of the three Engineering Districts
identified in Phase 2 to meet with several key individuals within each District. The following list
outlines the typical positions interviewed at the selected Districts:

o District Executive

o Assistant District Executive — Construction

o Assistant District Executive — Design

e Assistant District Executive - Maintenance

e Design - Portfolio Manager

e Design Section — Select Managers

e Construction - Select Assistant Construction Engineers (*ACE")
e Construction - Select Managers

¢ Maintenance - Maintenance Program Manager

¢ Maintenance - Select County Maintenance Managers

* External stakeholders refers to PennDOT’s Business Partners which includes any external party that interacts with and / or
does business with PennDOT as a Consultant, Construction Contractor, Planning Partner, Municipality, or Rail, Port, and
Waterway organization. The individual companies and employees interviewed have not been included in this report.
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In addition, to PennDOT staff, Deloitte FAS interviewed various external stakeholders and PennDOT

Business Partners to provide additional insight into PennDOT'’s current performance. In order to

encourage an honest and open interview, the external stakeholders (i.e. design engineering firms

and construction contractors) were informed that that their names and the names of their firms

would not be disclosed. Therefore, the external stakeholders are not identified within this report.

A complete list of the PennDOT personal interviewed for in conjunction with this assessment is
contained in Appendix A of this report.

Assessed Existing Policies, Procedures and Related Documentation

Numerous PennDOT documents were analyzed during the course of this engagement to allow for a
detailed assessment of the issues and areas of evaluation. Appendix B contains a comprehensive
list of documentation evaluated during this assessment.

Evaluated other State Departments of Transportation and Leading
Industry Practices

To better determine PennDOT’s performance in certain areas, Deloitte FAS evaluated data from
other Departments of Transportation within the United States and transportation agencies in other
countries to determine PennDOT's relative peer ranking or to determine the industry leading
practices being used by other Departments or agencies in a particular area. This information was
assessed on a case by case basis and is referenced within the applicable sections of the report.

Reported Observations and Recommendations

The information gathered during each phase of the project was analyzed to develop the detailed
observation and recommendation section of the report. Section 4 - describes each of the
significant findings identified during the engagement. The findings were categorized into two
sections, a top tier and a secondary tier. The top tier (Tier I) findings are items that have a
significant impact on the success of PennDOT’'s highway and bridge - maintenance and
construction program. The secondary tier (Tier II) items are important findings but do not have
the same level of critical impact to PennDOT’s operations as the Tier I items. Section 4 contains a
separate table for each issue evaluated and within each table the following issues are discussed:

Background / Observations

Impact

Operational Strengths/Leading Practices (where applicable)
Finding / Recommendation for Improvement

The Background and Observations section is intended to provide the reader with the conditions
associated with the issue or item. Depending on the item, this section could contain historical
numbers or data to support the identified issue. This section may also describe how the issue was
identified or provide information on the affected parties.

The Impact section presents any identified or potential impacts associated with the issue. This
includes a description of the issues surrounding the items included in the background section and
exploring any related issues or associated impacts to other areas of PennDOT’s organization or the
Commonwealth.

The Operational Strength and Leading Practices section provides a description of what the

leading practices are for that specific issue, if any. This section may include an acknowledgment of
areas where PennDOT is currently performing an operational strength or an industry leading
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practice. Due to the unique nature of some of the items within this assessment, all of the issues
may not have an associated operational strength or leading practice.

Finally the Findings / Recommendation for Improvements Section provides
recommendations for PennDOT to improve the issue identified or a summary of the item if no area
of improvement is needed.

Section 5, is dedicated to the analysis of PennDOT’s use of performance measures. PennDOT along
with other select Departments of Transportation are attempting to use performance measures to
help manage its performance and effect change within the organization. This section contains a
description of the analysis conducted by Deloitte FAS to assess the usefulness and accuracy of
PennDQOT's current use of performance measures.
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Section 4: Detailed Observations,
Findings and Recommendations

The following section describes each of the significant findings identified during the engagement.
As previously discussed, the findings were categorized into Tier I and Tier II.
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Background/Observation:

Safety in the operation of the transportation infrastructure, including roadways and bridge
structures within the Commonwealth of Pennsylvania, is paramount to the effective and efficient
use of the system. Currently, PennDOT is responsible for the maintenance and safety inspection
for over 22,000 bridges in the state. Pennsylvania has the highest number of structurally deficient
structures in the country with over 5,800° across the state.

The system used to rate bridges across the United States provides an indication of the bridge’s
overall structural soundness and ability to service the traveling public. The National Bridge
Inspection Standards (“"NBIS”) require inspectors to inspect the Nation's bridges and report bridge
conditions in a standardized format. Condition ratings range from zero to nine for each of the
major components of the bridge (Deck, Super-Structure, and Sub-Structure). By assigning
condition ratings to each component, the standards help PennDOT and the Federal Highway
Administration ("FHWA") measure bridge performance, forecast future funding needs, and assesses
the maintenance needs for a particular structure. The accuracy of the ratings is important to
identifying bridges in need of maintenance and repair.

The inspections are performed at a set frequency. At a minimum, each bridge within Pennsylvania
is inspected once every two years with some structures being inspected more frequently. A
Structurally Deficient rating indicates that the bridge has deterioration to one or more of its major
components. A Functionally Obsolete rating indicates that the bridge has older features (e.g. road
widths and weight limit capacities) compared to more recently built bridges.

PennDOT relies on the use of consultants to assist in the inspection of the bridges across the
Commonwealth. PennDOT has issued Publication 238 Part IP, Chapter 2 - Inspection
Requirements 2" Edition which identifies the requirements of the Safety Inspectors conducting the
bridge inspections:

2.1.3 Qualifications for Safety Inspectors

Bridge inspectors and bridge inspection team leaders are to meet the minimum
qualifications as described in the National Bridge Inspection Standards (NBIS) §650.307.

The NBIS requires that, at a minimum, the program manager is required to (i) be a registered
Professional Engineer and (ii) successfully complete a Federal Highway Administration (FHWA)
approved comprehensive bridge inspection training course. Based on the NBIS definition, a
program manager is the individual in charge of the unit that has been assigned or delegated the
responsibilities for bridge inspection, reporting, or inventory. The program manager provides
overall leadership and is available to the inspection team leaders to provide guidance. The team
leaders are in charge of the inspection team and are typically on the ground with the inspectors
performing the inspection while the program manager typically is not. The NBIS identifies five
ways to qualify as the team lead, they include: (A) meeting the requirements identified above for a
program manager, or (B) have five years bridge inspection experience and have successfully
completed an FHWA approved comprehensive bridge inspection training course, or (C) be certified
as a Level III or IV Bridge Safety Inspector under the National Society of Professional Engineer's
program for National Certification in Engineering Technologies and have successfully completed an
FHWA approved comprehensive bridge inspection training course, or (D) have all of the following:
(i) a bachelor's degree in engineering from a college or university accredited by or determined as
substantially equivalent by the Accreditation Board for Engineering and Technology; (ii)
successfully passed the National Council of Examiners for Engineering and Surveying Fundamentals

® Data source - FHWA — National Bridge Inventory (NBI) - December 2007
® Same as above
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of Engineering examination; (iii) two years of bridge inspection experience; and (iv) successfully
completed an FHWA approved comprehensive bridge inspection training course, or (E) Have all of
the following: (i) nn associate's degree in engineering or engineering technology from a college or
university accredited by or determined as substantially equivalent by the Accreditation Board for
Engineering and Technology, (ii) four years of bridge inspection experience; and (iii) successfully
completed an FHWA approved comprehensive bridge inspection training course.

Impact:

Given the aging of the Nation’s infrastructure and the large number of structurally deficient bridges
in Pennsylvania, PennDOT should consider modifying its publication to require bridge inspectors
and team leads to be registered Professional Engineers similar to the requirement for program
managers. This would help reduce some of the concerns regarding the accuracy of the inspections
currently being conducted and make it easier and more efficient for PennDOT to track and monitor
the qualifications of the bridge safety inspection crew.

A large portion of the bridge inspection is based on a visual inspection of the structure to identify
any potential areas of deterioration or reduced section capacity. The primary method employed by
bridge inspectors is a visual observation of the structure. Several items can affect the success of
the visual inspection; those items include the experience, training and the education of the
inspector. PennDOT requires and provides bridge inspection training for the team leads and
inspectors; however the results of a visual inspection can vary greatly based on the items identified
above. Requiring the inspector to be a registered Professional Engineer would make certain that
the current NBIS educational requirements would not only have been met but exceeded. 1In
addition, requiring the position to be held by a registered Professional Engineer will provide
PennDOT with a consistent level of professionalism and ethics and could help facilitate a reduction
in the variability of the visual inspections.

It would be helpful to have a registered Professional Engineer or even a registered Structural
Engineer as part of the field inspection team to provide an accurate assessment at the time of the
inspection. The minimum number of years of experience required to become a team lead should
also be increased to provide more field experience before leading a team of inspectors.

The modified inspector requirements would have a financial impact on the bridge inspection
program but given the age and number of structurally deficient bridges in the state combined with
the recent bridge failure in Minnesota’ and the emergency repair of the deteriorated I-95 support
column in Philadelphia, PA, a prudent investment. PennDOT performs a majority of the bridge
inspections with some support from consultant inspection teams. PennDOT currently requires the
consultant team leads to be registered Professional Engineers. PennDOT estimates that
approximately 25 to 30 internally staffed PennDOT bridge inspection teams exist within the
Commonwealth. The proposed increased requirements for PennDOT bridge inspection team leads
would most likely require an increase to the current pay level for the position from a pay range
seven to a pay range nine. Based on the average salary within those pay ranges and the increased
overhead for the new engineering positions, it would have an estimated additional salary increase
of $18,000 ($65,500 - $47,500) and an estimated overhead increase of $12,000 for the proposed
change to a Professional Engineer in the team lead position, PennDOT would be facing an
approximate $900,000 (30 Team Leads x $30,000) increase to the bridge inspection program.

Additionally, more costly, changes to the inspection process include the use of continuously
monitoring strain gauges and corrosion sensors to gain useful information from remote sensors

" 0On August 1, 2007, a structurally deficient, eight-lane steel truss arch bridge that carried Interstate 35W across the
Mississippi River in Minneapolis, Minnesota, collapsed causing the death of 13 motorists.
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Issue: i. Roadway Operational
Safety
installed on the structures. This would not only require the cost to procure and install the needed
equipment but also the added positions within PennDOT to record and monitor the information.

Audit Area: A. Safety

Operational Strengths/Leading Practices:

Comments received by the FHWA to the Notice of Proposed Rulemaking (*NPRM") on September 9,
2003 identified that some individuals and State Departments of Transportation (“DOT")
commented that the NBIS should require that the person performing inspections and reporting on
the inspections should be either a civil or structural professional engineer, with a minimum of five
years experience in bridge inspection, and have periodic refresher training in latest inspection
techniques and technologies.

Other DOTs are currently exceeding the federal requirements, for example the New York State
Department of Transportation (*NYSDOT") requires bridge inspection teams to be headed by
licensed professional engineers who have undergone specific bridge inspection training.

Findings/Recommendation for Improvements:

PennDOT should consider increasing the required qualifications for the bridge inspectors and team
leaders to be registered professional engineers. In addition, PennDOT should work with the FHWA
to modify the current qualifications for bridge inspectors within the National Bridge Inspection
Policy to require all bridge inspectors and team leads to be registered professional engineers.

Special bridge inspection training should be made available to not only the bridge inspection staff
but it should also be provided to all technical (Engineer and Technicians) positions within the
organization. A large number of PennDOT's staff work on various types of transportation projects
that require them to perform work activities in the field, traveling within the Commonwealth’s
transportation infrastructure. By training all PennDOT employees on the items used to detect
possible structural deficiencies on bridges, PennDOT will have a large network of informed
individuals that could identify potential issues with a structure during their travels and notify the
bridge division if any issues are observed.
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Safety is a critical concern with any organization and is a top priority with the State Departments of
Transportation across the country. The issue of construction work zone safety is paramount to the
health of construction personnel and success of PennDOT and has been identified as an area of
constant monitoring for continuous improvement. Pennsylvania has taken measures to increase
the effectiveness of the work zone safety program across the State. Mainly through the passing of
Act 229 in December 2002 to improve the safety of those working on highways and the safety and
mobility of the traveling public. Act 229 requires vehicles traveling in work zones to have their
headlights on, the erection of signs at the beginning and end of all active work zones, and
increased penalties for moving violations in active work zones. Act 229 was signed into law on
December 23, 2002 with the provisions going into effect in February and June of 2003. 1In
addition, Pennsylvania has worked to implement a Comprehensive Strategic Highway Safety
Improvement Plan (“CSHSIP”) targeting the following six vital safety focus areas, (i)Reducing
Aggressive Driving, (ii) Reducing Impaired (DUI) Driving, (iii) Increased Seatbelt Usage, (iv)
Safety Infrastructure Improvements, (v) Improving the Crash Record System, and (vi) Improving
Pedestrian Safety. The following table contains the number of total number of work zone crashes
for each calendar year from 2002 through 20068:

Year Number of Work
Zone Crashes

2002 2337

2003 2127

2004 1762

2005 1885

2006 1780

Table 3 - Number of Work Zone Crashes®

The number of work zone crashes have been reduced from 2127 in 2003 to 1780 in 2006, an
indication that the increased efforts by the Pennsylvania Legislators and PennDOT been successful.
A three year average for 2004 through 2006 is 1809 crashes, on average of 318 less crashes than
the total number of crashes in 2003. In addition, the number of fatalities in work zones reduced in
calendar years 2004 and 2006 with a spike in the number of fatalities in 2005. The following table
provides the number of work zone fatalities for each calendar year from 2002 through 2006'°:

& PennDOT Work Zone data not available for calendar year 2007 at the time of the Performance Assessment

° Data Source: Summary Report — The State of Highway Safety in Pennsylvania, Fourth Edition — July 2007 prepared by
PennDOT - Bureau of Highway Safety and Traffic Engineering

1% See Above
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Audit Area: A. Safety

Safety

Year Number of W_ork
Zone Fatalities

2002 27

2003 34

2004 15

2005 30

2006 20

Table 4 — Number of Work Zone Fatalities™?!

A three year average for 2004 through 2006 is 21.6 fatalities, on average 12 less fatalities then
those in 2003.

Impact:

It appears that the increased efforts by PennDOT and the passing of ACT 229 may have positively
affected the safety of work zones within the Commonwealth. The efforts have resulted in reduced
work zone crashes and work zone fatalities even as the number of projects have increased in the
most recent years. Even with the reduced number of work zone incidents, PennDOT is continuing
to identify ways to decrease the likelihood of highway work zone crashes and fatalities.

Operational Strengths/Leading Practices:

The Federal Highway Administration has supplemented their Final Rule for the Code of Federal
Regulations ("CFR"”) - Part 630 to include a new subpart K to supplement existing regulations that
govern work zone safety. A key portion of the section includes conditions for the appropriate use
of, and expenditure of funds for uniformed law enforcement officers. The Uniformed Law
Enforcement Policy requires each agency to develop a policy to address the use of uniformed law
enforcement on Federal highway projects. The intent of the supplement is to reduce the likelihood
of injuries and fatalities to the highway construction staff and the traveling public. PennDOT has
acknowledged the increased benefits of using uniformed law enforcement officers to reduce the
number of work zone incidents.

PennDOT has taken a wide-ranging look at highway safety with several public and private partners
to develop the CSHSIP described above. The plan identifies the need to improve work zone safety
and the plan includes four strategies and possible performance measures to effectively improve
this area:

! Data Source: Summary Report — The State of Highway Safety in Pennsylvania, Fourth Edition — July 2007 prepared by
PennDOT - Bureau of Highway Safety and Traffic Engineering

25



Legislative Budget & Finance Committee
PennDOT Performance Audit
June 24, 2008

Section 4: Detailed Observations, Findings & Recommendations
Issue: ii. Construction Work Zone

Audit Area: A. Safety

Safety

Suggested Strategies Possible Performance Measure Responsible Agencies
Increase / Continue Work Zone | ¢ Number of Projects with | Pennsylvania State
Enforcement dedicated work zone | Police ("PSP”), Municipal

enforcement Law Enforcement,

. PennDOT
e Number of crashes in work zone

Conduct annual work zone |e Number of reviews completed PennDOT, FHWA, Local

safety reviews and implement
recommendations of review

. Number of recommendations | " UniciPalities

implemented

team
Implement variable speed limits | ¢ Number of VSL sites deployed in | Pennsylvania State
(“VSL") / technology assisted work zones Police, Municipal Law

speed enforcement (“"TASE") Enforcement, PennDOT
pilot (NCHRP 3-59) - use these
technologies to detect queues

and improve traffic flow

e Number of TASE sites deployed
in work zones

Add transverse rumble strips | ¢ Number of sites improved with | PennDOT, Local
within and prior to work zones transverse rumble strips Municipalities

Table 5 - Improving Work Zone Safety'?

Findings/Recommendation for Improvements:

The Federal Highway Administration supplemented their regulations to mandate that each state
agency establish standard policies and procedures for the role of uniformed law enforcement
officers, positive protection measures between workers and motorized traffic, and temporary traffic
control devices on construction, maintenance, and utility work zones on Federal Highway projects.

PennDOT has entered into an agreement with the Pennsylvania State Police (“PSP”) through
various memorandums of understandings to address the use of uniformed law enforcement officers
on highway work zones. It appears that the most recent Memorandum of Understanding between
PennDOT and the PSP was executed in March of 2003. In addition, PennDOT has developed
guidance for PennDOT personnel to use and understand the Memorandum of Understanding
between the two Agencies. PennDOT should assess the current Memorandum of Understanding
and existing policy and procedures to ensure they meet the additional requirements established by
the Federal Highway Administration. In addition, PennDOT should consider expanding the use of
the policies and procedures to all active construction, maintenance, and utility work zones,
regardless of amount of Federal funding associated with the project.

PennDOT should continue to work with the comprehensive list of stakeholders to implement the
strategies identified within the CSHSIP. PennDOT should use the performance measures identified
within the plan and report the status of the items.

12 Source Commonwealth of Pennsylvania- Comprehensive Strategic Highway Safety Improvement Plan, October 2006
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Background/Observation:

The previous LB&FC Performance Audit from 2002 recommended that “"PennDOT should aggregate
and monitor its IT costs by program on a Department-wide basis. PennDOT now spends well over
$100 million a year on IT. As costs escalate, it becomes more important to collect the budgetary
information necessary to manage these costs. Currently, such information is only maintained for
the Bureau of Information Technology.”

PennDOT has adopted the recommendation and is tracking IT costs on a program basis
Department wide. The costs for IT have dramatically increased since the previous LB&FC review to
over $220 million dollars a year as a result of the inclusion of spending for Intelligent
Transportation Systems!®. According to the U.S. Department of Transportation (“USDOT”")
“Intelligent transportation systems encompass a broad range of wireless and wire line
communications-based information and electronic technologies. When integrated into the
transportation system's infrastructure, and in vehicles themselves, these technologies relieve
congestion, improve safety and enhance American productivity.” As information technology, the
inclusion of ITS within the scope of the Bureau of Information Systems (“BIS”) and the Chief
Information Officer ("CIO") is appropriate, but the addition dramatically increases the responsibility
of BIS and the CIO for Highway Administration IT projects.

Recognizing this issue, PennDOT has developed and is in the process of implementing a new IT
planning process. The process includes a single IT liaison within each deputate to coordinate the
development of a prioritized list of business needs that require IT support for the entire deputate.
Prior to this initiative PennDOT developed isolated IT projects within their separate Bureaus or
business units.

The following items have been observed:

e The 16 of 76 Roadway Information System (*RWIS”) devices that were not operating during the
winter storm due to lack of maintenance are being maintained but the future of that technology
within PennDOT is uncertain.

e The former Deputy Secretary for Administration mandated that PennDOT’s BIS become
involved in all ITS projects.

e BHSTE is currently the primary responsible party for ITS within PennDOT

e BHSTE developed a Transportation Systems Operation Plan ("*TSOP”) that defined a multi-year,
multi-project approach to implementing ITS, but the plan has not received wide spread support
outside of BHSTE

e BHSTE estimates the cost for implementing the Statewide Key ITS Field Device Deployments
project to provide improved situation awareness at over $120 million dollars spread out over
four years

e Operations of traffic management centers and ITS devices are typically under the control of the
Engineering District Offices usually within their Traffic Division which is typically part of the
Maintenance group.

e IT professionals are now actively involved in the planning and procurement of ITS. They are
trying to understand the decisions that were made, systems that were deployed and the
implications of past and planned decisions.

e BIS is concerned about the quality of the software developed for the Automated Traffic

3 Information provided on the CIO website.
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Management System ("ATMS”) that controls the traffic control centers and communications
with ITS devices in the field.

e BIS considers the ATMS to be poorly designed and lacking sufficient documentation.

e BIS has currently stopped deployment of this software system pending a review by BIS. BIS
has engaged two separate independent reviews.

e The CIO and BIS do not believe the organizational and business issues related to ITS
deployment have been fully addressed. They characterize the ITS approach as being
technology oriented without a full understanding of how the information will be used, who will
make decisions and what organizations are responsible

e The CIO and BIS raised questions about the long-term operations and maintenance of the ITS
devices, a problem identified for other devices within the Witt Report. PennDOT is currently
exploring the question of whether the system should be managed internally, outsourced or
whether a Public Private Partnership could be a valid option.

Impact:

Considering the importance of IT and ITS to PennDOT, the recent development of a new IT
planning process has included some operational impacts. Individuals interviewed for this
assessment have experienced delays and some frustration while trying to work through this
process. The recent problems experienced by PennDOT are not uncommon and are the result of
institutional barriers which have also been experienced by other state DOTs and documented in a
recent Strategic Highway Research Study sponsored by the U.S. Congress.

The newly developed IT planning process, if not carefully monitored, can affect the progress and
potential Federal funding of current projects. For example the Bureau of Highway Safety and
Traffic Engineering ("BHSTE") received a letter from the Federal Highway Administration concerned
about the $3.1 million of Federal funding obligated from the Federal ITS Integration Fund for the
deployment of the Automated Traffic Management System (“"ATMS”) from Engineering District 11
to all PennDOT Districts. The letter went on to say, “"Continued delay in advancing this project or
an eligible substitute activity could jeopardize the availability of funding”. Based on information
gathered during the interview process, it appears PennDOT has responded to the FHWA explaining
the issues encountered with the ATMS.

Operational Strengths/Leading Practices:

The newly appointed involvement of BIS in ITS projects is a leading practice. Most ITS projects
reside with the engineering staff and have little IT involvement outside of network communication
support.

The organizational issues raised about the ITS program are insightful and reflect a recognition that
ITS is more than just the installation of devices or cameras and that the real issue is mobility and
transportation operations. Effective transportation operations impacts people, processes and
technology.

PennDOT has looked outside of their organization to other state Departments of Transportation to
identify leading practices and are working to include those leading practices into their process.
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Issue: i. Information Technology and

the Highway Administration s

Audit Area: B. Mobility

Findings/Recommendation for Improvements:

PennDOT has struggled with IT planning, development, implementation, and maintenance
operations. This has been highlighted by recent events including the finding in the Witt Report
around the inoperable RWIS sensors. It appears that one of the overarching issues affecting the
PennDOT IT program has been a lack of an overall plan for the department which has allowed IT
applications to develop independently within the different Bureaus and Engineering Districts. This
has lead to a disjointed approach to addressing IT and ITS needs for the entire Commonwealth. It
appears PennDOT has recently identified this issue and is working to improve the process.
PennDOT should consider the following:

e The CIO should continue to lead the IT Strategic Planning process at PennDOT and actively
assist Highway Administration in their planning efforts so that delays do not occur and make
certain that the Highway Administration provides input into the process that supports
PennDOT'’s overall business and technology strategies.

e While the IT planning process is being finalized and implemented the CIO and Highway
Administration should monitor and address any projects that are at risk of losing Federal
funding.

e As PennDOT continues to refine the IT Planning Process they should also assess the current
IT project management organization within BIS. This group will be an important component
to the advanced development and implementation of the IT projects resulting from the
enterprise wide planning process. Key factors to ensure program management success
include establishing and implementing governance, policies, processes, tools, and an
organization that delivers projects on time, within reasonable cost benefit expectations, and
at an acceptable level of risk.

e Once the IT Planning Process is finalized, PennDOT should consider developing internal
documentation that describes the entire process and explains the approval process. This
should include a description of the members of the IT Steering Committee and the approval
process required by the Office of Administration, Office for Information Technology. This
document will help create a greater level of transparency for the IT process.
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Audit Area: B. Mobility Issue: ii. Congestion Relief Tier: 11

Background/Observation:

Congestion is among the most critical issues affecting the efficiency of our transportation network.
Congestion delays the movement of goods and people across the country and impacts quality of
life and economic growth. The increased travel time results in lost business hours, higher fuel
costs and increased pollution and stress levels. Congestion can be recurring or non-recurring.
Recurring congestion occurs at the same place and during the same time every week and is caused
by lack of physical capacity or improperly timed traffic signals. Non-recurring congestion occurs
when incidents, bottlenecks, work zones, poor signal timing, and adverse weather delays the
movement of traffic.

PennDOT has traffic monitoring devices on some roadways that gather real time data. This data
allows PennDOT to respond immediately to incidents involving minor accidents, vehicle breakdowns
and weather related situations. Congestion is usually addressed through a combination of
strategies including ITS deployment, multimodal transportation, investments in additional roadway
capacity and congestion pricing.

The USDOT launched a “Congestion Initiative” to Reduce Congestion on America's Transportation
Network that relies on innovative and demonstrated options including technology such as
congestion pricing and high-speed open road tolling. The primary components of the initiative
announced in 2006 by the USDOT include Congestion Relief Programs, Public Private Partnerships,
Corridors of the Future, Implementing Technological and Operational Improvements, and
Increasing Aviation Capacity!?.

Impact:

The annual cost of congestion rose from $14.9 billion in 1982 to $78.2 billion in 2005 and the
travel delay rose from 800 million hours in 1982 to 4.2 billion hours in 2005, It is imperative that
congestion is addressed to reduce delays in travel time and increase productivity of the highway
system, the traveling public and the businesses transporting goods and services. Major capital
investments to mitigate congestion are constrained by time to obtain environmental and right of
way clearances and by availability of funding and resources to program the project.

PennDOT must build public awareness of the need to reduce congestion to enhance economic
growth and quality of life. PennDOT's increased implementation of ITS tools and installation of
fiber optic networks will positively affect the ability to control traffic operations in the future.
PennDOT must continue to monitor the changing needs of its transportation network within each
Engineering District and across the Commonwealth to prioritize the implementation of tools and
approaches on a continual basis to effectively attempt to monitor and control traffic operations
across the state and mitigate delays in the transport of people, goods and services.

Operational Strengths/Leading Practices:

PennDOT has established Traffic Management Centers (“"TMC”) in many of the Engineering
Districts. While many of the TMC are currently operated with contracted employees, the long term
plan is to operate the TMC using PennDOT employees. The TMC in Engineering District 6-0
operates on a 24/7 basis and receives information from other TMC after normal working hours.

“U.S. DOT Congestion Initiative Website, http://www.fightgridlocknow.gov/initiatives.htm

15 Information based on the invoice for the cost of extra time and fuel and total delay in 437 Urban areas within the United
States from The 2007 Urban Mobility Report, David Schrank and Tim Lomax, Texas Transportation Institute, dated
September 2007
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Audit Area: B. Mobility Issue: ii. Congestion Relief Tier: 11

The traffic management center in District 6-0 generates real time information that is used to
constantly monitor the flow of traffic on high volume roadways and facilitate timely responses to
traffic incidents. PennDOT Engineering District 6-0 is also working toward regional cooperation in
sharing traffic related data with the neighboring states of Delaware and New Jersey to enhance the
effectiveness of regional traffic management. Traffic operators in the traffic management centers
operate PennDOT’s Road Condition Reporting System, (described in the Mobility - Incident
Management / Readiness section below). Other technology components used by PennDOT to
manage congestion include dynamic message boards, electronic tolling systems and electronic
signal devices that can be operated remotely using fiber optic cables. PennDOT is also working
toward implementation of a 511 traveler-information program.

Findings/Recommendation for Improvements:

The deployment of ITS systems offers a cost effective approach to monitor and manage traffic
conditions to mitigate congestion. PennDOT should consider operating at least three strategically
placed Regional Traffic Management Centers ("RTMC”) across the State while establishing local
TMC in each of the Engineering Districts (if needed). All of the information gathered across the
Commonwealth should be linked to the RTMC. This will provide PennDOT the ability to monitor and
manage traffic and congestion throughout the State at anyone of the RTMC. Policies and
procedures should be established for the reporting functions if one of the TMC faces technical or
operational difficulties, its operational capabilities should be automatically assumed by the
identified RTMC. All TMC must have staff to monitor real time traffic conditions on a regular basis
and ensure faster responses to non-recurring traffic congestion situations. While PennDOT is
actively evaluating the future role of ITS coverage to support emergency management procedures
and mitigate congestion, the ITS systems have to be operated, improved and maintained
effectively to sustain their role in improving the operational efficiency of the road network.

ITS deployment should be prioritized based on statewide needs for control of traffic operations.
Some intersections may require cameras to capture constantly recurring traffic violations while a
high volume roadway may require traffic flow to be monitored on a regular basis to assist in the
timely removal of bottlenecks. The ITS deployment should include arterial and local roads if they
carry as much congestion as freeways. PennDOT should be able to remotely control the operation
of traffic signals on all major arterials and high volume roadways by expanding the coverage of its
existing fiber optic network over time. Each District should participate in a statewide assessment
to identify and document the needs of all major roadway systems to enhance safety and reduce
delays in traffic flow throughout the state. The assessment should also consider managing access
points by installing ramp meters to control the flow of traffic and reduce collisions. This will allow
PennDOT to make strategic investments in ITS systems and other approaches to mitigate
congestion and maximize the utilization of available funds.

Congestion Pricing has been recognized by the USDOT as an innovative solution to mitigating
congestion. The USDOT recently approved nearly $1.2 billion in credit assistance to relieve
congestion on the I-495 beltway in Virginia. The 14 mile project includes two new variably priced
High Occupancy Toll ("HOT"”) lanes added to the capital beltway. PennDOT should continue to
evaluate the use of High Occupancy Vehicle ("HOV"”) and HOT lanes on certain sections of high
volume freeways and roadways. Alternatively, to reduce the demand for high volume roadways,
PennDOT should promote the development and use of alternative transit options such as light rail,
bus, bus rapid transit, and commuter rail. Federal funding through the Federal Transit
Administration” New Starts Program is available for these types of projects. In addition, other
states have supported public transportation with vehicle registration fees from passenger cars and
commercial vehicles, casino revenue, and highway / bridge toll and revenue.

Effective coordination should be developed between freeway and arterial roads to develop
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integrated approaches to traffic management and to create detours if necessary to facilitate the
flow of traffic. ITS systems can be used to generate real time information on traffic conditions in
freeways and arterial roads. This information can be posted on a website to inform the travelers
on modes of travel and different travel paths available for their trip.

32




Legislative Budget & Finance Committee
PennDOT Performance Audit
June 24, 2008
Section 4: Detailed Observations, Findings & Recommendations
Issue: iii. County Maintenance - Winter
Program

Audit Area: B. Mobility

Background/Observation:

The PennDOT organization is comprised of a Central Office and eleven Engineering Districts. The
Engineering Districts are then divided up into geographic / county areas. The majority of the
maintenance operations are managed at the Engineering District and County Maintenance Offices.
The maintenance budget is determined by the Engineering Districts and County Maintenance
Offices based on the needs and actual number of lane miles per Engineering District. (Lane miles
are calculated by multiplying the length of highway by the number of travel lanes. For example, a
10 mile road with 2 lanes has 20 lane miles.) Across the Commonwealth PennDOT owns and
maintains approximately 90,000 lane miles or approximately 40,500 miles of state administered
highway. The annual County and District maintenance budget has to account for the winter
maintenance program which can fluctuate from year to year. The winter maintenance program
expenditures are related to the severity of the winter weather for that season and therefore the
cost can vary accordingly. The Engineering Districts and County Maintenance Offices attempt to
develop a realistic budget estimate based on historical expenditures and prior winter weather
activity. If a winter season is more mild then planned, unused winter maintenance budgeted funds
will be shifted to spring and summer maintenance activities (paving, patching, seal coating, etc.)
however if a winter maintenance program requires more funds then planned then those funds will
be shifted from the spring and summer maintenance budget.

In recent years, PennDOT has attempted to reduce the cost to perform maintenance operations
with the development and implementation of Maintenance Efficiency and Cost Effectiveness
Initiative ("MECE"”). The overall goal for MECE was to reduce maintenance spending through
increased efficiency. The shift to MECE affected PennDOT maintenance operations, especially at
the county level by requiring the County Maintenance groups to address the following initiatives®®:

1. Implement the County Maintenance Measurement Tool ("CMMT")
2. Electronic Winter Materials Management Program

3. Fleet Optimization - Department & Rental Winter Trucks, Agility & Light Vehicles, Other Core
Equipment

4. Planning and Scheduling - Budget & Resource Balancing Methodology, Maintenance Manual
Chapter 3 Training

5. Update the Managing Highway Maintenance Modules

6. Assess and Improve the Current Maintenance Training Structure

7. Develop a Training Program for Pavement Management Practices

8. Develop and Provide Access to Summary Reports Used to Assess Performance and Efficiency
9. Issue a Revised State Vehicle Assignment Policy

10. Update and Issue Maintenance Staffing Guidelines and Develop a Model County Non-PMO
Structure

Given the importance of PennDOT’s winter program, each Engineering District and County
Maintenance Office must adapt their winter maintenance program, including the modifications
required by MECE, to provide the required level of service to the traveling public.

18 Information obtained from the Maintenance Efficiency & Cost Effectiveness Initiative Presentation prepared by Robert M.
Peda, P.E., PennDOT dated October 12, 2004
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PennDOT'’s resources for the winter season include: 2,250 trucks, plows and salt spreaders, 527
front end loaders, 112 anti —icing trucks, 15 snow blowers, and 425 mechanics. In addition, some
Engineering Districts require that their winter program be augmented with rental trucks and
operators. PennDOT awarded approximately 380 rental truck and operator contracts last season.

Impact:

Due to the diverse make up and variation of areas that include everything from metropolitan cities
to rural communities across the Commonwealth of Pennsylvania, each Engineering District has
unique issues and challenges when developing and implementing their winter maintenance
program. Some Engineering Districts have issues hiring temporary staff to operate trucks to clear
the snow while other Engineering Districts have difficulty contracting with external contractors to
perform winter operations. James Lee Witt Associates, a part of GlobalOptions Group, Inc. issued a
report entitled, Independent Report on the Mid-February 2007 Winter Storm Response for the
Commonwealth of Pennsylvania, dated March 27, 2007 (“Witt Report”) that identified this issue
and suggested PennDOT add the necessary operators required for winter operations. PennDOT
staff have explained that certain areas of the state, in particular Engineering Districts 4, 5, 6, 8 and
Allegheny County in Engineering District 11, are unable to compete with trucking companies and
private industry to hire and retain equipment operators.

In an attempt to ensure PennDOT had sufficient equipment operators to conduct 24 hour snow
removal operations during a winter storm, PennDOT was able to negotiate higher pay scales for
portions of the state that traditionally have difficulties filling equipment operator positions.

Operational Strengths/Leading Practices:

Pennsylvania has approximately 88,320 lane miles!’ of roadway and PennDOT had a winter
expenditure of $196.7 M'® for cost associated with all winter service activities in the 2006-2007
season. This equates to PennDOT expending a unit cost of approximately $2,227 / lane mile to
remove Snow.

This appears relatively high when compared to other states that receive similar winter seasons.
Illinois for example, reported snow removal expenditures equal to $86.0 M!° to maintain
approximately 41,833 lane miles. This equates to a unit cost of $2,055 / lane mile for snow
removal. Several elements beyond PennDOT's control, such as Pennsylvania being more
mountainous than Illinois, could affect the increased cost per lane mile but the example is provided
to highlight the potential for cost savings within Pennsylvania.

Findings/Recommendation for Improvements:

PennDOT Maintenance should track the effects of the increased operating wage rates to identify if

7 Lane mile data from the 16th Annual Report on the Performance of State Highway Systems (1984—2005), Dated June 2007
18 Information obtained from interview with PennDOT Central Office staff.
¥ Nlinois Department of Transportation
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the recent attempt to address the issue is working and increasing the ability of Engineering
Districts to hire equipment operators. It is recommended that PennDOT track the effects of the

increased wage rates and adjust accordingly so each Engineering District is able to add the
required staff to implement their Winter Maintenance Program.
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Background/Observation:

Portions of the State of Pennsylvania suffered devastating results due to a winter weather event
that took place in February of 2007. In an attempt to evaluate the actions / inactions of the
Department during that event the Commonwealth of Pennsylvania authorized an investigation and
enlisted the services of a consultant to provide recommendations and areas of improvement for the
Commonwealth. The Witt Report has been used by PennDOT to identify and address deficient
areas of incident management and winter storm preparedness.

Impact:

Based on the Witt Report findings, PennDOT along with other Pennsylvania State Agencies have
made significant changes and improvements to their incident management plan. The following
highlights the most notable steps taken by the Department since the Witt Report was issued:

e All PennDOT Senior Management has competed U.S. Homeland Security training on the
National Incident Management System (*NIMS”) and U.S. Department of Labor - Occupational
Safety & Health Administration training on the Incident Command System.

e In addition, Personal Digital Assistants (“PDA”) have been assigned to all PennDOT Senior
Management to allow for better communication during an event.

e The devices that were not operating during the winter storm have been restored. At the time
of this assessment, PennDOT had repaired approximately 90% of the sensors. A portion of the
devices are out of service due to construction or reconstruction of that road surface.

e In response to recommendations provided in the Witt Report, PennDOT should consider
relocating the Traffic Control Center to be physically within the State Emergency Operations
Center. Deloitte FAS has been informed during the interview process that this request has
been rejected by the Department of General Services until the year 2012 at which time the
current State Emergency Operations Center lease is set to expire. The planned new location for
the State Emergency Operations Center will house emergency operating space for the
Pennsylvania Emergency Management Agency ("PEMA”), Pennsylvania State Police,
Pennsylvania Turnpike Authority, and PennDOT'’s Traffic Control Center.

e The Witt Report also recommended that PennDOT, consider connecting all weather systems and
road condition systems into the State Emergency Operations Center. It appears that PennDOT
has advanced this effort and has installed the software on the computers within the State
Emergency Operations Center to share information.

e Winter procedures and winter program preparedness strategy templates were developed and
distributed to each of the Engineering Districts.

e To assist in the reliable collection and accurate dissemination of road closures and conditions,
PennDOT has developed a Road Condition Reporting System and has identified RCRS as the
primary source to allow PennDOT to communicate road closure incidents for the state. The
intent is to allow PennDOT to quickly and accurately share information with PennDOT executive
leadership (through the use of email and PDA devices described above), the Pennsylvania
Emergency Management Agency ("PEMA”) and other emergency responders. The system
allows PennDOT staff and other State agencies to report road condit