May 10, 2002

The Honorable Bill Purcell, Mayor

Mr. John W. Lynch, Acting Director

Department of Public Works

Metropolitan Government of Nashville and
Davidson County

750 South 5" Street

Nashville, TN 37206

Report of Internal Audit Section

Dear Mayor Purcell and Mr. Lynch:

We have recently completed a performance audit of the Depatment of Public Works.
According to the Government Auditing Standards issued by the Comptroller Generd of the
United States, “a performance audit is an objective and systematic examination of evidence for
the purpose of providing an independent assessment of the performance of a government
organization, program, activity, or function in order to provide information to improve public
accountability and facilitate decison making by parties with responshility to oversee or initiate
corrective action.” A performance audit is different than a financid statement audit, which is
limited to auditing financid datements and controls, without reviewing operations and
performance. In performing this audit, we retained Maximus to work under our direction. Their



final report dated May 10, 2002, Performance Audit of Department of Public Works
accompanies this letter and is hereby submitted to you.
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Public Worksiis responsible for constructing and maintaining streets, roads, Sdewalks and other
rights-of-way and infrastructure; managing and administering a wide range of capitd projects
and the traffic and parking operations, and managing the waste collection and recycling
programs. The primary divisons of Public Work are Engineering, Streets and Roads, Traffic
and Parking, Waste Management, and Staff Services, which is respongible for financid, human
resources, and other adminitrative support to the department. Public Works has atotal of 538
budgeted positions for fiscd year 2002. Budgeted operatiing revenue was $8,318,000.
Budgeted personnel expense was $22,124,000, and other budgeted expenses totd
$69,872,000. Additiona background information is included in Chapter 1 of the Maximus

report.

Obj ectives, Scope, and M ethodology

The last Public Works audit was issued in 1997. Attachment D to the Maximus report presents
the implementation status of each of the previous audit recommendations. Many of those
recommendations had not been fully implemented and ae incorporated into the
recommendations made in this report, as applicable.

The scope of the work excluded most of the Waste Management divison because that
divison's operations had been included in the recent Metro-wide waste management study, the
recommendations from which were being implemented during this audit. The Waste
Management divison's chipper operation, which was not incduded in the larger waste
management study, was included in the scope of thisaudit. The audit focused primarily on fisca
year 2001 and 2002 financid transactions, performance and cost. Certain anayses required the
congderation of financia results, performance and operations outside of that time period.

The primary objectives of this performance audit were asfollows:

Review dl mgor aspects of Public Works operations, including assessng the
efficency and effectiveness of operations and the effectiveness of systems and
controls in place to manage and communicate the results of operations.

Compare Metro's operations and key performance measures to industry best
practices and to selected peers.



Assess the overdl management of the Public Works Department, including
organizationd dructure, Saffing patterns, cost control, customer service, and

information technology.
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Assess compliance with applicable laws, regulations and policies.

Determine the implementation status of past audit recommendations.

Develop findings and recommendations for any areas where performance could be
improved.

The methodology employed throughout this audit was one of objectively reviewing various
forms of documentation, including written policies and procedures, financid information and
various other forms of data, reports and information maintained by Public Works and other
Metro departments. Management, administrative and operational personnel, as wdl as
personnel from other Metro departments and other stakeholders, were interviewed, and various
aspects of Public Works operations were directly observed. Data obtained from the various
sources were analyzed, and various aspects of performance, cost and practices were compared
to those of industry norms and to best practices.

We performed the audit procedures in accordance with generdly accepted government auditing
standards.

Findings and Recommendations

The Maximus report addresses Public Works operations and the resulting findings and
recommendations in detail. Following is an overview of some of the more sgnificant findings
and recommendations included in their report.

There is a generd absence of cost and performance data throughout the department,
limiting managemeat’ s ability to analyze the efficiency and effectiveness of operations.
Contracts are not dways administered and managed to ensure compliance with contract
terms and other requirements and to ensure payments are made in accordance with
contract terms.  The absence of a contract management system aso hinders the
department’ s ability to report to and answer inquires from dected officids, citizens and
others.



There are not enough staff or other resources dedicated to traffic control and sign
maintenance to perform routine, preventative maintenance. Both areas operate in a
reactive mode, correcting Sgnd fallures as reported. This approach results in poor
service to citizens and can increase the risk of traffic problems.
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The department does not have enough engineers on gaff to fulfill development review
responghilities  Additiondly, the Engineering Divison is not organized in the most
effective manner and has not been assgned sufficient responsibility for paving to ensure
the technica aspects of the paving program are adequately managed.

Preventative maintenance of dtreets is done primarily with pavement overlay, which isa
costly approach. Implementation of an dternative program could reduce annud Street
preventative maintenance costs by $2 million.

The department does not adways base maintenance and repaving scheduling on the
Sreet pavement condition ratings.  Using the dtreet ratings, dong with managing and
scheduling the work based on saverd maintenance didtricts established by such factors
astraffic patterns and natura boundaries, would be a more effective and efficient way to
maintain streets and roads. Additiondly, making Public Works responsible for repairing
al utility road cus, with the utility reimbursing Public Works for the related cost, would
help ensure the quality and timeliness of those repairs.

The department had not implemented procedures and systems necessary to track and
collect fees for temporary street closure, which would generate an estimated $100,000
in revenue annudly.

There is a genera absence of long-range planning in the department, notably in Srategic
planning, information technology planning and facility needs planning.

Detailed explanations of the above findings and the related recommendations, as well as severa
other findings and recommendations, are included in the Maximus report. The fiscd impact of
the findings and recommendations can be summarized as follows.

An increase in the annua operating budget of $1.5 million is recommended. Increased
gaffing and supplies to address the deficiencies in traffic control and sign maintenance
and in the Engineering Divison, discussed above, account for $1.2 million of the
increese. The remaining increase is related to recommendations for enhancement of

adminigrative aff posditions and to correct problems noted in financid management and
other adminigrative areas. Once audit recommendations resulting in savings and
increased revenue are fully implemented, which should be by the 2003-2004 fiscd year,
the department would save an estimated $2.7 million from its operating budget annualy.
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Capita expenditures of $1,526,000 are recommended for cost accounting and work
order management systems, for a contract management system, and for additiona
vehicles and other equipment needed to enhance traffic sgnd maintenance.
Additiondly, a $200,000 automated parking ticket system is recommended, and
$150,000 is recommended to assist in planning efforts.

A summary of each recommendation and the related fiscd impact can be found in Chapter 6 of
the Maximus report.

kkkk*k

Management’ s response to the audit recommendations is attached to this report.

We greatly appreciate the cooperation and help provided by al Public Works staff.

This report is intended for the information of the management of the Metropolitan Government
of Nashville and Davidson County. This restriction is not intended to limit the digtribution of this

report, which is amatter of public record.

Internal Audit Section

Kim McDonid
Internd Audit Manager



Copy: Karl F. Dean, Director of Law
David L. Manning, Director of Finance
Eugene Nolan, Associate Director of Finance
Metropolitan Council Audit Committee
Richard V. Norment, Director of County Audit
KPMG, Independent Public Accountant



Friday, May 10, 2002

Ms. Kim McDoniel

Metro Department of Finance
Internal Audit Division

222 Third Avenue North, Suite 401
Nashville, TN 37201

Dear Ms. McDoniel:

This letter is acknowledgement that the Department of Public Works has
received the audit report recently completed by Maximus.

After thorough review of the report, the Department of Public Works is in
agreement with its findings. We are determined to work diligently to address the
issues raised in the report, and are committed to implementing its
recommendations.

Sincerely,

John W. Lynch
Interim Director
Metro Public Works.
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DEPARTMENT OF PUBLIC WORKS
Metropolitan Gover nment of Nashville and Davidson County, Tennessee

l. INTRODUCTION AND EXECUTIVE SUMMARY

1 INTRODUCTION

The report presents a summary of issues developed by the project team regarding
operations, organization and staffing of the Nashville and Davidson County (Metro) Public
Works Department and recommendations for improvement. This is based on our review of the
various departmental functions, including extensive interviewing both within the Department and
with external agencies and data collection and analysis.

This report consists of severa sections, as follows

Chapter I: Introduction

Chapter I1:  Streets and Roads Division

Chapter I11:  Chipper Division

Chapter IV:  Engineering Division, including parking operations

Chapter V:  Administrative Functions

Chapter VI:  Conclusions and Implementation Plan

Appendix A: Departmental Profile

Appendix B: Best Management Practices Analysis

Appendix C: Comparative Survey

Appendix D: Analysisof Implementation of Prior Interrel Audit Work

MAXIMUS Pagel-1



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

This first chapter provides an overview of the Department of Public Works and the
anaytical methodology the MAXIMUS project team used in conducting the analysis. We also
provide a summary of key observations and recommendations that the report discusses in detail.

2. SCOPE OF PROJECT

Metro Nashville retained the services of MAXIMUS, Inc. to conduct a performance audit
of Metro’'s Public Works Department, and to issue a report to the Department which summarizes
al findings and recommendations resulting from field work and analysis. This assessment
includes the Divisions of Staff Services, Engineering, Streets and Roads, Parking, and the
Chipper Service located within the Waste Management Division. This project did not include al
aspects of the Waste Management Division since Metro has recently completed a comprehensive
waste management study of its waste management program. The assessment included a review

and analysis of the following elements:

. All previous audit recommendations and studies performed in the Department to
determine their appropriateness and the degree to which they have been
implemented.

. The appropriateness of current staffing levels, and the methods of measuring

employee performance and efficiency.

. Current work scheduling for all routine and specia activities. This included an
assessment of how overtime is used and controlled.

. A determination of which functions are performed in-house, and those that are
outsourced. Thisincluded an assessment of the appropriateness of these practices
and arrangements.

. The appropriateness of educational and certification requirements for professional
staff, as well as training and development programs in place for support staff.

. The effectiveness of the current organizational structures within each of the
Divisions, aswell as for the Department of Public Works.

MAXIMUS Page -2
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Current operating effectiveness and cost of providing the significant services of
each division. This included identifying any functions which could be combined
or contracted.

Significant service and construction contracts currently in effect.

Financial controls over revenues and costs.

The degree to which Public Works maintains an awareness of, and utilizes,
available grants.

The adequacy of technology systems, and their abilities to provide reliable and
useful information to generate meaningful management reports.

The effectiveness of right of way management.
Panning, scheduling and management of Metro’'s infrastructure, taking into
account legal and regulatory requirements and planning and engineering

recommendations.

Panning, scheduling and management of maintenance functions such as
equipment repair, mowing, cleaning and other routine work elements.

A determination of specific functions which are also performed in other Metro
Departments, and the appropriateness of their placements in current organizations.

An assessment of the deferred maintenance tracking systemsin place.

Current customer service systems, including the manner in which complaints are
tracked, and the responsiveness of the Department to neighborhood and
community concerns.

A determination of how fees are established and reviewed for appropriateness.

An assessment of the cost recovery systems in place for services provided by
Metro which are outside its right of way.

A review of the scope of Metro’s storm water management study to determine
whether other factors should be considered.

A determination of the significant regulatory requirements with which Metro must
comply, and the controls in place to ensure compliance.

MAXIMUS
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A determination of the controls in place to enforce developer compliance with
Metro regulations and requirements, and the methods in place to correct
deficiencies.

An assessment of the employee safety program in place.

A comparison of current traffic operations and systems with best practices and a
determination of the effectiveness and appropriateness of the roles of the
Department in managing traffic.  This included an assessment of the
appropriateness of the level of coordination with State and other entities involved
in traffic control.

A determination of the effectiveness of the Department’s management of on and
off-street parking operations.

An assessment of the degree to which Public Works coordinates planned activities
with other Metro agencies and other public and private entities.

An assessment of the Department’s long-range planning and budgeting processes
and capabilities.

An assessment of the security of grounds and facilities.

A determination of the adequacy of inventory control systemsin place.

Findings and recommendations resulting from the above work are included throughout

this report.

3. PROJECT WORK PLAN

The MAXIMUS project team conducted the analysis using a methodology designed to

obtain the maximum amount of Departmental participation, employee insight, and data

collection and analysis within the project timeframe. Our specific work steps included:

Developing an understanding of key issues within the Department through
interviews with principal Department managers and Metro executive
management. This included meetings and interviews with seven principal
external Metro managers who have regular interaction with the Department, the
Interim Department Director, and all Assistant Directors.

MAXIMUS
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Developing a detailed profile of the Public Works Department. This profile
presented a summary of the organization, staffing, and operational procedures for
the Department. It is based on interviews with al of the Department’s
management and supervisory personnel; interviews, field observation, and focus
group meetings that involved nearly half of al of the Department’s work force;
and preliminary data collection. The project team prepared a draft profile and
submitted to Metro for review. Metro staff submitted several suggested
corrections, which the MAXIMUS staff have made. Attachment A to this report
isthe final version of the profile.

We performed two different approaches to benchmarking best practices.

- The first approach was a best management practice analysis, in which the
project team identified key management practices within the Department and
compared those practices against industry standards which we have observed
over the many years of our consulting experience. The analysis of standards
was drafted and reviewed with Metro personnel. Based on comments and
responses, we modified the analysis to be as accurate as possible. The results
of that analysis are included as Attachment B. The project team used both the
comparative survey and the best practices analysis as guides in evaluating
departmental operations and providing recommendations for improvement.

- The second was a comparative survey of local governments that can be
considered peers of Metro Nashville. The survey was designed to obtain, in a
short period of time, comparative information relating to key activities of the
Department of Public Works. Because of the wide disparity in the
organization, operation, and budgeting of the various municipal operations,
we did not attempt to make conclusive comparisons between the Metro
Nashville Department of Public Works and the other jurisdictions. However,
the comparisons do provide useful information relating to different service
approaches and service levels. A copy of the survey results is included as
Attachment C.

Following these analyses, we prepared an issues list, in which we presented to
Metro a listing of what the project team had preliminarily identified as key
performarce issues within the Department of Public Works. This issues list,
together with suggestions provided by Metro staff for other issues, served as the
core of our focused analysis.

Based on the identified issues, we conducted detail analysis of staffing, work load
and work performance, operational processes, and departmental organization as
those relate to key performance. The analysis included detailed data collection,
sampling of work data as appropriate, follow-up interviews, and the devel opment
of analytical models.

MAXIMUS
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. We have drafted this report, which provides the results of our analysis, our
recommendations for operational improvements, cost estimates relating to those
improvements, and identification of key implementation issues.

4. OVERVIEW OF THE PUBLIC WORKS DEPARTMENT.

The Metro Department of Public Works is a traditionally structured and functioning
department. Its principa responsibilities include
. Construction and maintenance of streets and roads

. Construction and maintenance of rights-of-way infrastructure such as curbs
gutters, and sidewalks

. Traffic management traffic engineering and design, signs and signals
. Design, procurement, and management of capital projects
. Adminigtration of parking, including parking meters and contract administration

for Metro’s parking garages

. Solid waste collection and management.

The chart on the following page presents the functional organization of the Department of
Public Works. The Departmental Profile in Attachment A includes more detailed organization

charts by division and staffing.
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Department of
Public Works
Director

Public Contract

Information Manager
Officer

Council Liaison

Staff Services Engineering Streets and Traffic and Solid Waste
Assistant Roads Parking Assistant
Director - Assistant Assistant Director -
Engineering Director - Director - Waste
Streets & Parking (Part Management
Roads time)
Finance Traffic West Center Finance Finance &
Einance Engineering Admin
1 Manager W W 1 ]
Human Capital East Center Parking Opns Chipper
Resources Improvements Services
—] Human — — —] 1
Resources
Manager
Development Special Collection
Review Operations Services
Excavation, Traffic Control Recycling
Encroachment
IH & Permits - -
Intelligent Customer Waste
Transportation Service Disposal
L System L L
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For the current fiscal year, the operating budget of the Public Works Department is
$91,996,487, exclusive of capital projects. Of this amount, $32,195,767 is expended on solid
waste operations. Two other magor changes in departmental operating expenditures are
occurring during this fiscal year. First, equipment operations is being transferred to a
consolidated Metro Fleet Operations Department; the Public Works budget for this item is
$3,996,123. Second, the National Pollutant Discharge Elimination System (NPDES) staffing is
being transferred to the Water Department. The budget for the storm water operations is
$1,438,096; however, this study recommends not transferring the full amount since the staff
perform duties other than just storm water management. The Department projects revenues of
$8,318,358; as with operational expenditures, the majority of the revenue stream—3$6,688,774—
is derived from solid waste operations. Expenditures and revenues are summarized in the

following tables:
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DEPARTMENT OF PUBLIC WORKS
SUMMARY OF FY 02 OPERATING BUDGET
Expenditureltem FY 02 Budget Amount
Staff Services - Personnel 858,585
Staff Services - Other 370,307
Staff Services - Fringe 258,711
Engineering - Personnel 2,357,444
Engineering - Other 162,055
Engineering - Fringe 626,745
Operations/Maintenance - Personnel 5,909,769
Operations/Maintenance - Other 6,958,519
Operations/Maintenance - Fringe 1,522,066
Bridges - Personnel 329,700
Bridges - Other 10,500
Bridges - Fringe 84,399
Equipment - Personnel 1,773,196
Equipment - Other 1,732,015
Equipment - Fringe 490,912
Traffic & Parking - Personnel 443,790
Traffic & Parking - Other 50,418
Traffic & Parking - Fringe 126,821
Storm Water Quality - Personnel 334,546
Storm Water Quality - Other 1,019,586
Storm Water Quality - Fringe 83,964
Highway Safety Lighting - Other 45,000
Satellite Cities 223,112
GSD Chipper Service Transfer 935,978
USD PW Chipper Service Transfer 1,530,868
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DEPARTMENT OF PUBLIC WORKS
SUMMARY OF FY 02 OPERATING BUDGET
Expenditureltem FY 02 Budget Amount
GSD PW Solid Waste Transfer 9,262,121
GSD PW Recycling Transfer 4,136,159
GSD PW Disposal Fee 1,000,000
USD PW Refuse Collection Support 8,641,867
Subtotal of Solid Waste Transfers 25,506,993
Signal, Sign, Marking - Personnel 882,779
Signal, Sign, Marking - Other 1,078,323
Signal, Sign, Marking - Fringe 235,808
Street Cleaning - Transfer to Other 65,000
Street Cleaning - Personnel 1,004,241
Street Cleaning - Other 940,984
Street Cleaning - Fringe 264,181
Street Lighting - NES 4,050,251
Waste Management 32,195,767
Total 91,996,487
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DEPARTMENT OF PUBLIC WORKS
SUMMARY OF FY 02 OPERATING REVENUE
Revenue ltem Budgeted Amount
GSD General
Excavation Permits 200,000
Sidewak & ROW Permits 1,000
Obstruction Permits 1,750
Meter Occupancy Permits 30,000
Temp Street Close Permits 100,000
Plans & Specifications 3,000
Garbage & Junk 2,100
Storm Water Mgmt Appeals 2,000
Parking 1,200,000
House Mover Escort 2,300
Other Transfers 69,044
Subtotal 1,611,194
USD General
PW Refuse Collection Support 18,390
Subtotal 18,390
Waste M anagement Oper ations
Total Feefor Service 6,558,499
Miscellaneous Revenue 130,275
Subtotal 6,688,774
Total of Department Revenues 8,318,358

5. PRINCIPAL RECOMMENDATIONS.

This report provides many different recommendations relating to the operation of the
Public Works Department. Some have clearly defined cost implications, both for savings as well
as needed additional costs; but, many are suggestions for improved work processes that, while
not necessarily quantifiable, will have a significant overal impact on departmental efficiency
and effectiveness when taken as a whole. In the concluding chapter, we list all of the

recommendations, together with project fiscal impacts.
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There are several recommendations, however, which are encompassing in scope, either

by virtue of

impacting all departmental operations or having significant expenditure

requirements or cost savings. These are the recommendations on which Metro should focus its

primary attention. They include the following:

The Department needs to acquire and implement systems for both job
management and contract management. In both cases, these should be efforts that
are integrated with Metro’'s overall information technology strategies and
coordinated with other Metro departments that also use such systems.

The Department needs to completely redesign its approach to pavement
management. Various recommendations include evaluation of the methodology
by which it makes overlay decisions, relocating responsibility to Engineering, and
implementing a slurry seal program whose estimated cost savings would be as
much as $2.0 million to $4.7 million dollars annually when compared to current
plans to expand overlay.

Staffing and operations for signs and signal maintenance need to be greatly
expanded, with significant additions to staffing. As part of the effort, the
Department should develop a structured competition model in which it competes
against private service providers when there is insufficient local private
competition. This relates particularly to signal installation work.

Engineering functions need to be reorganized in order to place greater emphasis
on capital project design and management.

Responding to the expanded sidewalk program will require the Department to
develop a more systematic approach to the service, including designation of
specific staff leadership and application of a project planning model.

The Department should discontinue its chipper reservation system while
expanding its regular capacity through specialized equipment.

These, and the other, recommendations are discussed in detail in the body of this report,

beginning with a review of Streets and Roads Operations in the following chapter.

MAXIMUS

Pagel-12



[I. DIVISION OF STREETSAND ROADS

The Division of Streets and Roads provides a wide variety of services, including paving,
patching, milling, street sweeping, aley cleaning, ditch cleaning and maintenance, mowing,
concrete repair and maintenance, tree rimming and removal, vacant lot cleanup, traffic signal
maintenance, sign fabrication, maintenance and installation, warehouse oversight, as well as
other services and activities. This chapter of the report analyzes and provides recommendations
in the operation and organization of the Division:
1 THE TRAFFIC CONTROL UNIT OF THE DIVISION OF STREETS AND

ROADS IS INSUFFICIENTLY STAFFED TO ACCOMPLISH PREVENTIVE
MAINTENANCE AND REPAIR OF METRO’STRAFFIC SIGNALS.

The Traffic Control Unit of the Streets & Roads Division is responsible for repairing and
maintaining approximately 800 traffic signals in Metro while it uses a private contractor
primarily for new installations. Well planned and executed signal maintenance is important to
Metro for severa reasons. The first is that a properly operating system is essentia for proper
traffic flow, particularly in areas of high congestion. Improperly operating signals, or non
operational signals result in diminished traffic handling, often requires uniformed police officers
to direct traffic in areas of congestion and results in repair call-outs on overtime. Additionally,
signal failures create a potentia liability to Metro if they are causa in traffic accidents and
personal injuries.

Signa maintenance is accomplished through staff located in the Signal Maintenance and
Signal Construction units of the section. Specifically, these staff positions are listed in the table

below:
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Staff Assigned to Signal Maintenance and Repair
Signal Construction Unit Signal Maintenance Unit

Signal Technician Il (3) M&R Leader |l
Signal Technician Il (3) M&R Leader Il

M&R Worker 111
Signal Technician | (2) M&R Worker 11 (2)
Total =8 Total =5

As can be seen in the table above, there are a total of 13 field traffic technician positions
responsible for the maintenance and repair of Metro's signalized intersections.  With
approximately 800 signals, this equates to a signal to technician ratio of 61.5 to 1. Industry
standards indicate that this ratio should be within the range o one technician per 30 to 35
signals, indicating that the Units require approximately 22 to 26 technicians, or between 9 and 13
additional staff.

This apparent staffing deficit is validated in part through an analysis of Traffic Control
Section records for its re-lamping program. The Signal Maintenance Unit maintains manual
records of signals, their intersection locations, the numbers of 60W, 90W and 120W bulbs at
these locations, and the dates of re-lamping at these intersections. The project team reviewed
these records and found that none of the approximately 800 intersections received “proactive’
bulb replacement during the 12 months ended 12/31/01, although interviews indicate that the
section “targets’ an annua replacement of each bulb to ensure maximum reliability and
operability of the system. Any replacements performed were accomplished as bulbs failed.

In addition to the re-lamping program, the Traffic Control Section performs preventive
maintenance (PM) on control cabinets, which includes checks of timing information, genera
condition checks of the remote cabinets, cleaning of cabinet housing, checking of controllers,

conflict monitors, and other activities. The Traffic Construction Unit targets a preventive
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maintenance cycle of once per two years for each cabinet. Data obtained from the Unit indicate
that 242 preventive maintenance events occurred in 2001, indicating that, if this number is
indicative of previous years, each cabinet ison aPM cycle of once per 3.3 years.

The relatively low number of preventive maintenance occurrences is an indication of the
low staffing level of the Traffic Control Unit. In the experience of the project team, not only is
the current actual PM level of once per 3.3 years too infrequent based on industry standards of
performance, but the targeted service level of once per 2 years is less frequent than
recommended. This targeted service level should be at least once per year, with some cities
targeting a level of twice per year to ensure optimum system reliability. The risk to Metro in
terms of the increased liability for accidents caused by signal inoperability indicates that this
problem should be addressed immediately. Although data are not available to assess whether
accidents have been attributable to this lack of preventive maintenance in the past, this lengthy
cycle of preventive maintenance indicates that the potential exists to be problematic in the future.

An additional indicator that the two units are insufficiently staffed is in the lack of
record-keeping regarding the system reliability. Specifically, the Traffic Control Unit should be
able to report the percentage of time each signal is operable, and the reasons for system failures,
with a determination as to whether the failure was preventable or non-preventable. This is not
possible in Metro’s Traffic Control Unit as the Division’s work reporting system does not track

this data.

Recommendation 2-1. The project team recommends that the Traffic Control
Section significantly increase staff in order to initiate, and continue to provide on an on
going basis, a preventive maintenance program which will allow the Section to proactively
maintain Metro’s 800 signalized intersections, as well as to maintain records regarding
system reliability. An estimate of the cost to minimally staff the Signal M aintenance and
Construction Units is approximately $405,500 in operating costs. Of this amount, an
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estimated $76,500 would be increases in supplies and materials, and $329,000 would be in
personnel costs, as is shown in the table below. We anticipate that the new personnel will
require up to three bucket trucks, for a capital cost of $300,000 based on Metro’'s most
recent bids. It is expected that the potential benefits will include a reduction in repair
callouts, improved traffic flow, and reduction in liability exposure.

Given that only approximately 0.5 FTE's are performing proactive cabinet PM’s, a
significant percentage of the additional staffing may need to be allocated to this function. It is
assumed in the table that, of the recommended 9 new employees, 5 are Signa Technician I's,

and 4 are M& R Worker I1's.

Calculation of Costs Associated with Additional Traffic Technicians

Additional Extended
Position Number Salary at Salariesat Midpoint | Benefits (at 30%) Total Direct
Needed Midpoint Cost
Signal Tech. | 5 $31,470.40 $157,352.00 $47,205.60 $204,557.00
M&R Worker 1 4 $23,857.60 $95,430.40 $28,629.12 $124,059.52
Total 9 $55,328.00 $252,782.40 $75,834.72 $328,617.12

Therefore, as the table shows, the project team recommends that the Section add staff
with an annual estimated cost of approximately $329,000 plus $300,000 for additional bucket
trucks.

The estimate for an increase in supplies and materials is based on the current budget for
repair and maintenance supplies in the Signal, Signs, and Markings Unit, less expenditures for
signs divided by the number of current signal crew personnel. This equates to an average of
$8,500 per staff person. At the same ratio, the addition of nine personnd would increase
material costs by $76,500, for a total increase in costs of $405,500. This will aso require
additional equipment; we estimate the need for three bucket trucks at $100,000 each, based on

the City’ s most recent purchases.
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Recommendation 2-2. The capability to track signal operations and reasons for
system failure should be incorporated into Metro’'s proposed Intelligent Transportation
System data collection and reporting. There should be no additional cost associated with
this recommendation through incorporation into the grant-funded ITS. This information
should also link to a work order management system, discussed later in this chapter. The
benefit of thisinformation is that it will permit Department management to monitor signal
activity on a regular basis, track outages, and prepare work plans to address systematic
problems.

2. THE TRAFFIC CONTROL SECTION SHOULD BEGIN THE PROCESS OF
BIDDING ON__SIGNAL INSTALLATIONS TO ENSURE A MORE
COMPETITIVE ENVIRONMENT, AND TO ENSURE A MORE COSIT-
EFFECTIVE PROCUREMENT OF THESE SERVICES.

Interviews and analyses of contractual documents indicate that traffic signal installations
have been historically provided by a single private entity. This situation has resulted in non
competitive procurement of services, and has reportedly resulted in relatively lengthy installation
periods, especially within the recent past. Although the project team did not have access to data
indicating the exact amount expended for labor services in providing the installations (figures
available through the Department’'s Staff Services unit reflected total prices, inclusive of
materials and labor) the total amount expended in signal installations was over $1.7 million since
mid-1998.

The Traffic Control Section does not currently possess the personnel resources to install
traffic signals; further, there are indications that it is unlikely that there will be sufficient
numbers of competitors in this field to ensure the existence of a competitive environment in the
foreseeable future in Metro. Therefore, for reasons of flexibility as well as potential cost-
effectiveness, the project team recommends that, at the time of the next bid cycle for signa
installation services, the Traffic Control Section submit a “bid” to provide these services

internally, much in the same manner that any other private concern would submit its own. This
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competitive model, first developed in Phoenix, enables a City department to offer its servicesin
a competitive environment. There are several advantages to this approach:

. It creates a competitive environment where historically there has been only a
single service provider; it puts the provider on notice that its pricing needs to
competitive and its service needs to be responsive.

. The model enables Metro to evaluate whether it can provide the service more
efficiently and effectively than the private provider without having to make a
commitment to staffing and equipment acquisition prior to undertaking the
service.

Recommendation 2-3. Allow the Traffic Control Section to submit a “bid” for the
installation of traffic signals as a measure to create a more competitive environment for
thisservice. Typically, thisapproach to competition hasthe result of reducing costs for the
same level of service by approximately ten to fifteen percent. Based only on existing, open
purchase orders with the current service provider, we estimate that this approach would
yield savings of about $54,000 per year.

Normally, the MAXIMUS project team would develop a staffing and work model for a
recommended organization. However, to do so here would place the Department at a
competitive disadvantage, since potential competitors would then know the pricing it must beat.
Therefore, for the purposes of implementing this recommendation, the Department should not
assemble any “bid based” information until Metro is ready to seek new bids for the service

contract and should then prepare its proposal as if it were a private service provider.

The next issue analyzes the staffing levels of the Signs and Markings Unit.

3. SIMILARLY, THE SIGNS AND MARKINGS UNIT IS INSUFFICIENTLY
STAFFED TO PROVIDE PROACTIVE MAINTENANCE OF METRO'S
STREET SIGNS.

The Signs and Markings Unit of the Traffic Control Section maintains and repairs
approximately 86,000 street signs in Metro with one Signs and Markings Supervisor (who

expends approximately 50% of time in road striping oversight) and three M&R Worker 11I’s.
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This equates to an approximate ratio of 24,570 signs per field worker, assuming 3.5 equivalent

field workers.

As with signalization, the proper maintenance of street signs is important for proper

traffic flow and traffic safety. Missing or improperly reflectorized signs can result in drivers

getting lost and making improper traffic movements and can create potential liability situations

for Metro if those movements result in traffic accidents and/or persona injury.

The project team noted two concerns regarding the staffing and operations of the Signs

and Markings Unit. These can be summarized as follows:

Each crew member is responsible for maintaining a relatively large number
of signs. — As noted above, each of the crew members in the Signs and Markings
Unit is responsible for approximately 24,570 signs. In the project team’s
experience, this is an unusually large number, as the “norm” is generdly in the
8,000 to 12,000 range. This large number of signs for which each crew member is
responsible is forcing the Unit into a reactive mode of operation. As an
illustration, the Unit responded to a tota of 5,488 requests for new sign
installations, modifications and repairs in 2001. If each of these requests requires
travel time and actual on-site work equating to one hour, this would have required
5,488 person hours of the 3.5 employees. If each of the employees works an
average of 1,650 productive hours each year, this results in a capacity of 5,775
productive crew hours, leaving approximately 287 hours (or about 82 per year,
per employee) for proactive efforts relating to the checking of sign reflectivity,
administrative reporting, and other activities. Assuming that each crew member is
responsible for 12,000 signs, this would equate to the need for a minimum total of
7 crew members. Given that one of these crew members is 0.5 FTE, this would
require 4 additional employees. The project team raises the issue of the feasibility
of increasing the numbers of employees allocated to sign maintenance and repair.

There is no automated inventory of signs in Metro. — Although the Unit
maintains a manual history of sign repairs performed, this is not automated.
Therefore, it becomes a manual process of retrieving information related to
maintenance histories, locations, sign types at specific locations, and dates of
required maintenance.

As the preceding discussion indicates, the project team has noted significant concerns in

the Signs and Markings Unit operations. At issue is the high workload per employee which is
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resulting in the “reactive” mode of operations in the Unit. As noted above, each of the crew
members in the Signs and Markings Section is responsible for maintaining over 24,000 signs. In
itself, thisis not a particularly meaningful figure until compared to other jurisdictions with which
the project team has experience. This experience indicates that crew members should be
responsible for approximately 8,000 to 12,000 signs, or about one-third to one-half of the
number of Metro’s crews. As further evidence, Signs and Markings crews replaced 3,903 signs
in 2001, or about 4.5% of the total. This implies that each sign is replaced once per 22 years,
which iswell beyond the typical sign’s reflectivity life cycle, and is an indication that the Unit is
smply replacing signs as they are damaged or destroyed. The continued replacement of signs
over such a protracted period exposes the Division, Department and Metro to the possibility of
faded or damaged signs being illegible, leading to potential accidents or, a a minimum,
inconvenience to motorists. Signs which have been vandalized or, worse, removed, without the
prompt attention of Traffic Control staff could result in accidents which may have been
preventable had sufficient staff been deployed in a more proactive manner.

Recommendation 24. The project team recommends an increase d four M&R
Workers in this Unit to accomplish routine sign maintenance and repair, inventory
collection and maintenance, and proactive determinations of those signs in need of repair.
The following table provides a calculation of salary and benefitsrelated to “full staffing” of
the Signs and Markings Unit, assuming that each sign crew is staffed withaM&R Worker
Il or IIl. The estimated cost of this recommendation is approximately $204,059 in
operating costs for personnel and materials, of this amount, $124,059 would be for
additional personnel, and $80,000 for supplies and materials. In addition to the operating
costs, there would be an estimated capital cost of $125,000 for additional vehicles. The

commensurate benefit is improved traffic movement and safety and reduced public
liability.
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Preliminary Cost Calculation for * Full Staffing” of Signs& Markings Unit

Additional Extended
Position Number Salary at Salaries at Midpoint | Benefits (at 30%) Total Direct
Needed Midpoint Cost
M&R Worker 1 4 $23,857.60 $95,430.40 $28,629.12 $124,059.52

As shown in the table above, the estimate to fully staff the Signs and Markings Unit of
the Traffic Control Section of Streets and Roads is approximately $124,060.

Based on a review of accounts payable, the Department paid $111,863 for signs and
materials in the past fiscal year. Thisis an average of $15,980 per sign staff. The addition of
four more staff would increase the materials spending by $63,920. Anticipating greater work
productivity, we recommend estimating a total of $80,000 for additional materials.

Depending upon the availability of vehiclesin arestructured Fleet Maintenance Division,
the Signs and Markings Unit may additionally require the purchase of new vehicles to
accommodate the transportation needs of the new employees. These expenses could be as much
as $125,000 for four vehicles, which should be equipped to carry signs, posts, and equipment
related to the installation and repair of the signs.

Recommendation 2-5. The project team recommends that the Department develop
an automated inventory of signs maintenance. At a minimum, this could be an internally
developed Access database; however, more ideally, this should be part of a master work
order and control system, discussed later in this chapter. As a local data base, this
recommendation has no cost implications. The overall costs of a work order system are
discussed later in this chapter. The benefits of this recommendation are improved
management of work and inventory, resulting in a more efficient use of personnel and a
mor e effective sign maintenance program.

The next issue discusses the internal organizational structure of the Traffic Control

Section.
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4, THE TRAFFIC CONTROL UNIT SHOULD CONSOLIDATE THE
CURRENTLY-SEPARATE SECTIONS OF SIGNAL CONSTRUCTION AND
SIGNAL MAINTENANCE.

Currently, the positions of Signa Maintenance Supervisor and Signal Construction
Supervisor oversee separate sections which perform activities related to the maintenance and
repair of traffic signals. Athough these two sections require employees possessing separate
skills, the management of these units requires a coordination of effort to ensure that preventive
maintenance is performed in accordance with a pre-established plan. Further, many calls for
service currently handled by Signal Technicians in the repair and maintenance of controllers,
wires, etc., could be combined with functions now performed by the Signal Maintenance Unit,
such as bulb replacement, control box change-outs, and potentially other activities.

The issue here is not one of the elimination of functions, but rather of consolidation of
manageria efforts. In the experience of the project team, it is common to combine the
management of these two disciplines under a single management structure while recognizing the
need for a separation of duties performed by field staff.

Recommendation 2-6. The project team recommends combining the two currently
separ ate disciplines of signal construction and signal maintenance. The consolidation of
these two functions will allow the reduction of one of the Supervisor positions with an
estimated cost saving of approximately $57,800 annually in salary and benefits. The
proposed, revised organizational structureis presented in the chart on the following page.

Note that the new organization chart contains the recommended positions discussed in the
two previous sub-sections, above.
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RECOMMENDED ORGANIZATION
STREETS AND ROADSDIVISION
TRAFFIC CONTROL UNIT
Streets and Roads
Division
Assistant Director of Public
Works
[ [ [ |
West Center East Center Traffic Center Special Operations
M & R District Superintendent | |M & R District Superintendent Manager Public Works Superintendent
\ |
Signal Operations Signs & Marking
Supervisor Supervisor
Signal Technician llI M & R Leader |
®)
Signal Technician I Skill Craft Worker
®)
|| Signal Technician | | [ [M&R Worker I
Q) ©)
| | M&R Leader Il | [ M&R Worker Il
4
| |_M&R Leader|
| | [ M&R Worker Il
| |_M&R Worker |l
(6)
|| Laborer
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The next issue provides an analysis of costs associated with the in-house milling function
provided by Special Operations.

S. THE IN-HOUSE MILLING OPERATION APPEARSTO BE COST-EFFECTIVE,
BUT DATA PROBLEMS PRECLUDE ABSOLUTE DETERMINATION.

The project team analyzed the cost-effectiveness of the in-house milling operation, and
has questions regarding its cost-effectiveness in comparison to private sector costs. The cost of
milling was analyzed by sampling three months of data (July through September, 2001) during
which varying amounts of milling were performed. The direct labor costs and associated
benefits shown in the table below are reflective of the three months in the sample. However, as
equipment-related costs tend to vary significantly from month to month, a two-year sample was
obtained for repair and maintenance parts and labor charges. These costs were divided by 24 (to
reflect an average month of costs), and added to the labor-related charges, then divided by the
square yards of milling accomplished in the sample month. The results are shown in the

following table:
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Calculation of InrHouse Milling Cost
Based on Sample of July, August and September, 2001 Work Activity

Element July, 2001 August, 2001 September, 2001
Labor hours expended in milling 1,466 3,325 301
Labor Costs (asreflected in time
sheets) $18,852.68 $41,316.29 $3,870.84
Benefits Cost (at 30% of
salaries) $5,655.80 $12,394.88 $1,161.25
Maintenance and Repair Costs $3,892.15 $3,892.15 $3,892.15
Parts Costs $6,347.47 $6,347.47 $6,347.47
Contracted Repair Costs $367.80 $367.80 $367.80
Depreciation Costs $8,789.34 $8,789.34 $8,789.34
Total Costs $49,561.04 $78,763.73 $30,084.65
Square Y ards Milled 87,780.1 102,220.0 38,758.8
Cost per Square Yard $0.56 $0.77 $0.78
Typical milling costsfrom private contractors (for 2° mill
depth, inclusive of debris hauling charge of approx.
$0.25/sg. yd. — Range is dependent on length of segment,
numbers of valve boxesin stretch, etc.). $0.75 to $1.00 per square yard

As the table shows, the calculations of milling costs for in-house crews vary from July,
when a relatively high number of square yards were milled, to September, when a relatively few
were milled. To some degree, this difference may be explained by alocating fixed monthly
maintenance and depreciation costs to the workloads. In other words, the same amount of
depreciation, maintenance and parts charges were alocated to September’s activity as were
allocated to July’s. However, there is aso a large variation in productivity of crews, given that
there were approximately 60 square yards milled per person hour in July, but only 31 in August.
The relatively low figure in August may be explained by the fact that the paving crew assisted
heavily in milling operations that month in cleaning up debris and production materials left by
the milling crew. Thisis aroutine occurrence during months in which the paving machine is out

of operation, or that there is little paving to be completed.
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The variations in productivity, combined with the fixed alocations of maintenance and
depreciation charges, make comparisons to the private sector difficult in the case of the milling
operation. As can be seen from the table, private contractors costs vary (as do those of Metro
crews) with the characteristics of the road segment being milled. However, the three months of
data collected by the project team indicate that, for longer stretches of road milling, Metro crews
appear to be somewhat less costly than private contractor operations.

It should be noted that the actual reported work data for September was incorrect in that it
reported sgquare yardage rather than square footage. The analytical figure in this report of 38,758
sguare yards milled in September was assumed, based on conversion from reported yards. This
value is within a reasonable range for the 301 hours expended in the effort. Although this
adjusted figure is assumed to be correct, it should be noted that the error has been allowed to
stand since September, 2001.

It should also be noted that, as was the case for the paving crew in August, the milling
crew is not utilized strictly in the milling of road segments, but rather is deployed in various
activities when not performing milling work. Although there were severa functions performed
by individuals within the “milling crew” when not milling, these functions tended to be related to
the concrete sidewalk pulling and construction. Given that the average crew size for the milling
crew is approximately 11 members, the typica milling crew member expended approximately
118 hours per month in milling in the months of July, August and September, 2001. Viewed
another way, approximately 8.1 full time equivalent (FTE) personnel were engaged in milling in

these three months.
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To some degree, the wide variations in productivity and utilization of crews may be a
function of the lack of planning of effort. As the milling crew’s efforts correspond somewhat
directly to the paving function, this is less likely to be the case than in some other functions of
the Division, as the paving effort is one of the few which appear to be planned to some degree.
The milling function, like the paving effort, is subject to weather conditions, and, as is frequently
the case in the Streets and Roads Division, is aso afunction of the reliability of the milling
machine.

Recommendation 2-7. Given the variance in the cost figures for milling, the project
team does not, at thistime, make a recommendation regarding the retention or outsourcing
of thefunction. Rather, it isrecommended that the Division begin capturing and analyzing
data over the next 12 months to establish a basis for comparison to private providers, and
to determine if there are certain characteristics of the in-house operation which make it
either more cost-effective than private providers, or if there are characteristics of certain
jobs which make obtaining bids from private contractors difficult or impossible. If data
analysis indicates that this function is not cost-effective, the Divison would be
recommended to re-deploy approximately 8.1 FTE's in other areas. Given that the
employees currently in the milling crew perform other functions throughout the year, this
would allow the Divison to enhance services in other areas, such as in concrete
replacement and inspection. |f the cost analysis holds after the collection of valid data, it
would appear that the milling operation is effective, when compar ed to private contractors.

It should be further noted here that the project team recommends that the
Department greatly expand its slurry seal program as a preventive maintenance measure.
This is discussed in greater detail in Chapter 4 of this report. This recommendation will
result in a proportional reduction in the requirement to overlay streets, as is currently
done. Given that the full implementation of the slurry seal program will take between 12
and 24 months, the project team recommends the retention of the milling function for that
duration of time. At that time, it isrecommended that the Streets and Roads Division re-
evaluate the cost-effectiveness and productivity of the milling crew. If the volume of work
and cost-effectiveness do not warrant the retention of the milling crew after the full
implementation of the slurry seal program, the project team recommends its elimination,
with the transfer of the approximately 8.1 FTE’sto other functionsin the Department.

The next issue discusses the cost-effectiveness of the in-house paving operation.
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6. THE IN-HOUSE PAVING OPERATION IS SIMILAR TO THE MILLING
OPERATION IN _THAT THERE IS WIDE VARIABILITY IN ITS COSIT-
EFFECTIVENESS BETWEEN PERIODS.

Interviews indicate that the paving crew in the Special Operations Unit of the Streets and
Roads Division attempts to provide paving of streets which are of little interest to private
contractors due to the presence of short paving segments or obstructions in the roadways which
do not alow for continuous, uninterrupted work activities which promote maximum
productivity. This assertion is only partidly validated by analyzing the tons of asphalt poured
per day in the months of May and July, 2001.

Specificaly, in the project team’s experience, highly productive paving crews pour an
average of between 500 and 700 tons of asphalt per day when examining an extended time
period of activity. This range takes into account an equal number of road segments containing
impediments as those which allow for uninterrupted activity. In analyzing the productivity of
Metro's paving crew, the overall two- month average for May and July, 2001 was approximately
431 tons per day for the 15 days on which paving was performed. Again, however, there was a
very large variance in productivity, and resulting cost-effectiveness. The table below calculates
only the labor and equipment cost per ton of asphalt laid (it does not include materials cost):

Calculation of Paving Productivity

May and July, 2001
(Does not include cost of asphalt)

Element May, 2001 July, 2001 Total

Salaries and benefits $7,249 $17,028 $24,277
Equipment depreciation $15,494 $15,494 $30,988
Subtotal $22,743 $32,522 $55,265
Tons of asphalt laid 4,332.49 2,138.18 6,470.67
Salaries and Equipment

Cost per ton $5.25 $15.21 $8.54
Contractor Cost $10.00 to $11.00 per ton
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The figures in the table reflect a significant variance in the variable costs associated with
pouring each ton of asphalt, suggesting that the characteristics of the street segments paved were
vastly different between the two months. In support of this observation, although the overall
number of tons poured per day was 431, as noted above, the figure for May was 866 tons per

day, and was 214 tons per day in July.

In contrast to the analysis of the milling operation, above, the analysis of cost and
productivity in the paving function points © more definitive conclusions. These include the

following:

. Although the cost and productivity per ton of asphalt poured in May are within
the normal ranges for paving operations, the figures suggest that, contrary to the
Division’s assertions, in-house paving crews are at least at times utilized to pave
street segments with characteristics similar to those which were reported to be
reserved for the private sector.

. Although the cost and productivity figures for July are reflective of characteristics
of roadways which the Division has indicated are reserved for in-house crews
(i.e., short, interrupted segments), there was an almost negligible number of tons
poured, calling into question the value of retaining the in-house crew.

To summarize, the in-house paving crew provides services at cost and productivity levels
similar to, but no greater than, those available in the private sector when performing work on
similar street segments.  On the other hand, the in-house crew displays very low productivity
levels on street segments which do not allow great economies of scale.

Recommendation 2-8. On a strict cost-effectiveness basis, the project team does not
recommend the elimination of the paving function at this time. However, as was noted
above in the analysis of the milling function, the project team recommends that the
Department greatly expand its slurry seal program as a preventive maintenance measure.
This is discussed in greater detail in Chapter 4 of this report. This recommendation will
result in a proportional reduction in the requirement to overlay streets, as is currently
done. Given that the full implementation of the slurry seal program will take between 12
and 24 months, the project team recommends the retention of the paving function for that
duration of time. At that time, it is recommended that the Streets and Roads Division re-
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evaluate the cost-effectiveness and productivity of the paving crew. If the volume of work
and cost-effectiveness do not warrant the retention of the paving crew after the full
implementation of the durry seal program, the project team recommends its elimination,
with the transfer of the employeesin the paving crew to other functionsin the Department.

As discussed in the section on a slurry seal program in the Engineering Chapter, it is
expected that the Department will hire a professional consulting firm to assist in the devel opment
of the program. The evauation of any retention of paving functions within the Department

would be an appropriate consideration in the development of the subsequent final program.

1. WORKLOADS ARE UNEVENLY DISTRIBUTED BETWEEN THE EAST AND
WEST SATELLITE CENTERS.

In addition to the central location at South 5" Street, from which the Special Operations
Section operates, the Streets and Roads Division of Public Works has two satéllite centers from
which field crews are dispatched to work sites. These are the East and West Centers, located at
941 Dr. Richard Adams Drive, and 3800 Charlotte Pike, respectively.

The work activities, & well as the staffing levels, a the two satellite locations are
generally the same, with the exception that cemetery burias are performed at the East Center.
The crew descriptions and staffing levels are presented in the table below:

Staffing and Functions at the Satellite Centers

Crew East Center Staff West Center Staff
Shoulder Maintenance & Construction 9 8
Tree Removal 9 9
Construction 6 8
Patching 6 6
Masonry 4 4
Storm Sewer 6 8
Mowing 6 3
Median 3 4
Street Cleaning 3 3
Vacant Lot Cleaning 8 8
Total Staff 60 61
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Interviews indicate that, at the time the responsibility areas were allocated between East

and West Centers, an attempt was made to evenly distribute the workloads based on similar

numbers of street mileages. The project team obtained the lengths of street segments within each

of the Councilmanic Districts, and utilized this allocation for validation purposes. This appeared

to be a reasonable proxy for responsibility area allocation, as workloads are reported daily based

on this designation. Although three Council Districts (12, 19 and 20) appear to be split between

the East and West Centers, there is generally a clear definition of which Council District is

alocated to each of the two Satdllite Centers, as the table below shows.

Allocation of Council Districtsand Linear Feet of Roadways
between East and West Centers

East Center West Center
Council District Linear Feet of Road Council District Linear Feet of Road
1 790,868 12 (50%) 176,712
2 300,949 13 258,287
3 339,515 16 294,414
4 281,405 17 213,851
5 226,268 18 145,521
6 218,927 19 (50%) 153,604
7 260,652 20 (50%) 143,431
8 256,491 21 286,788
9 308,795 22 225,107
10 380,486 23 417,998
11 340,665 24 330,587
12 (50%) 176,713 25 285,425
14 243,162 26 223,927
15 499,034 27 247,943
19 (50%) 153,604 28 264,192
20 (50%) 143,431 29 391,614
30 190,874
31 363,770
32 298,226
33 239,585
34 223,279
35 361,799
Total 4,920,965 Total 5,736,934

As can be seen from the table, if Council Districts 12, 19 and 20 are split evenly between

the two Centers, the East Center has responsibility for 14.5 Council Districts and the West
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Center has responsibility for 20.5. Further, the West Center has responsibility for approximately
53.8% of al paved roadway maintenance, versus approximately 46.8% in the East Center.

The project team noted during the preliminary data analysis that many of the metrics
reported in the monthly reports indicated that the West Center accomplished a greater level of
output than did the East Center. In following up on this preliminary indicator, the project team
requested and received from the Metro Information Technology Department a summary of the
Automated Inquiry Management (“AlIM’s’) system work orders by Council District for 2001 to
determine the degree to which these work requests validated the disparity in workloads. The
results showed that, in many cases, the variances in work requests between Centers are
significant, as the table below shows.

AlIM’sWork Ordersby Center
For Selected Category Codes

East Center Work West Center Work Total Work Orders
Category Orders Orders
Ditch Maintenance (#101) 681 852 1,533
Patching (#103) 207 281 488
Tree Removal (#106) 484 837 1,321
Emergency Calls (#134) 446 509 955
Debris Clean-up (#137) 798 909 1,707
Dumpsite Clean-up (#138) 774 235 1,009
Total All AIM’sWork Orders 7,831 9,412 17,243

Note: The Ditch Maintenance function has been transferred to the Water Department.

Note: During the period for which these data were collected, Metro was experiencing severe storm
conditions on the west side of the City; response to these storm conditions explains, in part, the higher
volume of West Center work related to tree removal, emergency calls, and debris removal.

Note that, since not all AIM’swork categories are reflected in the table, the totals for the
Six categories that are shown in the table do not sum to the overall total of 17,243 work requests
received during the year. These six categories do, however, represent approximately 60% of all
work requests for which the two Centers could have been expected to respond. (After HazMat,

milling, paving, and sign repair work requests, for example, have been omitted from the totals.
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These are functions under the responsibility of other sections in the Division). Therefore, these

Six categories are representative of the allocation of work between the two centers.

Highlights from an analysis of the table indicate the following:

The West Center received approximately 55% of all ditch maintenance requests,
or 25% more than the East Center.

The West Center received 58% of all Patching requests, or 36% more than the
East Center.

The West Center received 63% of all tree removal requests, or 73% more than the
East Center.

The West Center received 53% of all Emergency Calls, or 14% more than the
East Center.

The West Center received 53% of all calls for Debris CleanUp, or 14% more
than the East Center.

The East Center, however, received 77% of al calls for Dumpsite Clean-Up, or
229% more than the West Center.

Overdl, the cdls for work activities in the West Center accounted for
approximately 54.6% of the total, although, as noted above, the two Centers did
not have responsibility for the responses to a significant percentage of the total.

Aside from the wide variance in the numbers of dumpsite cleanup calls, the West Center

appears to be responding to a significantly greater number of AIM’s work requests than is the

East Center. Given that the staffing levels at the two Centers are similar, it would follow that the

East Center, with a lower number of AIM’s work requests which, by nature require a reactive

approach to maintenance, should be generating greater volumes of proactive work output. In

analyzing the degree to which this is actually occurring, the project team reviewed the monthly

reports, which report output levels for certain work types, and noted those categories which

could be classified as proactive. Although this is not a clear definition, and certainly not one
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used by the Department, the project team evaluated each of the reported metrics and determined
that the “proactive” work elements (i.e., those which are generally not performed in response to a
complaint, but rather performed as a part of a routine service) include the following, along with
the annual totals of work output by Center.

“Proactive” Work Output Metrics by Center

Reported Metric East Center Volume West Center Volume
No. of Inlets Cleaned 2,790 2,718
Headwalls Built 102 118
Shoulders Constructed 631,836 ft. 487,164 ft.
Rights of Way Trimmed 303.4 miles 374.4 miles
Rights of Way Mowed 2,854.7 miles 4,343.8 miles

The figures in the table do not indicate that the East Center is accomplishing a volume of
“proactive” work sufficient to compensate for the significantly lower “reactive’ call volume
received through AIM’s work requests. On the contrary, taking the mowing activities as an
indicator, the West Center is mowing its area of responsibility approximately 4 times per year.
In contrast, the Eagt Center mows its area of responsibility approximately 3 times per year.

Finaly, to verify whether there is, in fact, an inequitable workload distribution, or
whether the East Center is simply transferring personnel into West Center areas of responsibility
on a daily basis to compensate for the apparent disparity in area assignments, the project team
analyzed the locations of work performed by personnel during the month of June, 2001. To
accomplish this, the project team identified those crew members who were assigned to the East
and West Centers, and summarized their numbers of hours expended during the month of June,
2001 within each Council District. Then, the hours were summarized according to whether
specific Districts were within or outside the crew members assigned Center area of

responsibility. The results of this analysis are presented in the table below:

MAXIMUS Pagell-22




METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

Summary of East and West Center Staff Hours by Area of Responsibility

June, 2001

Hours of Work Performed
in Council Districtswithin
Assigned Center’s Area of

Hours of Work Performed
in Council Districts Outside
Assigned Center’s Area of

Personnel Responsibility Responsibility
Assigned to: Total Hours
East Center 2,340 72 2,412
West Center 2,138 32 2,170
Total 4,478 104 4,582

Therefore, the table shows that, even when considering the number of hours expended by
East Center personnel which were outside of the Center's area of responsibility, the large
majority (over 97%) of hours expended by East Center personnel during the month of June were
expended within Council Districts which are assigned to the East Center. Similarly, over 98% of
hours expended by West Center personnel were for activities performed in Council Districts
which were within the West Center’s area of responsibility. The table also indicates that the
East Center transferred out 40 more hours into West Center areas of responsibility than was the
case for West Center personnel into the East Center’s area of responsibility. If the month of
June, 2001 can be assumed to be indicative of the other 11 months of the year, then there may
have been about 480 more hours transferred into the West Center area of responsibility than was
transferred into the East Center areas. This equates to approximately 30% of one FTE, which is
far less than adequate to account for the imbalance in workloads assigned between the two
Centers.

An additional indicator of work load distribution is the use of overtime. The Internal
Audit staff of the Finance Department reviewed overtime records for personnel for the calendar

year 2001. That review showed that total overtime paid to East Center personnel was $63,710,
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and overtime paid to West Center personnel was $74,134. This difference in overtime is
commensurate with the imbalance in workloads assigned between the Centers.

The analysis above indicates that, by any measure or standard applied, there is an
imbalance in work assignment between the East and West Centers. Viewed differently, it may
be argued that there is an imbalance in the staffing resources assigned to the two satellite centers.
This phenomenon would be a relatively ssmple one to correct if this were the extent of the
problem; however, as we will discuss throughout this chapter, there are aso related problems in
terms of work order management and structural supervisory issues. In fact, by transferring
responsibility for District 13, and that portion of District 12 which is currently split, to the East
Center area of responsibility, the overal distribution of workload would be gproximately the
same, as the table below shows:

Effect on Workload Distribution by Transferring
Council District 13 and All of District 12 to East Center

East Center West Center
) AIM Work . AIM Work
Scenario Road Miles Orders Road Miles Orders
Current 932 7,831 1,087 9,412
Proposed 1,014 8,516 1,004 8,727

Recommendation 2-9. Asthe table shows, through a smple reallocation of areas of
responsibility, the Division can attain rough parity in the workload distribution between
East and West Centers. Thisreallocation is a geographically logical one, as Districts 12 and
13 are located in the far eastern area of Davidson County. The project team does, in fact,
recommend that the Division make this change, as there should be a reduction in overtime
associated with the West Center labor, a reduction in travel time for these personnel, and
an increase in productivity of the East Center staff. We estimate that the cost savings for
the change would be, at a minimum, $10,500 in reduced overtime in the West center staff.
There is, however, a clear difference in productivity between the two Centers as well,
suggesting fundamental differencesin the manner in which the two Centers are managed.
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The management of the activities performed within the two Centers, and those of the

Division generdly, are anayzed in the following sub-sections.

8. DATA ANALYSIS INDICATES PRODUCTIVITY CONCERNS IN THE
DIVISION'SDITCH MAINTENANCE FUNCTION.

As ditch maintenance is among the most frequently performed tasks by crews at the two
satellite centers, the project team analyzed the methods of accomplishing this task in terms of
crew sizes, route planning and degree of proactive scheduling of effort. The findings in these
regards are illustrative of the genera “reactive” nature of work performance at the Centers. The
following discussion and analysis are provided as substantiation of these initial observations.

AIM’s work orders indicate that there were a total of 1,562 requests for ditch
maintenance in 2001. This ranks it as the fourth most-requested category of maintenance, and
represented over 9% of all work requests for that year. Further, it represented the second greatest
expenditure of effort at each of the two satellite centers in June, 2001. (Interestingly, however,
the top-ranking work volumes varied significantly between the East and West Centers in June,
2001 — one of the project team’'s two sample months - with Mowing representing the greatest
level of effort in the East, and Tree Remova the highest-volume activity in the West).

In analyzing the method of work accomplishment for ditch maintenance, the project
team analyzed the month of June, 2001 at the East Center, and listed the numbers of days ditch
maintenance was performed, the crew sizes, the numbers of hours expended by crew size, the
numbers of sites at which work was performed, and finally, the number of Council Districts
within which the daily work was performed. This latter piece of data was not utilized to
determine the volume of work performed within a particular Council District, but rather to

provide an indirect indication as to the degree to which ditch maintenance work is effectively
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routed. For example, a specific crew may perform work at three work sites during a particular
day. However, it is an indirect indication of good route scheduling if all three sites are within
the same Council District. Conversely, it is indirectly indicative of either poor scheduling or a
reactive mode of work accomplishment if the work was performed in three separate Council
Didtricts. The following table summarizes the results of the analysis of the month of June, 2001

at the East Center.
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Summary of Ditch Maintenance Work Accomplished at East Center

June, 2001
Avg. Hours per Number of
Total Hours Crew Member | Number of Sites Council
Crew Size No. of Days Expended (per day) Districts
3 days, 1site 1 District
2 4 33 4.1 1 day, 4 sites 3 Districts
7 days, 1 site 1 District
1 day, 2 sites 1 District
1 day, 3 sites 2 Districts
2 days, 4 sites 3 Districts
3 12 69 1.9 1 day, 4 sites 4 Districts
1 day, 1site 1 District
4 2 60 7.5 1 day, 2 sites 2 Didtricts
3days, 1site 1 District
1day, 2 sites 1 District
1 day, 2 sites 2 Districts
1 day, 3 sites 1 District
4 days, 3 sites 3 Districts
2 days, 4 sites 3 Districts
5 13 482.5 7.4 1day, 5 sites 3 Districts
6 2 78 6.5 2 days, 1 site 1 District
1day, 1site 1 District
7 3 147 7.0 2 days, 2 sites 2 Districts
8 2 104 6.5 2 days, 2 sites 2 Disdtricts
9 1 27 3.0 1 day, 2 sites 2 Disdtricts

Highlights from the table above include the following points:

The East Center performed ditch maintenance on 17 days in June, 2001. (Note
that the total number of days in the table sum to more than 17, as multiple crew
sizes were used on severa of the same days in the month).

There were 9 crew-days on which ditch maintenance was performed at 2 sites.
On 7 of these crew-days, the work was performed in two separate Council
Digtricts.

There were 6 crew-days on which work was performed at 3 sites. On 4 of these
crew-days, the work was accomplished in multiple Districts.

There were 6 crew-days on which work was performed at 4 different work sites.
On each of these 6 crew-days, the work was accomplished in multiple Districts,
the minimum being 3 separate Districts.

There was a single crew-day on which work was accomplished at 5 separate work
sites. On this day, the work was performed within 3 separate Council Districts.
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. There were 17 crew-days on which work was performed at asingle site. On these
occasions, it is possible to work in only one District.

. In summary, of the 22 crew-days on which work was performed at multiple sites,

there were 18 crew-days on which the work was performed within multiple
Council Digtricts.

The above points make it clear that work is being performed in a “scatter-shot” approach,
which is symptomatic of ssimply “putting out fires’ as they occur. (It should be noted that since
the project team did not have access to the exact locations of the ditches which were cleaned in
each of the Council Digtricts, the possibility exists that work was accomplished within confined
geographical boundaries, even as the work effort spanned up to three Council Districts by a
single crew. The project team believes this is extremely unlikely given the degree to which crew
activities covered multiple Districts. In other words, the likelihood is believed to be very low
that on 18 of the 22 crew-days on which work spanned multiple Districts, the work happened to
be at the very narrow intersections on the boundaries of these Districts. Further, on 11 of the 18
days in which work was performed in multiple Digtricts, there was at least one District which
was not contiguous with the others within which work was accomplished. In one case, work was
performed by a single crew in Districts 1 and 12, which are on opposite sides of the County).

However, beyond the simple reactive nature of the response, there is an equally clear
failure to analyze and define the optimum crew size for the accomplishment of this task. As
evidence of this observation, note that the table indicates that for the month of June alone, the
East Center utilized eight different crew sizes to accomplish its ditch maintenance workload. It
is not possible for the project team to determine the optimum crew size for this type of work in
Metro, as the numbers of linear feet of ditch cleaned each month are not reported for specific

crew sizes.
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Recently, another jurisdiction conducted an analysis of the impact of crew size on ditch
cleaning productivity. Although that jurisdiction’s crew sizes did not vary as greatly as those in
Metro, the analysis pointed out some useful results that are directly relevant to Nashville. These
can be summarized in the table below.

Summary of Recent Ditch Cleaning Effectiveness by Size of Crew

Feet Cleaned per
Hours Expended Hours Expended Person-Hour
Crew Size Feet Cleaned by Total Crew per Worker Expended

3 4,265 124.5 41.5 102.78
4 12,121 497.0 124.3 97.55
5 24,615 878.5 175.7 140.10
6 19,416 744.5 124.1 156.45
7 16,320 663.5 94.8 172.15
8 830 66.0 8.25 100.61

Note that the bolded line, corresponding to the crew size of 7, reflects the maximum
number of linear feet of ditch cleaned, by crew worker, for each of six different crew sizes.
Industry practice indicates that ditch cleaning, like many other functions performed in public
works operations, displays varying levels of productivity per worker based on the crew sizes
utilized. In the case shown above, there is strong evidence to suggest that, for this particular
community, seven crew members is optimal for its ditch cleaning function. This will vary
according to the length, width, accessibility and relative cleanliness in Metro; however, the
methodology used in determining this optimum crew size should be used for this, and other
functions.

The project team attempted to determine the optimum crew size for the Streets and Roads
Division's ditch cleaning crews, however the data on feet cleaned were so clearly incorrect that
this exercise did not prove valuable. The primary point of this discussion is not to focus strictly

upon the ditch maintenance effort, but rather on the importance of establishing work standards,
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and to measure results and hold crews accountable for their accomplishment. The project team
again stresses the importance of measuring work performed and developing work standards and
expected levels of productivity in this, and other, functions and activities performed within the
Division. For ditch maintenance, the project team suggests that the Division establish a targeted
service level of 140 linear feet of ditch cleaned per persorhour.

Recommendation 2-10. The Division should begin the process of determining
optimum crew sizes for each of the functions performed at the Centers, as well as at the
satellite locations, based on a standard of 140 linear feet of ditch cleaned per person hour
(commensurate with a crew size of five). The implementation of thisrecommendation will
require the Division to allocate time and effort to more than a surface level of analysis.
Specifically, although an automated work management system will generate cost data and
productivity of labor for certain tasks, it will require a higher level of analysisto perform
compar ative analyses for various crew sizes to determine the optimum sizes for each tasks.
It should be noted that the ditch maintenance functions has recently been dated to transfer
out of Public Works. The project team provides a methodology for the analysis suggested
in the report for ditch maintenance crews, which would continue to be valid regardless of
which department isresponsible for the function. This methodology should be extended to
other functions in the Divison as well. There is no cost associated with this
recommendation; we would expect that the benefit of this recommendation would be a
greatly enhanced level of productivity both in ditch cleaning and other crew based work
such as street maintenance and repair, signs and signals, tree crews, and the like, resulting
in greater cost efficiency.

0. THE STREETS AND ROADS DIVISION SHOULD ESTABLISH AN ANNUAL
WORK PLAN TO GUIDE THE ACCOMPLISHMENT OF WORK, AND TO
ENSURE ACCOUNTABILITY FOR ITS USE OF RESOURCES.

It is common in Public Works operations to assume that the unpredictability of work and
work locations makes annual planning infeasible or, at best, a widely varying target. While the
basic “unpredictability” assumption is true, it does not negate the value of ganning efforts
related to historically probable events. The project team has noted the fact that activities are

being accomplished in the field, and are being accomplished, in most verifiable cases, cost-
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effectively. However, there are at least two issues regarding the accomplished work that the

project team raises. These include the following:

With the exception of contracted work, as well as milling and paving by in-house
crews, the activities performed by Specia Operations, East and West Centers,
appear to be performed almost solely in reaction to requests for services.

Managers have not actively sought information which would enable them to
anticipate workloads, location and timing of services, and staffing needs for the
various crews under their supervision.

Although both of the above issues present separate problems, they are related insofar as

the lack of historical workload measurement data prevents the establishment of meaningful

targeted service levels for the Division. In onsite interviews and data collection efforts, the

project team was able to collect certain information from monthly reports which provides limited

data regarding such activities as tons of asphalt patch mix used, feet of ditch cleaned, cubic yards

of base repaired, square yards of street surface milled, as well as other measures. A reproduced

monthly report for the Special Operations Section for January, 2001, is provided in the exhibit on

the following page.

Although the information contained in the monthly report is useful to some degree, it

fails as a meaningful management tool on several measures. These include the following:

The monthly report does not provide information regarding the resources
utilized to accomplish the work. — Note that in the sample reprodiction of the
monthly form for January, included as an attachment to this report, 1390 square
feet of concrete was replaced. In isolation from any other historical data, this
piece of information does not reveal sufficient facts about the concrete
replacement effort in Metro. For example, it does not reflect the numbers of
person-hours expended in replacing the concrete. Nor does it tell managers the
locations of concrete replaced, the types of employees used, the crew sizes, the
equipment used, or whether it was initiated as part of a targeted effort to ensure all
concrete is replaced on a specified time frequency, or whether it was replaced in
response to complaints.
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|nformation _appears to be captured inconsistently between Centers. — The
full extent of this problem is unclear, however the project team noted, in
summarizing annual totals of work accomplished, that at least one reported metric
is captured differently between the East and West Centers. This metric is the
asphalt patching “Square Yards Repaired”. It is apparent that one of the two
satellite centers reports this data incorrectly, or they both report it accurately using
different units of measurement. For example, the West Center repaired a total of
2,270 square yards in 2001, using 2,437 tons of asphalt patch. The East Center
reported that it repaired 32,190 square yards, using 1,579 tons. The likelihood is
that the East Center is reporting area in square feet (although the form indicates
otherwise), however, the error has been allowed to persist.

The monthly reports do not relate the metrics to expected levels of
productivity. — This issue relates primarily to the lack of establishment of
targeted service levels for each of the magjor functions performed. However, the
lack of service level definition (for example, how often should rights of way be
mowed?;, how many curb miles should be swept by in-house crews in the Central
Business District per day?, etc.) is a symptom of the lack of collection of data
regarding daily, monthly and annual production by in-house crews, as well as a
lack of comparison to industry standards for such activities as square yards of
pavement repaired per day per crew, linear feet of ditch cleaned per day per crew,
etc. Therefore, much of the data reported in the monthly reports is of limited
value, given that the data are not placed within the context of what was expected,
or planned.
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Roads Division Monthly Report

Center- Special Operations Month - January Year - 2001
AlLM. Long Total
Prior month balance 361 70 431
Work Orders completed 316 1 317
New work orders received 155 1 156
Balance 200 70 270
Work orders over 30 days 139 48 187
Patching Sidewalks
Tons Mix Used 460 Sq. Feet Repaired
Sqg. Yards Repaired 1390 Sq. Feet Replaced
Feet Berm Sq. Feet New
1# D/W Ramps
Drainage 2 # Pedestrian Ramps

Feet Ditch Cleaned

70# Inlets Cleaned

Feet Pipe Cleaned

40 Feet Pipe Installed

Headwalls Installed

Headwalls Built

Litter Cleanup
2418 # Receptacles Serviced

60861 Feet Alleys Cleaned

223.2 Tons Debris Dumped

296.66 Feet Alleys Cleaned by Contractor

Base Failures
Cubic Yards Excavated

Square Yards Repaired

Emergency Calls
Tree Calls

Debiris in road

8 HazMat

23 Signs

149 Signals

Snow Removal

Concrete Curb
Feet Repaired
235 Feet Replaced
Feet New

Fence
Feet Repaired
Feet New
Guardrail
Feet New
Feet Repaired
Signs

248 # Manufactured
268 # Replaced
63 # New

Street Lights
11# Requested
50 # Installed
82 # Removed
# Relamped

13.5Tons salt used

88.1Miles salted
28 Miles plowed

# Calls

Street Sweeping
838 Miles swept Metro

37 Miles swept contract
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Other

Milling
# Work Orders Completed

Square Yards

Paving
1# Work Orders Completed

Square Yards

16 Tons of Asphalt

Markings
4# Legends

155860.32 Feet Thermoplastic

19641.6 Feet Paint

991 Crosswalks

1497 Stop Bars

Shoulders
Feet Constructed

Median
Mowing/Trimmed
Sq. Yards

Miles flushed

Chipper Service

1190 # Crew hours (Contractors)

585.86 Tons

Vacant Lots

15 Previous balance

33 New W.O.

20# Completed

12 Balance

Graffiti Removal

3# Request

3 # Completed within 48 hours

Sqg. feet removed

Base Stone

Tons
R/W Trimmed

Miles
R/W Mowing

Miles
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Related to the last point above, the project team was able to obtain from the Information
Services Department of Metro a summary of Automated Inquiry Management (AIM) work
orders. Prior to the project team’s request, the information contained in the database had not
been summarized or analyzed by managers in the Department, but rather the information
regarding complaints by Council District, by type of complaint, was input into the AIM system,
but not retrieved, other than to report the number of open work orders at the end of the month. It
is important to note that a potentially valuable piece of data is available to management in
forecasting workloads, yet its value has not yet been fully recognized. The data contained in the
AIM summary will be utilized at a later point in the report. The intent of this section, however,
is to point out the need for a greater level of focus upon the types of information available and
required to create an annual plan of work to be accomplished by the Division.

The exhibit on the following pages provides a guideline for establishing the Division's
annual work plan. Note that there are a series of steps in the development of this plan whichwill
require an intensive analysis of activity levels which have been provided on a historical basis.
This analysis has not been performed before, and will require Streets and Roads Division
personnel to pull activity reports from prior years to establish a “baseling” of effort by task, as
opposed to the current method of work accumulation, which relies upon the use of CostSum.
Although CostSum may in the future provide certain useful data, it has limitations (as will be
discussed below), and the Division should take a more proactive stance in utilizing its available
historical data

Recommendation 2-11. The project team recommends the development of an

annual work plan which will not only guide the Division in prioritizing and performing
specific tasks, but will provide Department and Metro management with a document with
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which to hold the Division accountable for results. This plan should be prepared in
coordination with the Engineering Division and signed off by the Engineering Division.

This will ensure a comprehensive approach to the management of streets and roads and
coordination of maintenance and improvement projects. The Divison will benefit from a
greater level of accuracy in reporting for cost comparison purposes, which will enable cost
savings through procurement of services which are more efficiently provided by
contractors. Further, there will be a greater level of accountability for activities, both

projected and achieved, which will allow Department management to assess the
effectiveness and productivity of staff. The costs associated with the implementation of this
recommendation will require a greater level of effort from managerial staff in the planning
of effort, and the development of feasible targeted service levels associated with the
available physical resour ces, as shown in the exhibits on the following pages.

It is important to note that the establishment of an annual plan involves a great deal more
than simply documenting productivity and calculating what is possible based on the available
resources. This annual plan should be seen as a process whereby the concerns of managers of
the Division, Department and Metro are incorporated. This will require a series of planned
meetings and consultations with various stakeholders and interest groups to best match the
Division's resources to those required by the community.

It is important to note that the responsibilities outlined in the exhibit will fundamentally
change the focus of Center Supervisors (or, as is recommended later in this report, the Specia
Operations Section Superintendent, after a reorganization of the Division) from their current
roles of field oversight and alocation of tasks to crews, to that of management of personnel,
equipment and financial resources through analysis of reports, communication with field

supervisors and Division management, as well as cost and workload analysis, in order to ensure

conformance with individual plans.
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EXHIBIT:
MANAGEMENT REQUIREMENTSFOR THE STEPSIN
THE DEVELOPMENT OF AN ANNUAL WORK PLAN
Component in the
Development of the Annual Requirement Responsibility

Plan

1. Identification of

Information Sources and
Needs

The Division should analyze the
sources of information availablein its
determination of feasible service level
targets. Theseinclude, currently,
CostSum and AIM, although the daily
activity sheets generated by each crew
contain valuable data which are not
currently summarized.

Work orders should be re-examined
and re-designed to ensure the
consistent, and comp rehensive, capture
of activity data between the component
Unitswithin the Division.

« Although this step should be

initiated by the Asst. Director, it
should involve, initialy, the
Supervisors of the three Centers,
and the Traffic Control Manager.
The Department Director should
be consulted in the process as well,
to ensure that information is
coordinated among each of the
Divisions.

Information Technology
Department should be involved in
the process, as new software
systems may need to be evaluated,
as recommended in this chapter.
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Component in the
Development of the Annual
Plan

Requirement

Responsibility

2. Analysis of Historical
Trendsin Services Provided

The Division should determine the
levels of service which have been
provided in previous yearsin order to
proceed to the next step in the process,
which is the determination of
appropriate “targeted” servicelevels
commensurate with the resources
available. Asastarting pointin this
effort, the Division should utilize
benchmark targets for those services
for which these exist. These can
include the work standards presented in
this report and the best practices
analysisincluded as an Attachment.

Thisanalysis should resultin a
historical listing of inputs as well as
outputs for each service or activity.
Examples include numbers of person-
hours expended in, dates and locations
of, milling, ditch cleaning, tree
removal, vacant ot clean-up, as well as
others.

This analysis will require athorough
review of previous months’ activity
reportsin order to extract person-hour
databy activity. These dataare not
currently captured in CostSum.
Further, asthe report notes, the
Division should contact the
Information Technology Department
to summarize previous years AIM
work order datato establish abasisfor
making projections of probable work
by type, by location.

¢ Although the mechanical analysis

may be delegated to Divisional
staff, the effort should be initiated
by the Asst. Director in
consultation with the Center
Supervisors. As previously noted,
the Information Technology
Department may provide a critical
piece of the datafor this effort.
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Component in the
Development of the Annual
Plan

Requirement

Responsibility

3.Service Level Needs
Analysis

« After the development and presentation

of the “raw data” regarding historical
trends, these trend data should be
matched against available resources to
determine the feasible targeted service
levels for each activity. Input factors
such as optimal crew sizes, required
work , probable numbers and locations
of citizen reguests based on population
growth, equipment availability, and
otherswill be utilized in this
determination.

Theresult of thisstep will bea
definition of feasible targeted service
levelsfor each activity type, aswell as
apriority listing of activitieswhich are
most critical for the Division to
accomplish. This definition represents
the foundation for future analyses
which will focus upon the acceptability
of the defined servicelevels, and the
resulting refinement of resources
needed, or alternatively, the need to
reall ocate existing resourcesto higher-
priority activities.

¢ Center Supervisors, Traffic
Control Manager.

« Asst. Director should provide input
into the process to ensure that
priorities for work accomplishment
are in accordance with
Departmental expectations.

4. ldentification of Personnel
and Equipment Resources
Needed to Accomplish
Targeted Service Levels

This step will be the natural result of
the preceding step. The Division may,
after analyzing historical trends and
available staff and equipment
resources, find that thereisa
“mismatch” between feasible and
desired servicelevels. Refinements
will be made, and will lead to the next
step, which is the development of
budgetary needs commensurate with
thetargeted servicelevels.

» Center Supervisors, Traffic
Control Manager.

MAXIMUS

Pagell-39




METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

Component in the
Development of the Annual
Plan

Requirement

Responsibility

5. Development of Program
Budgets

e Thisstep represents the relatively
mechanical process of developing
programmatic budgets for each of the
activities provided by the Division. It
isimportant to note that this step
should entail aroutine examination of
the feasibility of outsourcing specific
functions, either due to the relative cost
of in-house performance, or to the
inability to accomplish certain tasks,
defined in the work plan, with existing
resources.

» Thedevelopment of the Divisional
budget, therefore, is the result of an
analysis of theindividual components
of the Division’s defined tasks and
service levels, as opposed to the
proj ected escal ation of expenses for the
Division as awhole, based on the
previous years expenditures.

¢ Center Supervisors and the Traffic
Control Manager will be
responsible for the determination
of budgetary requirements for each
of their assigned areas of
responsibility.

* The Asst. Director should be
responsible for guiding the
process, and for assembling and
presenting the final budget
package to the Department
Director. The Asst. Director will
also be responsible for making
decisions regarding budgetary
reductions, additions or
reall ocations between service
centers prior to the development of
the final package.
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Component in the
Development of the Annual Requirement Responsibility
Plan

6. Activity Monitoring and e Theobjective isto monitor and ¢ Center Supervisors should be
Reporting evaluate work performance against two responsible for monitoring of
standards. First, work should be budgets and work accomplishment
evaluated against past performance to according to plan, for each of their
assure continued progress. Second, assigned areas.
work should be evaluated against a
final goal, which is achievement of, or | « Monthly meetings with the Asst.
exceeding, theindustry standardsfrom Director should be planned. These
steps two and three. meetings should focus on
variances from plans, and the
» Oncetargeted service levels have been corrective actions necessary.
defined, relying upon industry
benchmarks as appropriate, with
budgets established for each activity,
each Center Supervisor should receive
weekly and monthly reports regarding
work accomplished, work planned, and
any resulting variations from the plan.

» Variances from the plan must be
documented, with a narrative
explaining the impact on the Center’s
ability to accomplish the overall
performance targets.

 Corrective actions must be defined.
These may take the form of budget
transfers, deferral of planned work, or
outsourcing of planned activities.

7. Management of Resources | « The reporting of time, activities and » Center Supervisors should monitor
expenditures should not be a strictly these issues daily and make
reactive function. Refinements must refinements.

be made to the allocation of resources
asit becomes clear that problems have
surfaced. Examples of problems which
may legitimately cause deviations from
original plans may include weather
related problems, unforeseen employee
absences or turnover, or cost/labor
issues with contractors.

As the exhibit indicates, the Division of Streets and Roads should establish targeted
service levels for each of the activities and services it provides. Further, it should, once these

targeted service levels are established, with personnel and equipment resources defined and
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procured, report on the planned and accomplished work on a monthly and annual basis. To assist
in guiding the process of developing standards and work practices, the project team provides
sample documents in the exhibits following this page. Immediately following these two exhibits,
the project team provides sample reporting documents which list, for sample activities, a
reporting format which outlines planned work and work accomplished on an annual basis.

The project team believes that the lack of the establishment of reasonable targeted service
levels, as well as the planning and reporting of work in accordance with these service levels, isa
primary recommendation for the Department in its transition to the provision of exemplary
services. In the absence of the implementation of this business-oriented approach, the project

team believes that only marginal gains are possible.
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EXHIBIT:

SAMPLE PERFORMANCE STANDARD FOR THE SPECIAL OPERATIONSUNIT

DRAINAGE SECTION

Activity No.:

D-001

Activity Name:

Cleaning Culverts and Pipes

Description and Pur pose:

Periodic inspection, cleaning and removal of debris as required from culverts and pipes, as well as adjacent ditches
to ensure proper drainage. Thisincludes, but isnot limited to, driveways and entrance culverts.

Schedule

All culverts and pipes should be inspected and cleaned (if required) once annually. Typically, this will occur over
the spring and fall, however, emergencies may occur throughout the year and should be corrected as emergency

dictates, or as other routine, scheduled work allows.

Authorized by:

Section Supervisor

Level of Service:

Ensure the free flow of water through pipes and culverts
through the routine inspection and cleaning at least once
annually.

Crew Sizes:

1 Equipment Operator ||
1 M&RWorker Il

Equipment:

Work Method:

1. Place safety signs and devices at work site in
accordance with MUTCD standards.

2. Remove debris and any other foreign substance

which impeded the flow of water from inlet and

outlet channels, restoring original grade.

Clean out silted materials from pipe.

w

1 Dump truck 4. Check for damage to structure.

1 Backhoe 5. Report damage and/or need for other scheduled
mai ntenance and repair to Superintendent.

Material: Average Daily Production

Sod 2— 6 per day

Ready mix concrete
Sections of concrete pipe
Other, asrequired
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EXHIBIT:
SAMPLE PERFORMANCE REPORT

Work Progress Report for Special Oper ations— Drainage Section
Period: July 1, 2002 — June 30, 2003

Work Labor Days Amount of Work Total Cost Productivity
Activi
ctivity Plan Actual Plan Actual Plan Actual Plan Actual
Pipe and 2,200 2,323 14to 18 18.6 per
Culvert 220 221 linear feet | linear feet $43,000 $48,512 | per day day
Cleaning
Ditch 32,500 30,444 500 linear | 454 linear
cleaning 65 67 linear feet | linear feet $39,000 $40,657 | feet per feet per
day day
One 18’
segment
Installatio 21,600 21,830 per 45 One 18’
n of 150 150 linear feet | linear feet | $108,000 | $101,788 | minutes segment
driveway of pipe of pipe (excludes | per 44
pipe travel) minutes
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EXHIBIT:

SAMPLE PERFORMANCE STANDARD FOR THE SPECIAL OPERATIONSUNIT

PATCHING SECTION

Activity No.:

P-001

Activity Name:

Pothole Patching

Description and Purpose:

Patching intermittent areas of roadway surface with hot or cold premix bituminous material and hand toolsto correct
depressions, edge failures or other potential surface hazards.

Schedule

Potholes should be repaired upon discovery throughout the course of the year. Unless the pothole presents an
immediate hazard tot he motorist, potholes should be patched only after allowing the surface to dry.

Authorized by:

Special Operations Asst. Superintendent

Level of Service:

Fill depressions as noted, and in accordance with
regular, routine spot checks of all roadway surfaces,
both through the pavement condition analysis and
through site observations by crews, other Metro
employees, and citizen call -ins.

Crew Sizes:

Equipment Operator 11 (Patcher)
Equipment Operator |1 (Roller)
M&R Worker | (Hand tools)
M&R Worker | (Flagging)

NN PP

Work Method:

1. Place safety signs and devices at work site in
accordance with MUTCD standards.

2. Ensure that roadway surface is dry and potholes do
not contain water or other moisture.

3. Clean out pothole using hand tools.
4. Apply tack coat of asphalt material.
5. Shovel material into potholes, not to exceed 3 inch
Equipment: depth. Tamp each layer prior to placing next layer.
6. Ensure that final layer is flush with pavement after
Patch Truck compaction with hand tools or roller.
Roller
Pickup truck
Material: Average Daily Production

Premix bituminous material
Liquid asphalt

12 — 14 patches per day (varies by distance covered) per
crew.
8— 12 tons of asphalt per day, per crew.
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EXHIBIT:
SAMPLE PERFORMANCE REPORT
Work Progress Report for Special Operations- Paving Function
Period: July 1, 2002 — June 30, 2003
Work Labor Days Amount of Work Total Cost Productivity
Activity Plan Actual Plan Actual Plan Actual Plan Adudl
Resurfacing
135 131 67,500 66,484 $2.06 M $2.04M [ 500tons | 507.5 tons
tons tons per day per day
Pothole
Patching 185 177 2,220 1,770 $96,000 $94,585 | 9tonsper | 8.3 tons
patches patches day per day
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10 THE COSTSUM INFORMATION SYSTEM ISFAILING TO PROVIDE USEFUL

INFORMATION TO DEPARTMENT MANAGERS.

The Streets and Roads Division of Public Works utilizes the “CostSum” information

system to report costs related to each work order. This system has numerous deficiencies in its

ability to provide meaningful information to managers in their alocation of resources and

planning of work. These include the following.

The system reports cost information rather than labor _hours. — After daily
time sheets are turned in, Office Managers at each of the three locations convert
the hours worked by each of the crew members into a direct cost, based upon the
hourly rates pertinent to the position category within which the employee worked
that day. Instead of using any internal capacity which CostSum may have, the
calculations are being performed manually. These hourly rates are added and
multiplied by the numbers of total hours worked on a specific job to derive the
direct labor cost attributable to the job. In addition to the time consuming step of
manually calculating the direct costs attributable to the jobs, the information
which the calculation yields is of questionable value. This is because the direct
cost of service provision can be reasonably expected to increase over time as
labor rates increase. Therefore, any analysis of the resources needed for specific
work types which is based on a historical review will show escalating values
rather than labor hours, which should remain stable over time. In other words,
increases over time in labor hours for a particular work type may be indicative of
decreasing productivity. Increases in direct costs may be attributable ssmply to
increases in hourly rates, and could mask underlying problems.

The system reports equipment costs which do not appear to be based on
actual costs. — In addition to the labor costs discussed above, Office Managers
determine the equipment costs for machinery and equipment used on jobs. Each
piece of equipment has an associated “rental rate” and this rate is multiplied
manually by the number of hours the equipment was used on the particular job.
These rental rates do not appear to be based on any analysis of actual costs related
to repair and maintenance or depreciation rates, but rather have been in existence
for many years without an update. Although the recently-completed Fleet
Management study addressed this issue, the inclusion of equipment cost, even if
accurate, on a per-job basis does not, in the opinion of the project team, provide
managers with meaningful information. Rather, equipment costs should be
allocated to specific functions (e.g., milling, paving, concrete repair, brush
removal, etc.) to analyze their cost-effectiveness, as has been done in the analysis
of milling operations in the next sub-section.
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. Managers Do Not Appear to Be Utilizing Information Contained in
CostSum. — Discussions with managers in the Streets and Roads Division
indicate that the information contained in CostSum is of limited value to them.
Further, a request by the project team to retrieve cost information by project code
was not fulfilled due to the reported inability of the system to report information
in this manner.

In summary, the CostSum system does not appear to be providing useful information to
Streets and Roads managers. Further, the nput of time sheet data into the CostSum system is
time consuming for clerical and administrative personnel at the Centers, and duplicates, to a
large degree, the payroll input process for these employees.

Recommendation 2-12. The project team recommends that the Division discontinue
input into the CostSum program, as the output is of little value to managers. The
Division should, however, begin the search for a suitable job work order system which
will facilitate the accumulation of pertinent data, as well assummarizethisdatafor usein
the annual planning process outlined above. The costs for such systems vary greatly
depending upon desired elements. If the Department isableto expand an existing license
agreement with another Metro Department with a suitable information system, the cost
could be as little as $25,000 to $50,000. However, if the existing systems in other
departments are unsuitable for use in Public Works, the cost could be as great as
$350,000 to $500,000 for a new system.

The new job work order system should incorporate the following elements:

. Intake of Callsfor Service

. Generation of a Work Order

. Categories and Sub-categories of Work

. Location, Zone or District Notation

. Cost of Materials, Supplies and Other Consumables, including parts inventory
. Cost of Contracted Services

. Staff Hours in Productive Work and Travel Time

. Code for Planned or Emergency Work
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. Work Scheduling System Capability

. Inventory of principal work components, including but not necessarily limited to,
signs, signals, ditches, street segments, with linkage of work items to each work
area. This should either be accomplished internally in the application itself or be
linked to stand-alone databases of that information with a query capacity.

. Reporting of individual and crew productivity
. Interface with Geographical Information System
. Preventive Maintenance Alerts

In considering a work order system, Metro should consider several key points. These
include:

. The Department of Public Works is not the only Metro department which requires
a work order system. Given the investment required in obtaining and
implementing a system, Metro should consider this as an application development
project for al of Nashville government. As such, the needs of al potential users
should be incorporated into a system selection evaluation.

. Metro currently has several initiatives that will impact a work order system.
These include the FASTNET implementation, the acquisition of an activity based
costing system, and a labor costing system. All of these applications will either
generate information that would be needed for a robust work order system or
would receive information from such a system. Thus, integration of the
applications is essential.

. Metro is acquiring and installation a customer service system for a central
customer call center. This system also has a basis work order system. Metro
should evaluate whether this system is sufficient to meet the needs of Public
Works and other departments.

. While there are numerous vendors of work order and tracking systems, for ease of
acquisition and implementation, the obvious starting point should be the J.D.
Edwards ERM packages that provide the core of FASTNET. J.D. Edwards has
both a straight-forward public sector project management tool; it aso has a
Manufacturing module that has solid inventory and job order and management
systems.

The next sub-section analyzes the adequacy of inventory controls at the Warehouse.
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11. CONTROL PROCEDURES AT THE WAREHOUSE SHOULD BE ENHANCED
TO ENSURE PROPER ACCOUNTABILITY FOR INVENTORY.

The project team conducted a physical inventory count of 162 randomly-selected itemsin
the warehouse. Conducted on January 7, 2002, this physical count was performed to ensure that
adequate controls existed over the items contained in the warehouse. The 162 items selected
represented a value of $56,075.37, or 7.7% of the total value of $728,089.42 in inventory on the
date of the sample. It should be noted, further, that the total value of items purchased for
placement in the Warehouse inventory for the 12 months ending in January, 2002, was $143,054.

The Warehouse includes al non-rolling-stock items for which Public Works crews have
operational needs. Examples of these items include wrenches, hacksaws, gloves, caulk,
degreasers, electrical cords and many other items. The procedure for checking out items from
the Warehouse entails creating a paper ticket denoting the name of the requestor, the item
description, item count and date of disbursal. As items are checked out, the counts in inventory
are “debited” in the inventory program (an internally-developed system utilizing Qbasic, a DOS-
based program), and reconciled against physical counts which are performed annually for the
entire stock. In addition to the annual count, the three employees at the Warehouse perform
cycle counts once every two weeks on a percentage of the inventory. The results of these routine
inventory exercises are presented to the Public Works Department’ s Business Manager.

A summary of the results of the physical inventory sample performed by the project team

is presented in the table below:
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Summary of Physical Inventory Sample

Performed January 7, 2002

Range of Discrepancy between Physical Count and
W ar ehouse Record Count Number
No Discrepancy 104
Count Short by 1to 2 Items 25
Count Short by 3to 5 Items 10
Count Short by 6 or More Items 5
Count Over by 1to 2 Items 13
Count Over by 3to 5 Items 3
Count Over by 6 or More Items 2
Total Number of Items Sampled 162

As is shown in the table, the project team found no discrepancy between the physical
counts and the item counts in the warehouse records for 104 of the 162 items sampled, or 64%.
However, there were 38 categories for which the project team’s physical count indicated a
discrepancy of at least 2 items. This could be due in part to the fact that the inventory was being
issued throughout the day while the count was being taken. This equates to 23% of the
categories. The remaining 13% of item categories displayed discrepancies of greater than 2
items. This degree of inaccuracy in accountability for inventory represents a potential problem
for the Division, with the 36% discrepancy rate representing a far greater level than is
acceptable. Typically, in well-managed warehouses, this rate will be less than 3%, which allows
for an accounting for inventory which has recently been issued but not yet entered into the
inventory tracking system.

The results of the inventory sample indicatethat certain procedures need to be examined.
Although in most cases the discrepancies are relatively small, the numbers of categories for
which discrepancies appeared are symptomatic of a potential procedural deficiency regarding the
accountability for “returnable” items issued to crew members. It should be noted that, in

conducting this inventory, MAXIMUS project staff received an inventory list in the morning and
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conducted the actual counts during the afternoon; this would, expectedly, result in some
differences in the inventory count.

In anayzing this function, interviews indicated that Warehouse personnel do not
routinely check for items issued to crews on longer-term loans. This may account for part of the
discrepancy in physical counts and warehouse counts. Further discussion with the Warehouse
Manager indicates that the Warehouse had experienced personnel problems over the past 6
months relating to failure to follow procedures in counting inventory items. Reportedly,
however, these employees have been terminated, and the Warehouse Manager is optimistic that
the problems have been corrected. However, given that the Warehouse is now reportedly
performing routine cycle counts of inventory items once per two week period, discrepancies on
the magnitude of those documented during the project team’s sample count should have been
discovered and corrected to a much larger degree than has apparently been the case.

Recommendation 2-13. Based on the above analysis, the project team makes the
following recommendations to improve inventory management:

. War ehouse personnel should make weekly “spot checks’ of inventory items
which have been issued to Department personnel on longer-term bases.
These may include such items as wrenches, shovels, gloves, etc. If itemsare
found to be missing, these occurrences should be documented and the
Divison Assistant Director should be notified. Additionally, procedures
should be established to penalize employees to whom the items wer e issued.

. The results of the bi-weekly cycle counts should be issued to the
Department’s Business Manager, as well as to the Assistant Director of the
Divison of Streets and Roads. Explanations for any discrepancy should
accompany the bi-weekly report.

. Procedures should be established in the Warehouse which will decrease the
rate of discrepancy from current unacceptably high levels to no more than
3% at a single point in time.
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. The Department should also modernize its inventory softwar e system, which
is currently an older, limited apacity system. Since inventory items track
primarily to the Department’s streets and roads operations, it would be
appropriate to incor por ate the inventory management into the recommended
job work order system previously discussed. The costs for this would be
included in the cost of thework order system.

While there is no cost implication to these recommendations, the project team
believes that the implementation of the above recommendations will establish a degree of
accountability for the inventory that isnot currently present at the Warehouse.

The next issue analyzes the effectiveness of communicating utility cut information to the
Technical Services Unit of the Streets and Roads Division
12 THE DIVISION SHOULD REVISE ITS POLICIES AND PROCEDURES FOR
ENSURING THAT ROADWAY DAMAGES ARE REPAIRED, WITH THE

TECHNICAL SERVICES UNIT OF THE DIVISION ADVISED AFTER EACH
DAMAGE OCCURRENCE AND REPAIR.

The project team noted in interviews that the permitting process may result in inadequate
attention to ensuring that utility cuts are performed in accordance with Metro standards. In
obtaining permits for road cuts, contractors and utilities obtain permits through the Engineering
Division, and are assessed a “ Damage Assessment Fee”, which is based on the age of the surface
of the roadway segment. After this point, the contractor is responsible for ensuring that the road
segment is repaired after the cut. There are at least two concerns regarding this process. These
are as follows:

. The project team has discerned no formal procedure to ensure that the road cuts
are performed. Further, if they are completed, there is no oversight of the process
to ensure that these repairs are performed in accordance with Metro standards.
Interviews do not indicate that this latter concern is an issue at the current time,
however, the lack of aformal procedure is of some concern to the project team.

. After road cuts are performed and repaired, there does not appear to be a formal
notification process to the Technical Services Section of the Streets and Roads

Division. Thislack of notification could, in theory, result in road segments which
have a far lower pavement rating than are in the IMS rating system software. This
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in turn could result in the incorrect identification of road segments which are most
in need of resurfacing each year.

Recommendation 2-14. The project team recommends that the current policy be
revised to establish the Department of Public Works as the sole agency responsible for
repairing all roadway damages, regardless of origin or cause. Those individuals or
agencies receiving permits for roadway cuts should, at the time of purchasing the permit,
pay a fee sufficient for Public Worksto repair the cut. Thisvariable fee should be assessed
based on the proposed magnitude of damage. Once the cut is repaired, Technical Service
should be notified, with that Unit making the appropriate revision in the pavement
management system. Although data do not exist currently to estimate the fiscal impact of
the imposition of this fee, the cost to the Department will be recovered from the utilities
and other contractors.

The next issue provides a preliminary analysis of the methods currently utilized to
identify street and road segments for repaving.

13. THE DEPARTMENT SHOULD AMEND ITS METHOD OF IDENTIFICATION
OF STREET SEGMENTS FOR REPAVING.

The Technical Services Unit of the Streets and Roads Division utilizes the IMS pavement
management system for identifying those road segments which are in greatest need of repaving.
This system, administered privately by IMS, ensures the physical re-evaluation of each road
segment within Metro once every five years. The Technical Services Unit collects data
throughout the year regarding road damage incurred through physical observations, notices of
utility cuts, analyses of base failures, and other methods. The Unit runs scenarios on the
probable effect of expenditures on the repaving of streets on the overall Metro street condition
index, as well as on those of specific Council Districts.

It must be noted in this analysis that, during the period of the project’s onsite activities,
the Technical Services Unit was informed by IMS that it had noted errors in the calculations of
many of the pavement condition ratings contained in the system. The project team understands

that these data errors are being corrected through the combined efforts of IMS and the Technical
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Services Unit. The project team considered these developments, and attempted to determine the
magnitude of their effects upon the validity of the analysis of the pavement management system
and the Department’s use of the system in determining the identification of street segments for
repaving, and believes that, although there are errors of unknown magnitude in the data, there are
meaningful conclusions which can be made regarding the use of the pavement condition ratings.

For these reasons, the project team believes that a valid analysis can be made regarding
the Department’s use of the pavement condition ratings, even as they currently exist. This
analysisis presented in the paragraphs below.

Interviews indicated that, although the pavement condition rating influences
approximately 80% of the decision regarding which road segments are repaved in Metro, the
other 20% is based on Council member identification of specific road segments within their
respective Districts which need repaving. The project team, in attempting to determine the
effectiveness of this methodology, analyzed all road segments which were paved, as well as
those which were not paved during 2001. The results, summarized in the exhibit on the
following page, indicate that, at least on a cursory analysis, the method is succeeding in its
overal purpose, as the weighted average rating (i.e., road ratings are “weighted” according to the
length of the road segment being analyzed) of the roads which were actualy paved in 2001 was
60.7 prior to repaving. Conversely, those road segments which were not repaved had an overall
pavement condition rating of 78.1, indicating that, generally, the road segments which are being
resurfaced are in greater need than those which are not being resurfaced.

A closer analysis of individual ratings of road ratings indicates that, of the 893,409 linear

feet which were paved last year, 194,087 feet had pavement condition ratings of at least “72”,
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which represents a relatively high condition level. 1t should be noted that, of these 194,087 feet,
there were reasonable explanations for 99,733 feet of repaving. These explanatiors include
repaving certain segments to ensure conformity with adjacent repaved road segments, repaving
utility cuts, repairing severe base failures, and other reasons. The remaining 94,354 repaved feet
with ratings equal to or over 72 represent over 10% of al repaved street mileage.

On the other hand, there were 801,851 linear feet of roadway which displayed pavement
condition ratings below “60” which were not designated for repaving. The project team did not
identify the reasons for the decisions for not paving these road segments, although it is very
possible that utility companies have placed “holds’ on some portion of these. This reason is not

likely, however, to account for the majority of this number, which represents about 152 miles.
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SUMMARY OF STREET SEGMENTS PAVED AND NOT PAVED
BY COUNCIL DISTRICT, 2001

o Lengths (ft.) ngghted Avg. Lengths (ft.) ngghted Avg. Percent of Str.eet Lquths STreregte:;[N?tfh
District Paved in 2001 Rating qf Streets N_ot Paved Rating of Streets |Street Sfegments with Ratings Ratings <50
Paved in 2001 in 2001 Not Paved Paved in 2001 |<50 Not Paved
Not Paved
1 37,484 62.3 753,384 82.3 4.20% 9,371 2.6%
2 45,739 60.9 255,210 70.7 5.12% 29,498 8.2%
3 25,154 75.4 314,361, 77.9 2.82% 7,717 2.1%
4 14,055 60.6 267,350 73.8 157% 12,394 3.4%
5 4,294 52.1 221,974 78.6 0.48% 4,314 1.29%
6 4,990 52.3 213,937, 74.7 0.56% 9,554 2.6%
7 20,028 64.8 240,624 75.3 2.24% 5,508 1.5%
8 19,510 67.1 236,981 774 2.18% 6,803 1.9%
9 19,064 67.5 289,731 77.8 2.13% 21,354 5.9%
10 61,282 55.2 319,204 78.0 6.86% 0 0.0%
1 43,530 60.6 297,135 81.0 4.87% 1,977 0.5%
12 23,826 76.3 329,599 79.7 2.67% 0 0.0%
13 12,469 70.1 245,818 785 1.40% 0 0.0%
14 5,455 67.2 237,707 82.3 0.61% 0 0.0%
15 17,327 70.4 481,707, 79.5 1.94% 1,636 0.5%
16 9,493 68.2 284,921 81.0 1.06% 0 0.0%
17 7,577 66.0 206,274 84.7 0.85% 2,238 0.6%
18 17,747 62.4 127,774 79.2 1.99% 4,436 1.2%
19 23,046 724 284,162, 78.0 2.58% 4,135 1.1%
20 Qg N/A 286,862 78.1 0.00% 1,937 0.5%
21 24,346 47.3 262,442 719 2.73% 30,724 8.5%
2 9,844 52.5 215,259 79.8 1.10% 16,179 4.59%
23 75,076 60.0 342,922 74.8 8.40% 23,084 6.4%
24 61,976 52.3 268,611 70.2 6.94% 56,393 15.6%
25 60,794 495 224,631 76.2 6.80% 6,305 1.7%
26 6,839 61.8 217,088 80.7 0.77% 2,386 0.7%
27 21,365 63.9 226,578 80.5 2.39% 4,604 1.3%
28 12,224 68.9 251,968 777 1.37% 8,753 2.4%
29 34,596 68.6 357,018 77.6 3.87% 21,588 6.0%9
30 21,084 61.2 169,790 81.0 2.36% 1,139 0.3%
31 33,977 66.3 329,793 82.5 3.80% 2,594 0.7%
32 19,324 59.8 278,902 80.1 2.16% 6,137 1.7%
33 39,826 53.4 199,759 77.1 4.46% 11,142 3.1%
A 49,943 58.5 173,336 75.6 5.59% 9,260 2.6%
35 10,12 54.3 351,678 739 113% 37.72 10.5%
Total 893,409 60.7 9,764,490 78.1 100.00% 3@ 100.0%
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In further analyzing the street segments which were and were not paved in 2001, the
project team noted that five of the 35 Disgtricts (Districts 10, 23, 24, 25 and 24) received
approximately 35% of all road surfaces which were paved, yet represent only 15% of the linear
feet of roadwaysin Metro. Conversely, as the exhibit shows, the five Districts (Districts 2, 9, 21,
29 and 35) which contained approximately 39% of all of the road segments in the system with
pavement condition ratings less than 50 received only about 15% of al of the road surfaces
paved in 2001. (It should be noted that District 24, one of the five Districts receiving most of the
paving in 2001, also contained 15.6% of road segments with pavement condition ratings less
than 50 which were not paved).

The project team’'s data analysis indicates that the current method of identifying road
segments for repaving needs refinement to ensure that the overall Metro road condition index is
maximized. The current decison method purportedly places greatest weight on the pavement
condition index; however, as has been shown above, there are numerous exceptions. On the
other hand, there is reportedly some weight given to the wishes of individual Council members
in identifying road segments for repaving, although as the exhibit in this sub-section shows, there
are large variances in the numbers of linear feet repaved in individual Council Districts.

Recommendation 2-15. The project team recommends that, once each of the
pavement condition ratingsis corrected in the system, with sufficient procedur es developed
and implemented for the retention of backup data, the Department utilize only the
pavement condition ratings as the source for identifying street segments for repaving, with
the objective being to maximize the overall pavement condition rating of Metro streets.
Although there are legitimate reasons for resurfacing streets segments which display
pavement ratings greater than 70 on occasion, these should be minimized. It istherefore
recommended that, in absence of compelling reasons to resurface segments greater than 70
(such as to ensure even quality with adjacent segments recently resurfaced, repairing
utility cuts, etc.), that the Streets and Roads Division discontinue the resurfacing of streets

with pavement ratings which are 115% more than the average rating of all streets
recommended for resurfacing. The benefit to Metro from changing this procedureisin the
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maximizing of the overall street condition, as opposed to those street segmentsin selected
Districts. Thishasa further benefit in the overall convenience of motorists.

Recommendation 2-16. Nashville may wish to consder a more encompassing
approach to planning its streets and other public work services by dividing the City
according to maintenance districts. While there is no cost to this change, it would result in
a mor e effective maintenance program by creating a consistent division of responsibilities,
and improved work planning and tracking. The Department should also work with other
Metro departmentsto utilize maintenance districts county-wide.

While many communities have the ability to report work activity by councilmanic district
for informational purposes, the industry standard is to use districts that are aligned by public
works need for the purposes of scheduling and carrying out work. These districts are based on
such considerations as physical contiguity, similarity in size and characteristics, natura
boundaries, normal traffic flow based on traffic collection and thoroughfares. Examples of well
regarded communities that use maintenance districts are Phoenix, San Diego County, San
Antonio, and Charlotte.

The advantages of such an alignment would include having a fixed set of boundaries
rather than districts that change every ten years, a natural flow of work, and a greater emphasis
on area needs and coordinated improvements. The project team encourages the City to give
strong consideration to this option as it conducts its next rounds of street evaluations and its
capital planning. It would be appropriate to consider the development of maintenance districtsin
coordination with other Metro departments that have similar responsibilities.

The next issue analyzes the effectiveness of the current organizationa structure of the

Streets and Roads Division.
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14. THE STREETS AND ROADS DIVISION SHOULD ALTER ITS CURRENT

ORGANIZATIONAL STRUCTURE TO PROVIDE A GREATER DEGREE OF

FLEXIBILITY AND STANDARDIZATION.

As has been noted, the Streets and Roads Division is comprised of work centers in Traffic

Control, Technical Services, Parts Warehouse, Special Operations, and the East and West

Centers. Each of these Units reports to the Assistant Director for Streets and Roads, and is

managed individually by a Superintendent (Special Operations), District Supervisor (East and

West Centers), Manager (Traffic Control), Supervisor (Parts Warehouse), or Coordinator

(Technical Services). In analyzing the work functions performed under each of these separate

entities, the project team poses two separate, but related, questions. These are as follows:

Does the Streets and Roads Division accrue operating efficiencies through the
current grouping of functions?

Are there functions, currently separate, which could be grouped under a single
management structure to gain greater efficiency at less cost?

The project team poses and answers a series of questions related to these issues in the

following text. These questions, along with related discussion, are listed below:

Functionality of the organization — are like functions grouped together? —
Although there are few opportunities for cross-utilization of personnel between
the Traffic Control and Technical Services sections with those in Special
Operations and the Centers, each of these separate organizations does, in fact,
have as its primary focus the maintenance and repair of Metro’s streets and roads
infrastructure. The case may be made that the Parts Warehouse has no direct
correlation with these activities, however, it functions in a supporting role, with
its primary “customer” being Special Operations and the two satellite centers.
Therefore, the preliminary indication is that the functionality of the Streets and
Roads Division is well-served through the current grouping of organizations.

Although the Technical Services Unit of the Division is resporsible for the
identification of roads for repaving, through use of the IMS Pavement Condition
Rating system, it has very limited interaction with other units in the Division.
Observations, as well as the experience of the project team, indicate that this
function has a greater degree of contact with the Engineering Division, in that it
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relies upon a high degree of communication between the two functions to ensure
that roadway cuts are input into the system. As Engineering is the Division
responsible for the permitting of these roadway cuts, the combination of these
functions may provide benefits to the Department.

|s the structure designed to_make daily management of the organization
efficient and effective? — Again, the differing focuses of three of the component
sections (Technical Services, Traffic Control and the Parts Warehouse) indicates
that it is optimal to retain these as separately-functioning organizations. It is
another matter as to whether these organizations should be placed
organizationally under a separate Division; however, as noted above, these
functions al have as their primary underlying focus the maintenance of Metro’'s
streets and roads infrastructure.  This particular argument does not exclude the
possibility that the Public Works Engineering Division should be organizationally
grouped with these functions as well, however, as noted below, there are other
factors that mitigate against it.

The grouping of Special Operations and the East and West Centers should be
approached differently, however. In interviews, the project team inquired as to
the logic behind which activities fal under the responsibility of each of these
Separate organizations. The most common response to this question was that
those functions which are performed in al areas of Metro are performed under the
supervision of Special Operations. Further, those functions, such as milling and
paving, which require a substantial capital investment, are performed under
Special Operations, as it is both cost-prohibitive and inefficient to perform these
particular services in multiple locations. It follows, then, that the work performed
at the Centersis that which is least costly to perform, with the lowest level of skill
sets, and that which is performed routinely enough that travel distances are
minimized.

Laying aside, for the moment, the preliminary finding that there is evidence to
contradict the assertion that travel distances are minimized through accomplishing
certain work activities at the two Centers (see the issues related to ditch cleaning
productivity, and the potentia inequity of work distribution between the Centers,
above), the organizationa structure itself does not appear to be conducive to
efficient and effective management. The “separateness’ of these three
organizations does not in itself prohibit the sharing of personnel and equipment
resources, but it is aso true that there is little evidence that this is occurring (see
the discussion, above, related to the degree of personnel transfer between East and
West Centers in the month of June, 2001). Further, there is little evidence that the
current fragmented structure is fostering proactive management of crew time and
productivity, nor the establishment of unit service levels and planning of work to
be accomplished.
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. |s the manager of the organization able to manage the number_of functions
under the Division? — There are few enough functions under the supervision of
the Assistant Director of Streets and Roads that this is not an issue at that level.
The question, then, is whether it is feasible to combine certain functions which are
currently separate. In this regard, the project team raises the issue of the
possibility of combining Special Operations with the two satellite centers. The
issue of organizational consolidation should be viewed separately from the
guestion of the optimum number of satellite stations. Rather, the questions should
be, “Is the Streets and Roads Division gaining any efficiencies through the two
extra layers of Center management?’, and “Would a single manager be able to
more effectively manage the functions currently performed under these three
separate organizations?’ The answer to the first question is, in the opinion of the
project team, the smpler one. If it is assumed that the primary functions of
management are to plan and schedule work, and to ensure accountability within
the organization that the work is completed in accordance with a pre-established
plan, the answer to this first question must be that the Division is not realizing a
maximum return on its investment in manageria staff at these levels. The answer
to the second of these questions, although more complex, would also seem to
indicate that a single manager would be more effective. If it is assumed that one
of the primary factors underlying the placement of the two satellite centers was
that the functions performed in these outlying locations require lower skill sets
than those in Special Operations, the addition of lower-complexity functions
would not pose a large obstacle to organizational consolidation.

. Have the skills of individuals been recognized in_the development of the
organizational structure? — Clearly, the skills of the managers and supervisors
of each of the component sections of Streets and Roads have been recognized and
accommodated in the organization of functions. The project team does, however,
raise the question as to whether the Streets and Roads Division is the optimal
location for the development, issuance and oversight of asphalt paving contracts.
Although Streets and Roads is, in the opinion of the project team, the appropriate
organizational location for the determination of street segments for repaving, as
well as the functional accomplishment of this effort, evaluation of technical
specifications contained in bids, and the financial and contractual oversight of the
performance of the work, are typically functions performed outside the purview of
a Streets Division, as functional knowledge is generally greater in the Engineering
Division.

The weight of the discussion, above, indicates that the Streets and Roads Division would
benefit from the consolidation of East and West Centers with the Special Operations Unit of the

Division. These benefits include the following:
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. A greater degree of flexibility in transferring personnel among functions.
Consolidation of the currently-separate units will alow a single manager of the
Unit to identify those activities which are at greatest risk of falling short of
attaining goals stated in the annual plan, and transfer sufficient resources to that
area

. A more consistent approach to the development of targeted service levels, and the
reporting of work accomplished. As has been noted numerous times in this
report, there are many examples of inconsistent reporting of work accomplished
between Centers on a monthly basis. Many of these instances have been allowed
to stand for apparently long periods of time. The consolidation of these Centers
would ensure that a single approach is developed and reported.

. A greater degree of cross-training among employees. As a single manager has
greater flexibility in personnel transfer to those areas which are experiencing
shortages, the affected personnel will develop a greater level of skill in more
areas, therefore increasing productivity overall.

Recommendation 217. The project team recommends that the Streets and Roads
Division consolidate the East and West Centers with the Special Operations Unit. The
Division should retain the two satellite locations, however these should be under the
direction of a single manager, and utilized as staging pointsto minimize travel timeto work
sites. The consolidation of the three currently-separate unitsinto a single or ganization will
allow the reduction o the two M&R District Supervisors The project team recommends
the retention of two M&R Supervisors at each Center to manage and provide field
supervision of the crews, to receive and disseminate work orders to the appropriate crews,
and to oversee the activities of the clerical and administrative staff at those locations. The
annual cost savings attributable to this reduction are approximately $104,753.

The following table provides the calculations for the estimated cost savings:

Cost Savings Attributable to the Reduction of East and West Center M anagement Staff

" Extended .
vosion |t | i | Strima | senetis(aaon) | OG0
P Midpoint
M&R Supervisor 2 $40,289.60 $80,579.20 $24,173.76 $104,752.96
Total 2 $40,289.60 $80,579.20 $24,173.76 $104,752.96

Additionally, the project team recommends that the Technical Services Unit of Streets
and Roads be transferred to the Engineering Division in order to ensure adequate communication

of roadway cuts through the permitting process. Further, the project team also recommends that
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the Department transfer the responsibility for paving contract bids and management from Streets
and Roads to the Engineering Divison. This also provides greater impetus to the
recommendation to transfer Technical Services to Engineering, as Technical Services maintains
technical aspects of the bids currently. This recommendation is discussed in greater detail in the
Engineering Chapter of this report.

The recommended organizational structure for the Streets and Roads Division of Public

Works is presented on the following page:
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RECOMMENDED ORGANIZATION

STREETS AND ROADSDIVISION

The next chapter provides an analysis of issues which the project team has identified in

the Chipper Service Section of the Division of Waste Management.
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1. CHIPPER SERVICESSECTION OF THE WASTE
MANAGEMENT DIVISION

Although the Waste Management Division of Public Works provides a wide variety of
services, because of the recently issued waste management plan the project team’'s scope of
services was restricted to an analysis of the Chipper Service, or Brush Removal, Unit of the
Division. The Chipper Service is responsible for the collection of curbside yard waste, both on
an on-demand basis, as well as on aroutine schedule.

The Chipper Service currently provides, through two private contractors, a residential
brush removal service for citizens, using a combination of regular routes and on-demand pick-
up. The City provides the equipment and has full time personnel assigned to supervise the
operation. Although the Chipper Service has defined a service level of picking up brush a
maximum of five times per year for each residence, this Section of the Waste Management
Division of Public Works does not currently have the information system capability to ensure
that this level of service is either attained, or not exceeded, for specific residences. Further, in
the experience of the project team, a collection frequency of five times annually is a very high
level of service, with two to three times per year being more typical.

The following issues have been identified in the Chipper Service Section of the Division
of Waste Management.

1 A CHANGE IN TYPE OF EQUIPMENT USED SHOULD RESULT IN A MORE
EFFICIENT METHOD OF COLLECTION.

The current method of collection of brush involves a two or three-person crew which
follows a route within a particular zone of the County, and loads brush into a chipper which
feeds chipped material into boxes mounted on trucks. Typically, these crews are able to complete

two such 3.7 ton bads per day. After completing a load, the chipped materia is taken to a
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compost dump site at Bordeaux. Depending upon the location of the zone, transporting the
chipped material can take up to 30 to 45 minutes one-way.

The Waste Management Division Manager has recently made a decision to alter the
manner in which brush is collected. This change will entail purchasing a series of mobile
“grapple arms” which will be capable of collecting curbside debris, then loading the debris into
30 yard boxes loaded onto dump trucks. Once a dump truck is fully loaded, it will transport the
debris to the Bordeaux compost site and will be replaced by another dump truck, allowing
uninterrupted collection of curbside brush by the grapple arm. This atered method will greatly
increase productivity of the chipper crews, and result in a quantifiable cost saving to Metro, asis
shown in the table below. In developing the cost savings table, the project team reviewed a six-
month sample of activity as reported by the Chipper Service for a single crew utilizing the new
grapple arms, or “knuckleboom” trucks, which operate in tandem with two trailers capable of

hauling brush. The data reported by this single route are as follows:

. There were 2,754 “stops’ made on regular routes.

. There were 524 stops made as a result of “call in” requests. Combined with the
stops made on regular routes, this yields 3,278 tota stops made in the 6 month
period.

. There were 328 tons of debris collected on the 3,278 stops, resulting in about 0.1
tons, or 200 pounds, of brush collected per stop.

. Assuming 120 work days in the 6 months, there was an average of 27.3 stops per
day. At 10 hours per day (crew members work four 10 hour days per week), this
resultsin an average of 2.73 stops per hour.

. Observations by the project team indicate that about 1.5 hours per day are
expended by crews using the current chipper truck method of collection in the
transport of brush to the Bordeaux brush landfill. This resultsin the ability of the
new knuckleboom method of collection to result in approximately 4.1 more stops
per day than is possible under the current collection method.
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. Given that about 200 pounds are collected per stop, crews using the
knuckleboom-trailer combination can collect approximately 820 pounds per day
more than is currently the case with the chipper trucks.

To complete the comparative cost calculation, the project team obtained vehicle repair
and maintenance costs for the chippers and service trucks which transport them. There are no
available repair and maintenance data for knucklebooms and trailers, as these are relatively new,
and are under warranty, at any rate. Additionally, the project team obtained purchase costs for
all equipment in the analysis, and has calculated anannual depreciation amount for each piece of
equipment, based on projected economic lives of the machinery. These data, as well as the

information provided in the bullet points above, are incorporated into the table below.

Compar ative Costs of AlternateBrush Collection M ethods

Current Chipper Truck Alternate Grapple Arm
Element M ethod M ethod

Number of crews systemwide 20 18
Tons collected system-wide 11,480 11,480
System-wide equi pment maintenance and

depreciation cost $236,029 $281,604
Personnel costs $1,302,787 $1,172,508
Total Cost of Method $1,538,816 $1,454,112

The above table indicates that the overall cost of the proposed method is about $85,000
less expensive as a result of greater production output by crews utilizing the new method. This
model is based on an assumption of the same level of collection volume with fewer crews as the
basis for the cost savings estimate.

It should be noted that Waste Management Division managers report that a greater
number of tons are possible to be collected per day using the new grapple arm method than is
shown in the table above. This may in fact be the case. However, there are severa nonstatic

variables involved in the analysis of the two aternate service delivery methods. One such

MAXIMUS Pagelll-3




METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

variable, which may account for much of the difference, is the reported greater level of
efficiency and productivity of contract crews as a result of more intensive management controls
than have been in place in prior years. The project team does not disagree that this variable may
contribute greatly to the overall greater number of tons collected, however, for purposes of
presenting comparative calculations, it was assumed that greater management oversight would
have contributed to higher productive levels using the old collection method by chipper trucks.
At any rate, there is a finite number of tons for collection under any alternative collection
scenario. The value of the calculation presented in the table is in the identification that, as the
number of crews is reduced under the new method, the greater is the cost savings attributable to
the service delivery method. The table makes the assumption that it is possible to make a
reduction of two crews. This number was derived by equating the tonnage collected betweenthe
two methods, and determining the number of resources which would be expended under each of
the two methods, considering that one method (the current chipper truck method) requires 1.5
hours per day in transportation downtime hauling brush to Bordeaux.

Recommendation 3-1. The project team recommends that the Division convert its
chipper service to a fleet based on combining grappler trucksin tandem with trailers. We
estimate that the annual cost savings for this change will be at least $85,000 per year,

assuming the same volume of collection.

2. THE WASTE MANAGEMENT DIVISION SHOULD ALTER ITS METHOD OF
SERVICE DELIVERY FOR THE CHIPPER SERVICE.

The current procedure for brush pick-up is for citizens to call in with a request, and the
Chipper Service Section informs the caller that the brush must be at the curbside, and will be
collected within three weeks. If the specific residence happens to be on one of the 20 regularly-

scheduled routes for collection prior to that time, the debris will be collected at that time.
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Otherwise, the brush will be collected within the three-week time frame. As brush is collected,
the private contractor is instructed to pick up any other brush which is in the same general area.

One issue with the current service delivery method is that, as brush is collected from
residences which have called in for “on-demand” service, the chipper trucks may, and reportedly
frequently do, pass by several other residences which have placed brush at their curbsides
without collecting thisdebris also. This practice is followed to ensure that the drivers are able to
collect all ondemand brush at residences, as well as to proceed to their regularly-scheduled
routes.

Metro has defined a high service delivery level in its chipper operation. To cortinue to
provide this level of service, it is imperative that the Waste Management Division provide the
most efficient routing of chipper trucks possible. Clearly, there are problems associated with the
current method of service delivery, in that brush piles at the curbside are reportedly passed by as
trucks continue on to scheduled locations. Further, it is apparent that Metro has not established
clear policies regarding the limitations of sizes and locations of brush which will be collected, as
the project team noted several incidents in which extremely large brush piles were placed at
curbsides, creating a large, unplanned consumption of time on the parts of crews in feeding the
brush into the chipper. In fact, one brush pile aong Briley Parkway extended for over one-half
mile.

The project team believes that cost savings are attainable through the elimination of the
call-in service, as chipper trucks currently travel first to locations which are not on the regularly
scheduled daily routes. Then, as these cal-in collections are completed, the chipper trucks travel

to the regular route sites and begin daily service. Although the call-in locations will be serviced
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in due course, the travel times associated with arriving at these locations can be eliminated, as
chipper crews will proceed directly to their regularly scheduled route locations. The cost savings
associated with the elimination of the call-in service are between $116,000 and $232,000
annually, as the table below indicates.

Cost Savings Attributable to the Elimination of the
Call-In Brush Collection Service

Element Number
Number of call-in collections made from 8/1/01 to 1/23/02 (20 routes) 7,366
Number of days on which brush collection occurred from 8/1/01 to 1/23/02 119
Average number of call -in collections made per route (8/1/01 through 1/23/02) 368.3
Average number of call-in collections made per crew per day (8/1/01 through 3.1
1/23/02)
Average cost per ton collected by private contractors (Avg. of Jan. and Feb., 2001 —
from internal records) $638.78
Average number of tons collected per stop (see previous sub-section) 0.1 (or 200 Ibs.)
Average cost per stop $63.88
Average number of stops per hour (see previous subsection) 2.73
Average collection cost per hour ($63.88 * 2.73 stops per hour) $174.39
Number of routes system-wide 20
Total hourly cost of collection by private contractor (hourly cost * 20 (routes) $3,487.80
Number of collection days per year 200
Annual cost savings assuming 20 minutes of travel time daily to and fr om call-in
collections $232,520
Annual cost savings assuming 10 minutes of travel time daily to and from call-in
collections $116,260

Recommendation 3-2. The project team recommends that the Division alter its
service delivery method to provide its chipper service strictly on a scheduled-route basisin
order to facilitate the collection of curbside debris. The cost savings from this
recommendation should be between $116,000 and $232,000 annually, as is shown above.
Further, we believe that this recommendation will enable crews to be more effective in
their work schedules and will reduce the number of public complaints about being
“missed” by chipper crews.

It is commendable that the Waste Management Division has defined a high service level
for its citizens by attempting to accommodate call-ins on a 30-day turnaround basis; however,
this is resulting in unforeseen problems, not only in the passing of piles of brush on the way to

brush which has been called in (resulting in citizen complaints that the service was originally
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designed to avoid), but also in the interruptions of routes. Although call-ins are collected at the
beginning of the day, prior to the commencement of regular routes, it is disruptive to crews who
must “back-track” to sites in order to pick up at the point at which the regular route was stopped
on the previous day.

Recommendation 3-3. Metro should establish regulations on the preparation of
brush for pick-up and rigidly adhere to those standards. This will have no cost
requirement, but will result in greater work productivity.

At present, Metro’'s standards call only for brush being less than four inches in diameter
and precludes commercially cut brush. Commercial firms are required to dispose of any brush
they generate, but the project team’s observations of the chipper service lead us to believe that
this is not uniformly the case. Most typically, communities require that the brush be trimmed,
cut to maximum lengths, and bundled. Experiences of these jurisdictions indicate that such
requirements ssimplify the collection process, enable a greater volume to be collected more
quickly, and reduce the incentive for commercial firms to leave brush for City pickup; in this
later instance, the Briley Parkway situation described earlier is a particular case in point. Typical
standards include:

. Brush must be trimmed.

. All items should be cut to a maximum length of four to five feet, with three inch
diameter maximum

. The items should be bundled with biodegradable rope or twine.
Implementation of these new standards will require considerable community education
and the willingness of Metro to accept complaints and public criticism for not collecting brush

that fails to meet these standards.
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V. ENGINEERING DIVISION

This chapter presents an analysis of the Engineering Division. It includes an analysis of

the following:
. Contract management
. The organizational structure of the division
. Processes utilized to manage the capital improvement program
. Staffing

. The sidewalk program

. The proposed traffic operations center.

. Parking operations.

We have included parking operations within this chapter based on a previous Metro plan
to combine supervision of parking operations and transportation engineering under a single
individual, a plan which we recommend in this chapter.

The next two sections of this chapter address specific issues relating to contract
management, followed by discussions of other points relevant to the Engineering Division. The
project team conducted separate evaluations of the two elements of contract management, project
management and financia controls, since that is generally how the Department has segmented
duties. However, our findings in each case overlap, providing support to our recommendation
for improved coordination of project management.

In the next section, we review financial management specifically. In the section
following that, we look at the project management element and develop a series of

recommendations that treat contract management as a totality.
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1 PROJECT TEAM REVIEW OF FINANCIAL MANAGEMENT OF
DEPARTMENTAL CONTRACTS INDICATES SEVERAL PROBLEMS BOTH
WITH DOCUMENT MANAGEMENT AND PROJECT MANAGEMENT.

As part of the review of the Department, project staff randomly selected sixteen contracts
for review. The purpose of the review was to assure completeness and accuracy of information,
verification of work requirements, and to gain a detailed understanding of the contract
administration process. The contracts were selected by the project team from a listing of
contracts with currently open purchase orders. from the files of the Metro Department of Public
Works.

We reviewed the contract files in each area of retention within the Department. The
original contract documents are retained in the Office of the Metro Clerk and original purchasing
documents are retained in the Purchasing Department. Our expectation of the file reviews is that
the departmental files would include all materials needed to manage those contracts both
operationally and financially, as well as copies of officia file materials—such as bid documents
and contracts—since those files are retained offsite, creating a potentia difficulty for prompt
review of contract conditions. However, this was not the case.

In total, we performed a detailed review of sixteen contracts administered by the Public
Works Department. These included annual supply contracts, annual asphalt and concrete
contracts, individual project contracts, and service contracts for solid waste collection.

Our observations based on the contract reviews relate to operational observations that are
made in other sections of this report, and should be considered from both the managerial and
operational context. The findings from the review relate both to financial management as well as

overall project management:
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Financial management issues include the following:

Only fourteen of the sixteen files contained the original project budget.

Only four contained invoice ard payment data; the project team was able to
locate invoice data on the other files through researching the individua
payment spread sheets of personnel in the Public Works Department’s Staff
Services unit.

Where files showed variances between invoices and payment authorizations—
either authorizations of the project manager or of the finance staff—there was
no documentation of what the differences were and how they were arrived at.
Because either the project manager or the finance staff could authorize a
variance and there is no consistent payment record between the two, it is
possible that the invoicing and payment history records could differ between
the project manager and the finance office.

While the financial staff and project staff indicated that they verified
guantities where appropriate before approving invoices, that was not
documented in the files; typically that back-up material was in project field
notes, which were not part of the financial files.

Three of the files were missing both the Insurance and Bond Certificates;
three others were missing the Bond Certificate.

Dates are routinely not stamped in appropriate spaces, even at the signing of
the contract by the Purchasing Division and the Finance Department.

Contract documents were not located in a common area. We found that files
were retained in severa areas in the finance office, in the construction
management offices of Engineering and in Waste Management. Interviews
indicated that this diffusion of central document control was, in part, a
contributor to the separate record keeping that existed throughout the
Department.

Budget data were not aways immediately apparent. There is not a running
list of al actions taken, but rather a paper history that would need to be pieced
together. This is complicated by the separate record keeping as well as the
fact that the paperwork in the files were not maintained in a chronological
order.
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. Project management issues that the contract review indicated include:

Inspection data is kept with the individual inspector and is not generaly
included in the contract file. We were unable to locate any centra record for
inspection data for any given project.

- Project memos are not necessarily included in the contract management files.
This may be because a great deal of correspondence is conducted over e- mail.
However, for both project management purposes and public record keeping,
all e mail correspondence should be printed in hard copy and included in the
project files.

- Thirteen out of 16 contract files were missing either the First Date Worked or
Notice to Proceed document or both. This is critical project information in
that it serves as the baseline for project scheduling, compliance inspection,
and triggers for date-based performance.

- Only one file contained field authorizations and compliance orders. In al
other cases, the project staff had to go to original records of the project
manager and/or inspectors to locate that information.

- ADA materid was never in the file. Only in the past two weeks has the
Department initiated a reporting system for ADA compliance inspections;
before that, inspectors were reporting that they had been conducting those
inspections, but there is no documentary evidence of that. The new reporting
form should correct that problem.

One additional note is relevant to this discussion. As part of the contract review, the
project team sought to compare the pricing estimates against either project bids or actual project
costs. MAXIMUS project staff randomly reviewed twelve paving contracts to compare initial
estimates to project costs; in all twelve cases, we found that the costs were either a or below
original estimate. Even so, this finding needs to be considered conservatively. The manner in
which the Department uses annual contracts renders the data relating both to base estimate and to
project cost as questionable. Thisis particularly the case for resurfacing and contract work. In

these instances, the Department awards annual contracts based on price and quantity; there are

currently four vendors under annual contract for this work. The Department then uses purchase
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orders to assign work to a vendor; there may be severa purchase orders relating to the same
contract and/or project. In order to determine overall project cogt, it would then be necessary to
track the specific purchase orders to the given project. Again, because of the way in which the
various files relating to any single project are maintained, this tracking is difficult at best.

The implication of this review is that Metro Department of Public Works does not
maintain adequate files to provide proper project management and reporting. Its methodology
results in a dower contract review and approva process. Further, once a job is completed,
because contract data is kept in different places, it may slow down related work at a later date.
Overdll, the lack of protocol makes the contract filing system an administrative drain of energies
that could be devoted to other contract activities.

In the next section, we discuss in greater detail issues around the Department’s capital
project management as they relate both to the issues described above and to broader issues
concerning an effective project management system.

2. MANAGEMENT OF CAPITAL PROJECTSALSO NEEDSTO BE IMPROVED.

Industry standards have identified several project management principals that should be
applied to each phase of the capital improvement project, from design to construction inspection,
to final acceptance. These stardards describe the following eight steps which comprise the core

project management process:
R Preparation of a project budget.

. Definition of the project, including its scope, staff resources required, project
costs, and project priority.

. Establishment of plans and schedules of each capital improvement project to
determine that tasks are to be performed internally and by private contractors, as
well as the dtart, end and milestone dates. Further, project managers should
identify the specific staff and skills necessary to complete the project.

MAXIMUS Page V-5



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit

May 10, 2002

. Monitoring and reporting the progress against each element of the schedule for
each project.

. Maintenance of the financial control systems necessary to ensure timely reports
on current expenditures of funds for each line item of the project.

. Development of a system to aert top management to cost, schedule, legal and
other difficulties and unusual circumstances encountered during the course of the
project.

. Management of the staff and consulting resources involved in the project in order

to adjust to changes in priorities and project mixes as well as to enable completion
of the project on schedule and within budget.

. Management and coordination of the interfaces needed to complete the project.

Underlying al of these principals is management accountability within the Engineering
Divison and the staff responsible for directing and controlling each Capital Improvement
Program project to ensure it is accomplished on schedule and within budget. Additionaly,
project managers should be capable of identifying legal, accounting and other technical issues,
and assigning or procuring staff with the requisite skills to ensure that these issues are handled
appropriately. Within the Department of Public Works, the Engineering Division has primary
responsibility for management of the capital project process and the projects themselves. As
noted in the first section of this chapter, the Department divides financial management between
Engineering and Staff Services.

The MAXIMUS project team review of the Engineering Division has identified a number
of issues associated with how well the Division applies these eight capital project management
principals. These issues include:

. Staffing requirements for all of the capital improvement projects that are currently
funded or likely to be funded have not been fully defined.
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. Cost of @nstruction guidelines are not fully utilized to determine the design,
inspection and construction management staffing requirements for capita
improvement projects.

. Staffing resources are not “leveled” to fit the design, construction inspection, and
construction management workload to the available staff resources.

. A time accounting system is not utilized to record the alocation of staff hours for
the design, construction inspection, and construction management by the staff of
the Capital Projects Management Section.

. “Utilization” targets have not been set for engineering staff for the design,
inspection and construction management of capital improvement projects (what
proportion of their time should be charged top capital projects versus training,
leave, administration, etc.).

. A Gantt or bar chart schedule has not been prepared for al of the capital projects
that are currently funded and will be designed and constructed over the next
twenty-four months. This would be a single chart indicating the sequencing of
each project in terms of planning and scoping, design, and construction (including
inspection and construction management).

. Monthly capital improvement program status reports are not clear and easily read.

. Capital projects are not fully scoped, and construction cost estimates are not
devel oped before commencement of design.

. Project managers do not have access to the Metro Nashville automated financial
management system, FASTNET.

. Feedback mechanisms (e.g., fina reports) have not been developed for quality
assurance purposes.
. A project management procedures manual has not been fully developed (although

the Division has made significant recent strides in developing such a manual).
A number of steps need to be taken by the Engineering Division to improve the
management of capital projects. These recommended steps are presented below.

Recommendations 4-1 through 4-10 constitute a series of recommendations for the
improvement of the Capital Projects Management Process. There are no costs associated
with these recommendations since they relate to operating procedures. However, based on
our experience with other governmental units, the MAXIMUS project team anticipates
that the Department will experience a significant improvement in the overall effectiveness
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of its capital management program. This effectiveness will be observable in improved
record keeping, greater timeliness, better cost control and financial management, and a
vastly enhanced ability to provide project information to policy officials, other
departments, and the public.

Recommendation 4-1. The responsibilities for Capital Projects management need to
be clarified.

Requirements for managing each step of the process need to be clearly identified as the
responsibility of the Engineer 3 assigned to lead the Capital Project Management Section. These
requirements need to be clearly defined, and the Engineer 3 held accountable for their delivery.
These requirements are described in the text below and a following exhibit.

. Planning and Organizing the Capital I mprovement Program. Planning of the
Capital Improvement Program projects is essential to the development of a
workable approach to completing these projects on schedule and within budget.
Key development requirements for management of the process include the
definition of each capital improvement project through the completion of a project
statemert, preparation of a detailed schedule for each project (via an automated
project planning system); the preparation of a 2 year schedule for the entire
funded Capital Improvement Program; the projection of staffing requirements to
handle planned, prioritized projects;, and the “leveling” of these staffing
requirements to assure the work does not exceed staff capacity. This planning is
designed to tie project tasks and their schedules for completion together with
specific staff resources within the Division or by contractors.

. Project Monitoring and Reporting. The project manager is required to assess
the financial and scheduling status of each project. The project manager should
be able to extract meaningful information from these status reports, not only in
terms of a particular project’s current position, but he or she should also be able to
extrapolate this information to make forecasts of future positions as well.
Variances from the budget and schedule should be reported via this financial and
accounting system as well.

. Management of Capital Improvement Program Resources. Management of
the Capital Improvement Program process is as much concerned with keeping the
project moving after it has started as it is with planning. Management of
resources proceeds directly out of the variances identified in the monitoring and
reporting phase, and the project manager is concerned with correcting these
variances.
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MANAGEMENT REQUIREMENTSFOR THE STEPS
IN THE PROJECT MANAGEMENT PROCESS
Component of the Capital
I mprovement Process Requirement Responsibility

Planning and Organizing the CIP
Upon Mayor and Council
Approval

Preparation of adesign
authorization form for each CIP
project to define the financing,
description, scope, design
considerations, and the necessary
coordination with outside agencies
(e.g., TDOT, etc.). This process
should also include an indication of
whether an EIR is required and
right of way acquired, aswell asa
determination of staffing
requirements based on application
of percent of construction
guidelines, or others as developed
by the Section.

Preparation of anetwork schedule
using Microsoft Project for each
project, including duration time for
each task, and earliest and latest
start and final times.

Preparation of bar chart schedules
for the entire CIP for a 2-year
period showing projected timing of
planned projects by major project
component (e.g., design, bid,
award, construction, etc.)

Projection of staffing requirements
to handle planned, prioritized
projects for next fiscal year,
including workload loading on a
monthly basis.

Leveling of resourcesto enable the
development of schedules based on
available staffing and other
resources.

Deputy Director — Engineering
and Engineer 3.
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Component of the Capital
I mprovement Process

Requirement

Responsibility

Project Monitoring and Reporting

Reporting viathe time
accounting system of actual
staff-hours by skill level and
position type on CIP projectsto
provide the basisfor:

- Monitoring of staff and
contractor performance
against guidelines during
each phase of the process.

- Monitoring actual versus
projected staff needs.

- Development of a database to
utilize in refining project
workload estimates.

Reporting of project statuson a
monthly basis, including status
of staff hours planned vs. actual.

Reporting of financial status of
each project showing
expenditures to date versusthe
plan.

Engineer 3 with input from
project managers. Public Works
Inspectors should be akey part of
the process of gaining insight
into contractor performance.

Finance Division should report
project financial status monthly.

Management of the CIP Project
Resour ces

Recommending within the
monthly status report steps
which can be taken to enable
completion of projects on
schedule.

Communication to top
management within the monthly
status report of CIP projects
which will not be completed on
schedule and within budget,
along with estimated completion
dates for each of these projects.

Engineer 3 with input from
project managers.
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Key system requirements include defining within the monthly report the steps that need

to be taken to restore projects back to schedule, and aerting top management when projects will

not be completed on schedule.

Although the specific duties and responsibilities are defined in the exhibit, genera goals

and objectives for each of the positions within the Engineering Division and the Finance

Division are presented below:

The Engineer 3 should be accountable for delivering Capital Improvement
Program projects on schedule and within budget, and for managing the Capital
Improvement Program process, including project selection and prioritization.

The staff within the Capital Projects Management Section should serve as project
managers for those Capital Improvement Program projects to which they have
been assigned. Further, they should assist the Engineer 3 in the management of
all status monitoring and performance regarding project implementation,
including:

- Implementing initiatives to accomplish Capital Improvement Program
projects on schedule and within budget.

- Defining and securing the staff resources needed for the project.
- Assuring that all project plans and schedules are defined.

- Monitoring and reporting progress and problems in meeting Capital
Improvement Program plans and schedules.

- Managing and coordinating interfaces between various staff of the
Engineering Division and the Finance Division.

The individua project manager from the beginning of the project to its final
conclusion should fulfill the management responsibilities listed above. Thisis a
concept of “cradle to grave’ project. Further, this concept will increase the depth
of knowledge of specific projects by employees, as one individual will be
assigned, and accountable, for the specific project.
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Eight key elements of project management were outlined above. The exhibit following
this page presents a project sequencing for the Capital Improvement Program process defining
how each of the project management components noted above fits into the overall process.

Recommendation 4-2. Prepare a summarized twenty-four month bar chart schedule

for all of the capital projects that will be designed and inspected by the Capital Projects
Section.

This schedule should portray start and finish dates for each capital project by ssimple
activity descriptions for design, bid package preparation, advertise/award, right-of-way
acquisition, environmental impact reports, and construction. This schedule should be prepared
for all capital projects that will be assigned to the Capital Projects Section during the next
twenty-four months based upon the estimate by the Assistant Public Works Director —
Engineering of the available funding for capital projects during thistime frame.

The Engineer 3 is currently working on such a twenty-four month schedule. This bar

chart should be updated on a monthly basis using Microsoft Project.
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SEQUENCING OF PROJECT MANAGEMENT ACTIVITIES

STEP ACTIVITY

1 Analysis and assessment by the Public Works Department based on a determination of
infrastructure repair, construction and maintenance requirements.

2 Submittal of the Capital Improvement Program budget requests, including the solicitation of
Capital Improvement Program project requests within the department; preparation of
financial analysis and development of financial strategies; analysis and prioritization of
Capital Improvement Program projects.

3 Definition, planning and organization of Capital Improvement Program projects for Metro
Nashville. These project management components include the definition of the project
through the creation of design authorization forms, preparation of project schedules;
determination of staffing requirements for each project; resource leveling to assure that
workloads do not exceed staff or contractor capacity; and preparation of a master schedule
for the Capital |mprovement Program for a minimum of 24 months.

4 Preparation of environmental reports if the project is considered to have a potentially
significant environmental impact.

5 Preparation of construction drawings and specifications for each project.

6 Acquisition of land or right-of-way, including site selection, approval, negotiation and
purchase or condemnation.

7 Procurement of necessary permits or clearance from other agencies, utilities, other.

8 Advertising of bids, selection of contractor, award of construction contracts.

9 Construction improvements, including construction inspection and contract administration.

10 Capital Improvement Program project closeout. This step includes the final acceptance of
the project and the processing of final payment.

11 Evaluation of the progress of the project in terms of its adherence to budget and schedule.
Any deviations should be reported to top management. This process of monitoring and
reporting commences with the design of the project.

12 Management of Capital Improvement Program project resources and schedule. Project
managers should take the actions necessary to keep the projects on schedule and within
budget, including analyzing the causes of variance, determination of their magnitudes, and
directing the actions to correct the variances. This process also commences with the design
of the project.
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Recommendation 4-3. Microsoft Project should be more fully utilized for the
scheduling of each project.

The Engineering Division has acquired and is utilizing Microsoft Project. This use of this

software should be expanded for project management as noted below.
. Inputting all capital projects that are funded and that will be designed and
inspected during the next twenty-four months, including those that will be

designed and inspected by TDOT;

. Adjusting schedule duration based upon monthly narrative statements generated
by the engineers or construction inspectors assigned to capital projects;

. Inputting actual cost data for the project for the previous month to maintain life-
to-date cost data for the project.

All projects should be scheduled using network diagramming or time scale critical path
method arrow diagrams. Gantt charts could be utilized for less complex projects.

Microsoft Project should be updated every month as part of the process for generating the
monthly capital project status report. The resource-leveling component of Microsoft Project
should be utilized to assure schedules are realistic. Whenever conflicts occur between the desired
completion dates and the completion dates generated by resource leveling, these issues should be
raised to the Engineer 3 and the Assistant Public Works Director — Engineering.

The Engineer 3 is scheduling training for all of his engineering staff regarding the use of
Microsoft Project. This is a logical step. This staff should be utilizing Microsoft Project to
manage their assigned capital projects and continuously inform the Engineer 3 regarding the
status of these projects.

Recommendation 4-4. Prepare a monthly capital project status report.

The Capital Project Management Section already prepares a number of capital project

status reports, as does the Department’s Staff Services unit. The Capital Project Management
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Section should enhance the quality of this reporting information be preparing a monthly narrative

statement regarding each capital project no later than the fifth working day of the month. The

following information should be included in this status report.

Capita project number (based upon the number assigned in the six year capital
improvement program);

The capital project name;

The engineer or construction inspector assigned to the project (or the consulting
engineer);

A comparison of actual project costs to date versus planned including

Design budget;

Design expenditures to date separately identifying staff expenditures from
consulting expenditures,

Construction management expenditures to date separately identifying
contract administration, construction inspection, and consulting
engineering expenses,

Construction cost as budgeted; and

Current construction cost as estimated by the Engineer 2 responsible for
construction management.

A comparison of actual project schedule to date versus planned including:

The date the design was scheduled to begin and actually begun;
The date the design was scheduled to finish and actually finished;

The date the City Council was scheduled to award a contract for the
construction versus the actual (or new estimated date);

The date the construction was scheduled to begin and actually begun; and
The date the construction was scheduled to finish and actually finished.

The current status of the capital project containing explanations such as
30% design complete.

MAXIMUS
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After distribution of this status report, it should be the basis of a monthly meeting
between the Engineer 2's, the Engineer 3, and the Assistant Public Works Director —
Engineering.

This status report should be “posted” to the Engineering Division’s web site.

Recommendation 4-5. More complete guidelines should be utilized to document
resour ce requirementsfor the design and inspection of capital improvement projects.

The exhibit presented following this page presents an example of guidelines for the
design and inspection of capital improvement projects as a percentage of construction. These
guidelines have been developed based upon data developed by the American Society of Civil
Engineers (ASCE) in their publication entitted Consulting Engineering: A Guide for the
Engagement of Engineering Services. The ASCE stated that the percentage of construction cost
“has been widely used for determining the compensation of consulting engineers on assignments
where the principal responsibility is the design of various works, and the preparation of
drawings, specifications, and other contract documents as necessary.” The following points
should be noted concerning this cost of construction guideline.

. These guidelines were developed to “fit” the different types of work activities in
each capital project. These include planning and scoping, design development,
design survey, design administration, construction survey, construction
inspection, construction management, and project closure.

. The guidelines are expressed as a percentage of construction (e.g., the cost of
staffing as a percentage of construction). To determine the number of staff hours
required, divide the cost of the work activity based upon the cost of construction
guidelines by the hourly salary and benefit cost of the engineer assigned to the
project.

. Two different levels of complexity are noted: average and above average. An
above average level of complexity should be based upon the need to dea with
other agencies (e.g., TDOT), the design complexities of the project, or problems

with planning and construction (e.g., traffic staging). As a general rule, no more
than one out of three capita projects should be above average complexity.
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Allocation of Staff Resourcesfor Design and | nspection AsA Median
Per centage of Net Construction Costs

Type of Street Construction Street Reconstruction
Project
Leve of Above Average Average Above Average Average
Complexity
Construction | $0.25 $1 $0.25 $1 $0.25 $1 $0.25 $1
Cost (+/-) million | million | million | million | million | million | million | million
Planningand | 05% | 05% | 05% | 05% |0.5% 05% | 05% | 0.5%
Scoping
Design 10% 8% 9% 7% 13% 11% 10% 8%
Development
Design Survey | 1.5% 1% 1.5% 1% 1.5% 1% 1% 0.5%
Design 2% 2% 15% | 1.5% 2% 2% 15% | 1.5%
Administration
Construction 3% 25% | 2.5% 2% 2% 15% | 1.5% 1%
Survey
Construction 5% 5% 4% 4% 5% 5% 4% 4%
Inspection
Construction 3% 3% 2% 2% 3% 3% 15% | 1.5%
Management
Project 04% | 01% | 04% | 01% | 04% | 01% | 04% | 0.1%
Closure
Total 25.4% | 22.1% | 21.4% | 18.1% | 27.4% | 24.1% | 20.4% | 17.1%
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The guidelines identify resource requirements for each work activity associated
with a project.

If a consulting engineer is accomplishing the design, the engineer in the Capital
Projects Section would utilize the guideline for design administration, and not
design development.

The Engineer 3 and Engineer 2 should utilize these guidelines to determine the staffing

reguirements for each capital project before the commencement of design.

Recommendation 4-6. A design authorization form should be completed before
commencement of design.

Only the Deputy Public Works Director — Engineering or the Director of Public Works

should authorize the initiation of design of a capital project before its commencement. Design

of a project should not be initiated until the resources required (staff hours and construction

funding) for completing the project have been identified using the design authorization form.

The design authorization form should include the components enumerated bel ow.

The project title including the phase of the project, if relevant.

A genera project description including a narrative summary description of the
project, specific physical improvements included, the location of the project, and
the relationship to master plans.

The capital project number (as noted in the six year capital improvement
program).

The financing and the cost including the source of funds, and the appropriation
status.

A budget covering the project management staffing, appropriate consultants,
property acquisition, utility relocation, etc., by major expenditure component.
The responsibility for completing the various components of the capital project
including the following:

- Design (in house staff, TDOT, or consulting engineer).

- Construction ingpection (in house staff, TDOT, or consulting engineer).

- Environmental impact report required;
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- Right of way acquisition required and, if so, the number and APN of the
parcels.

- Utility relocations required, problems with relocations, and timing issues.

The preliminary schedule for completing the design and construction of the
capital project including the schedule for design, bid package preparation,
advertise/faward, right-of-way acquisition, environmental impact reports, and
construction and including the dates of important events such as approval of the
award of construction contract by the City Council

A document control procedure and record-keeping system including contract
documents.

A change order procedure which includes a documented, systematic approach to
the handling of construction change orders.

Organizational structures, management skills, and staffing levels required
throughout the design and construction phase. This includes the estimated
staffing required in terms of person hours required for design and construction
inspection utilizing the cost of construction guidelines.

Quality Control and Quality Assurance functions, procedures, and
responsibilities for design and construction.

Materials testing policies and procedures.

Design and construction reporting requirements, including cost and schedule
control procedures.

Design considerations or issues related to the capital project such as complexities
of the design.

Coordination with other agencies required and the key contacts.
Specia requirements likely to affect the project including public hearings or

meetings, complex right of way acquisition, utility relocations, interagency
coordination, etc.

The Engineer 3 already has much of this information available in different documents.

This information needs to be consolidated into a single document and reviewed with the

Assistant Director of Public Works— Engineering.
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Recommendation 4-7. A pre-design meeting should be conducted prior to the
commencement of design.

The Engineer 2 leading the project is responsible for convening the pre-design meeting.
The purpose of this meeting is to provide an explanation of the background of the project,
problems to evaluate, alternatives to be considered, preferred alternative, the proposed schedule
for completing the project, and the estimated construction cost. The design authorization form
should serve as the basis for the meeting.

The engineer assigned to this project, the Engineer 2's for both design and construction
management, the Engineer 3, and the Assistant Director of Public Works — Engineering should
attend this meeting. As appropriate, representatives of Metro’'s ADA Office, other affected
Metro Departments, and the public utilities should also have the opportunity to participate in
order to assure maximum coordination.

If the capital project is to be designed by a consulting engineer, the meeting should not
be scheduled until the consulting engineer has been selected. The consulting engineer should
attend this meeting.

Recommendation 4-8. A design report should be completed when the design is no
mor e than 10% complete.

The engineer assigned to the deign development of the capital project should be
responsible for preparing a design report (project evaluation and aternatives study). If a
consulting engineer is completing the design of the project, then the consulting engineer would
prepare this design report.

The design report should be prepared when the design is not more than 10% complete.

The purpose of the design report is to serve as a preliminary design review to enable the
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Engineer 2 and the Engineer 3 to review and approve the proposed design approach. More
specifically, the design report should:
. Briefly identify the capital project and describes the project.
. Provide a background to the project including project history, whether the project
has any outside support or opposition, and whether any commitments regarding

the project have been made.

. Define the problem the capital project is intended to solve and the alternatives
considered that could possibly solve all or a portion of the problem.

. Outline the detailed scope of the project and the reasoning behind the selection
of the aternative utilized for the design and other engineering decisions.

. Outline in detail the design criteria used for the capital project and the rationale
for those criteria.

. Set forth the detailed construction costs for the capital project based upon a
detailed review of expected problems and the completion of 10% design, and the
sources of funding.

Upon completion of the design report, the engineer assigned to the project should
schedule a preliminary design review meeting. The engineer assigned to this project, the
Engineer 2's for both design and construction management, the Engineer 3, and the Assistant
Director of Public Works — Engineering should attend this meeting.

At this meeting, the engineer assigned to the project should briefly review the project,
the alternatives selected, the selected aternative and why this aternative was selected, the
design and construction cost estimate, specia problems not resolved, the project schedule, and
the staffing requirements (or consulting engineer) needed to complete the design and
construction management.

Recommendation 49. The Capital Project Management Section should utilize a
time reporting system to capture the staff costs associated with design and inspection of

capital projects. The preference would be for the Department to use systemsthat Metrois
currently in the process of acquiring so that there would be no additional cost impact.
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A time reporting system should be acquired and utilized by the Capital Project
Management Division. This system should be utilized to capture the amount of staff hours
allocated to design and construction inspection of a capital project and the service and supply
costs as well. The intent of this system is to identify the actual staff hours allocated to a project
versus the planned staff hours.

Metro is currently in the process of acquiring an activity-based costing system. It may
be possible that the system would be sufficient to capture the time and costs components of
project design; if so, this would provide the most integrated approach to project design and
financial management.

Recommendation 410. A final report should be prepared upon completion of a
capital project.

Without a formal analysis and distribution for review, the mistakes and weaknesses of
one project will almost certainly be repeated on others. The final report should focus on
analyzing the good and bad aspects of the completed project, transmitting that information to
the staff of the Capital Project Management Section, and providing a convenient summary of
the project.

At the completion of the project, the engineer assigned to the project should complete a

final report including:

. Project name, project number, and a description of the project.

. The schedule for completion of the project — planned versus actual.

. The design costs for the project — planned and actual including cost per sheet;
. Construction management costs — planned versus actual.
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Congtruction costs — planned versus actual with an identification of al of the
change orders and the reasons for those change orders.

The staff hours allocated to the project — planned versus actual.
Whether as-built plans have been completed
Comments and discussion regarding the project as recessary including unusual

conditions encountered during the project such as contractor deficiency, quantity
difference, scope change, €tc.

This report should be circulated to the Engineer 2's, Engineer 3, and the Assistant Public

Works Director — Engineering.

Recommendation 4-11. Engineering Technician 3's assigned to construction
ingpection should document their inspection work.

Our review of Departmental inspection records indicated the following deficiencies in

this area:

Inspection records were largely manual, maintained by each inspector as that
inspector determined most reasonable.

Inspection logs were not entered into a standardized information data base for
Departmental access, nor were they systematically filed.

While the inspectors asserted that they performed ADA compliance inspections,
the project team observed no documentary evidence of those inspections,
including any information indicating whether inspection results were forwarded
to the ADA Office. As noted earlier, the Department has initiated a reporting
system in mid-March.

The contract review discussed earlier in this chapter was unable to create any
specific link between inspection record information, project field orders, and
subsequent project change orders.

Inspectors indicated that they were assigned projects based on relative work load
rather than on any system designed to maximize inspection time and minimize
transit time.

The documentation of work activity by Engineering Technician 3's during construction

inspection needs to be substantially improved:
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Work activity and record keeping needs to include a number of different reports.

- Daily inspection reports covering all phases of construction observed that
day. The report should include unusual occurrences, conversations with the
contractor, methods of construction observed, equipment utilized, or verbal
agreements with the contractor with copies of the report included in the
contract file and another routed to the Engineer 2 assigned to construction
management.

- Condtruction diaries with a separate diary for each mgor contract. The
information included in the diary mirrors that of the daily inspection report
except that it remains in the possession of the Engineering Technician 3.

- Documentation of inspection of infrastructure such as curb ramps for
compliance with ADA requirements.

- Change order notices should be submitted whenever there are deviations
from the plans or specifications resulting in changes of unit quantities
describing the change, location, reasors for the change, materials involved
and items under which payment will be made, with copies of the report
included in the contract file, and two others routed to the Engineer 2 assigned
to construction management and the engineer within design that was
responsible for design or design administration by a consulting engineer.
Currently change orders are based on accumulated field authorizations, the
documentation for which is not consistently maintained in a contract file.

- A weekly report of working days maintained for each contract indicating
how many calendar days have expired on the contract and how many
unworkable days occurred that week, by day, and total unworkable days to
date.

- A monthly progress report covering the work completed that month and
summarizing the work completed for each contract.

Inspection records need to be standardized and filed with the specific project
files.

Record keeping should be automated as part of the design of the Department’s
overall project management system. To assist in this, the system should
accommodate the use of hand held recording devices, and the inspectors should
be equipped with those devices as soon as the management system is in place.
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. Inspectors should be assigned projects based on either unique qualifications for a
given project or on a geographic basis. Geographic assignment will minimize
travel time and provide more work time on site, resulting in improved project
performance.

Recommendation 4-12. The document management procedure should be expanded
toinclude a required table of contents and all documents should be maintained in a binder
with all of the binders maintained in a centralized location.

The Engineer 3/Capital Project Management Section has developed a document
management procedure for capital improvement projects. The procedure should be modified to
include a required table of contents for document management for each capital improvement
project, maintenance of these documents in a single binder for each project, and the centralized
location of this binder (so that all projects are stored centrally). The suggested table of contents

isin the exhibit following this page.

Metro is working on a city-wide document imaging system initiative. The Department
should take advantage of this initiative and become an early participant. The idea would be for
the Department to digitize its records, beginning with current project management records, and
then utilize a Departmental intranet to provide online access for use by Department personnel
and public officials. Similarly, the Department should digitize its mapping, link the mapping to
the Metro GIS, and make the information available both through a departmenta intranet and
Metro’s public web site.

Recommendation 4-13. The engineering staff within the Capital Project

Management Section should be provided with access to the automated financial system
from their desktop personal computer.

Rather than segmenting capital management between engineering and staff services,
personnel in both units need to have online access to project data. In the case of the

engineering staff, this would include access to Metro’s financial management system. Metro
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should begin immediately providing training to those personnel so that they can be granted
appropriate access to the financial management system at the earliest opportunity.

In summary, the management of capital projects needs to be improved given the sizable
capital projects that are occurring right now (e.g., ssdewalk construction) and those that are
planned (e.g., the $30 million bond issue for road projects). The recommendations above will
result in a vastly improved system, with greater effectiveness in capital planning and

management.
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Table of Contentsfor Document Management System

Category Title

Category Item

Consultant Selection Process

Scope of Work/Services

Request For Proposal

Evaluations

Council Actions

Council Staff Reports to the City Council for Consultant
Design

Council Staff Reports to the City Council for Construction
Contract

Contracts

Consultant contract and change orders

Construction contract and change orders

Design Review

30% - 60% - 90% design reviews

Bidding

Addenda

Construction

Shop submittals

Contractor requests for information

Daily contractor reports

Construction meetings and agenda

ADA Compliance

Project Schedule

Design project schedule

Construction project schedule

Monthly project status reports (design and construction)

Financial

Check requests

Pay requests

Project budget setup

Purchase orders

Monthly financial reports for the project

Correspondence/Communication
Plan

City Council/Mayor, Right-of-Way, client department

Consultant

Communication plan for the public

Contractor

Public

Utilities

Closeout and Warranty

Reeases and affidavits

Warranties

M & O Manuals

Construction Documents (Plans and Specifications)

Asbuilt drawings
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Recommendation 4-14. Metro should develop a contract management system for
use by all departments. Depending on the approach decided upon, a contract
management system could cost from an estimated $250,000 to $1,000,000 or more. The
benefit of such a system would be an effective means of project management, which should
trandated into a more efficient use of capital funds and improved public reporting.

Throughout this report, we have discussed—and will continue to discuss—
various activities that relate to contract and project management, and we have provided various

recommendations for “stand-alone” solutions. The most notable of these include:

. Capital improvement planning
. Project planning and scheduling
. Project reporting

. Use of design guidelines

. Time reporting

. Cost reporting and analysis

. Inspection reporting

. Financial control

. Document management

However, if overal contract/project management is to be effective, all of these various
management and reporting elements have to be integrated into a coherent system. In such a
system, data entry and reporting would flow from one work activity to another and project
managers and public officials would be able to obtain prompt, accurate information about the
status of projects. The result should be greater efficiency in planning, constructing, and
managing projects and good public reporting.

Currently, Metro has severa initiatives which would impact on any integrated project

management system:
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. The underlying initiative is the implementation of FASTNET, a J.D. Edwards
based Enterprise Resource Management (ERM) package for financia
management. This system will serve as the core financia management and
reporting system from which various other applications will be based.

. Metro is currently in the process of selecting and implementing a labor
management system that will capture labor costs for various work activities

. A third element is an activity-based costing system that Metro is obtaining. This
system will integrate with FASTNET and the labor management system to
develop detailed activity costs.

Any integrated project management system will need to work in conjunction with these
initiatives. Given that these initiatives cover all of Metro and that the Department of Public
Works is not the only department within Metro responsible for project management, it would be
most appropriate for Metro to consider this recommendation in a Metro-wide context. There
are three approaches which Metro should consider. These include development of systems
integration/tranglation applications that links the various existing systems to collect and report
information, acquisition of the J.D. Edwards Project Management module and adapting it to
Metro's needs, or acquiring a separate project management application that can integrate with
the existing applications. The most appropriate approach will depend on development of a plan

that addresses the needs of all prospective users.

3. EIGHT ADDITIONAL STAFFWILL NEED TO BE ADDED FOR THE
DEPARTMENT TO FULFILL DESIGN REVIEW RESPONSIBILITIES.

To assess the workload impact on the Engineering Division, MAXIMUS reviewed four
plat maps and their bond estimates for public improvements being constructed as part of the
plat. These four plat maps included Andrew Jackson Business Park, Baypointe, Meadows of
Seven Points, and Holt Cove. Overdl, 40% of the workload will be transferred to the

Water/Wastewater Utility Department based upon the dollar value of the improvements. 60% of
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the workload will remain including base stone, asphalt binder, asphalt surface, curbs and

backfill, monuments, street signs, sidewalks, and traffic signals.

The Engineering Division will require additional staff to enable the Division to

participate meaningfully in the development review process and continue to assure the

construction of these improvements adhere to Metro Nashville's standard specifications.

Overdl, eight staff will be required. This includes the following steff:

An Engineer 3 to manage the Devel opment Services Section.

An Engineer 2 and two Engineer 1's to plan check the preliminary and final plats
as well as the improvements associated with commercial and industrial building
permits.

A Technical Services Coordinator (as a working supervisor who would also
conduct inspections) and two Engineering Technician 3's to conduct
construction inspections.

An Engineer 1 who was assigned to the Codes Department for permit plan
checking

Overdl, eght staff will be required by the Engineering Divison to fulfill its

responsibilities for development review.

The responsibilities of the professional engineering staff will include the following:

Roadway design review of approximately 150 plans submitted annually.
Sidewalk design review of approximately 600 plans annually.

Plat review for right-of-way and construction plans of approximately 400 plats
per year.

Calculating the bond requirements for these developments with 65 bonds issued
per year.

Design review meetings twice per month.

Planning Commission meetings twice per month.
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Administrative duties and meetings with developers and other customers.

One of the eight positions, an Engineer |, was assigned to work in the Planning
Department to assist with walk-in customers as a customer courtesy. Without
this position, applicants will need to travel to the Engineering Division office to
submit plans for review.

Recommendation 4-15. Eight engineering positions should be added to the Public
Works Department to carry out the development review and inspections. This will
require an appropriation of approximately $400,000 for the salaries and benefits of the
individuals. The added positions are necessary for the Department to carry out itsreview
responsibilities. These positions areincluded in the organizational recommendations later
in this Chapter.

4. THE ENGINEERING DIVISION SHOULD BE REORGANIZED TO IMPROVE

ACCOUNTABILITY.

There are a number of issues with the present organizational structure of the Engineering

Division. These issues are presented below.

Some functions are reporting to the Assistant Public Works Director —
Engineering that should be delegated to middle managers within the Engineering
Division. These include the Permits Section and the ITS Section.

The responsibility for pavement management is currently assigned to the Streets
and Roads Division. Responsibility for managing the preventive maintenance of
street nfrastructure is usually assigned to engineering to assure adherence to
standard specifications and the coordination with capital projects management
and construction inspection. The involvement of engineering needs to occur at a
number of points within pavement management including:

- Quality engineering design including proper pavement, base
course, and sub-grade thickness, the specification of an
appropriate pavement mix design and appropriate grades (slopes)
and stormwater collection systems to minimize the deleterious
effects of water on the paved surface.

- Quality installation (construction inspection) including adequate
pavement compaction, instalation in accordance with the
designed thickness, the composition of specified materia, the
installation of the pavement in the proper conditions and at the
proper grades, €tc;
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- Managing preventative maintenance to keep the paved asset from
deteriorating to the point of requiring major rehabilitation or
reconstruction before its design life has expired; and

- Recycling and/or reuse of paved assets as appropriate.

. The responsibility for managing parking enforcement and structures is assigned
to an Assistant Public Works Director — Parking. The implications of an effective
parking enforcement program and on/off street parking has a number of
important traffic engineering implications including:

- Promoting and complementing a comprehensive transportation System
through the careful balance of rates and parking supply to encourage the
use of the most efficient and economical transportation modes available;

- Developing and implementing parking management strategies designed
to maximize the usage of the available parking supply in order to enhance
the economic development of the central business districts;

- Assisting in the unimpeded flow of traffic in congested business areas by
enforcement of parking regulations; and

- Protecting residents in permitted areas from overflow parking impacts
from by business districts, large public facilities, and metro parking.

. Responsibility for development services within the Engineering Division is
fragmented. While there is an Engineer 3 responsible for development services,
there are development-related functions that report to other managers within the
Engineering Divison. The Permits Section, which issues street excavation
permits, encroachment permits, and street closure permits reports to the Assistant
Public Works Director — Engineering. An Engineer 1 within the Capital Projects
Management Section plan checks commercial and industrial building permits.
The Permits Section also plan checks and inspects public improvements
associated with commercia and industrial building permits. The Records Section
provides street addresses and names for new development after the plat is
recorded, utilizes the Land Information System to maintain the street name
index, microfilms plans including plat, grading, and drainage plans, and plat
construction plans, etc.

. Responsibility for capital project management is fragmented. There is an
Engineer 2 assigned responsibility for construction management. Another
Engineer 2 is assigned responsibility for design, primarily bridges. However,
three Engineer 1's and a Technical Services Coordinator report directly to the
Engineer 3.

Recommendation 416. The following chart presents the proposed organizational
structurefor the Engineering Division. Thereis no cost associated with the reorganization
itself; however, several of the personnel changes will have some cost implications, and we
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present those as they relate to the specific personnel actions in the following detailed
recommendations. The MAXIMUS project team believes that this organization will
provide for a more effective Engineering Division based on appropriate segmentation of
duties and assignment of responsibilities, creation of work units that have specific focus,
and the enhancement of a core capital management unit.

PROPOSED ORGANIZATIONAL STRUCTURE
ENGINEERING DIVISION: OVERVIEW

Engineering Division
Assistant Director of Public Works

- Engineering
Office Support
Manager
|
Office Support
Representative 3
| [ |
Traffic Engineering Capital Improvements & Contracts Development Review
Transportation Manager Engineer 3 Engineer 3
|| Parking Enforcement/Structures || Pavement Management || Records
Administrative Services Officer 3 Engineer 2 Engineering Technician 3
Intelligent Transportation || Sidewalk Management Excavation, Encroachment, and

- System Engineer 2 | |Street Closure Permits Issuance

Engineer 1 & Inspection

| |__Construction Management Technical Specialist 2
Transportation Planning and Engineer 2

- Design Development Review

Engineer 3 || Design Management Engineer 2

Engineer 2
Traffic Studies and Traffic Construction Inspection

L Impact Analysis Technical Services Coordinator

Engineer 2
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TRAFFIC ENGINEERING SECTION
Traffic Engineering
Transportation Manager
I
\ I I |
Transportation Planning and Design| | Traffic Studies and Impact Analysis Parking Enforcement Intelligent Transportation System
Engineer 3 Engineer 2 Administrative Services Officer 3 Engineer 1
Engineer 1 (3) Engineer 1 Maintenance &
B | Repair Worker 2
Engineering Engineering
Technician 1 B Technician 3 Maintenance &
Repair Worker 1 (2)
Engineering
7|  Technician 3 |_|Parking Enforcement]
Supervisor
| 1 Engineering
Technician 2
Parking Enforcement
| 1 Engineering Officer (4)
Technician 1
Engineering
|  Technician 1

CAPITAL IMPROVEMENTSAND CONTRACT MANAGEMENT SECTION

Capital Improvements and Contracts Management

Engineer 3
|
| [ [ \
Pavement Capital Project Construction Sidewalk
Management Management Management Management
Engineer 2 Engineer 2 Engineer 2 Engineer 2
Office - Office Support
B Clerk Il Engineer 1 (8) B Representative 3
Engineering CAD/ Engineering
Technician 3 (3) GIS Analyst 1 7| Technician 3 (5)
|| Survey
Engineering Technician 3

V—I—\

Engineering Maintenance
Technician 2 and
Repair Worker 2
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DEVELOPMENT REVIEW SECTION

Development Review
Engineer 3
|
| [ [ |
Plat Plan Check Construction Inspection Street Naming/Addressing & Excavation, Encroachment, &
Engineer 2 Technical Services Coordinator| | Street/Alley Index Maintenance Street Closure Permit
Engineering Technician 3 Issuance & Inspection
Technicial Services

Coordinator

Engineer 1 Engineering Engineering || Engineering

Technician 3 Technician 2 Technician 3

Engineer 1 Engineering || Engineering

Technician 3 Technician 3

Engineering

Technician 3

Engineering
Technician 3

Office Support
Representative 3 (2)

The following table presents a comparison of the staffing in the proposed organization

against the existing work assignments. Details relating to the changes in position are discussed

in the detailed recommendations after this table.

Engineering Division
Matrix of Personnel Assignments

Function Current Proposed Comments
Division Administration | Asst. Dir of Public Asst. Dir of Public
Works — Engineering Works - Engineering
Office Support Mgr Office Support Mgr
Office Support Rep 3 Office Support Rep 3
Traffic Engineering Transportation Manager | New position

Admin

Traffic Engineering: Engineer 3 Engineer 3
Planning & Design Engineer 1 (2) Engineer 1 (3)
Engineer Tech 1 Engineer Tech 1
Traffic Engineering: Engineer 2 Engineer 2
Studies & Impacts Engineer 1 Engineer 1
Engineer Tech 3 (2) Engineer Tech 3 (2)
Engineer Tech 2 Engineer Tech 2

Engineer Tech 1(2)

Engineer Tech 1 (2)
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Engineering Division
Matrix of Personnel Assignments
Function Current Proposed Comments
Traffic Engineering: Assistant Dir (part time) Position incorporated

Parking Enforcement

Finance Officer 2
Admin Services Ofcr 3
Maintenance & Repair
Worker 2
Maintenance & Repair

Admin Services Ofcr 3
Maintenance & Repair
Worker 2

Maintenance & Repair

into duties of
Transportation Mgr
Reassigned to Admin.
All of these positions
arecurrently in the
Parking Division

Worker 1 (2) Worker 1 (2)
Corrections Officer Parking Enforcement Civilianization of
(Leadworker) Supervisor position
Corrections Officers (5) | Parking Enforcement Civilianization of
Officer (4) position; reduction of 1
Intelligent Engineer 1 Engineer 1
Transportation System
Capitd Imp rovements Engineer 3 Engineer 3
and Contracts
Management Admin
Capital Improvements: Technical Sves Coord. Engineer 2 Reassignment and
Pavement Management reclassification from
Streets and Roads
Office Clerk 2 Office Clerk 2 Reassigned from Streets

and Roads

Capital Improvements:
Pavement Management

Engineer Techs 3 (3)

Engineer Techs 3 (3)

Reassigned from Streets
and Roads

(continued)
Capital Improvements: Engineer 2
Capital Projects Engineer 1 (2) Engineer 1 (8)
Technical Svcs Coord. Reassigned to Admin.
Div., IT Section
CAD Analyst 1 CAD Analyst 1
Capital Improvements: Engineer 2 Engineer 2
Construction Mgmt Technical Svcs Coord
Office Support Rep 3 Office Support Rep 3
Engineer Tech 3 (3) Engineer Techs 3 (5)
Engineer Tech 3 - Engineer Tech 3 -
Survey Survey
Engineer Tech 2 — Engineer Tech 2 —
Survey Survey
M & R worker 2 - M & R Worker 2 -
Survey Survey
Engineer Tech 1
Capital Improvements: Engineer 2
Sidewalk Management
Development Review: Engineer 3
Administration
Development Review: Engineer 2 Engineer 2
Plat/Plan Check Engineer 1 (2) Engineer 1 (2)
Engineer in Training
Engineer Tech 3
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Engineering Division
Matrix of Personnel Assignments
Function Current Proposed Comments
Development Review: Technical Services Technical Services
Construction Inspection | Coordinator Coordinator
Engineer Techs 3 (4) Engineer Tech 3 (2)
Development Review: Engineer Tech 3 (2) Engineer Tech 3
Street Naming/Index Engineer Tech 2 Engineer Tech 2
Development Review: Technical Specialist 2 Technical Services
Permits & Inspections Coordinator
Engineer Techs 3 (7) Engineering Techs 3 (4)
Engineer Tech 2

Office Support Rep 3 Office Support Rep 3
(2 (2

Total Positions

Current
In Division 4
In Other Divisions 16.5
Subtotal 70.5
Proposed
In Division 68
Transferred 2
Subtotal 70
Net New Positions | (.5)

The key features of the reorganization are:

The responsibility for supervising Permits and Records would be assigned to
the Engineer 3/Development Services. This Engineer 3 would supervise an
Engineer 2 responsible for review of plats, the Technical Services Coordinator
responsible for construction inspection, the Engineering Technician 3
responsible for Records, and the Engineering Technician 3 responsible for
Permits.

A separate unit should be established within the Traffic Engineering Section
with responsibility for Neighborhood Traffic Management. The Engineer 3
would supervise this unit. The proactive identification of opportunities to reduce
accidents, reduce congestion, and develop long-range transportation plans is a
capability sorely missing within the Engineering Division.

The responsibility for managing the parking enforcement/structure
program should be assigned to the Transportation Manager. The Assistant
Public Works Director — Parking position should be eliminated. The Finance
Officer 2 position should be transferred to the Staff Services Division. The
Administrative Services Officer 3 should continue to supervise parking
enforcement/structures, and report directly to the Transportation Manager.
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Responsibility for the pavement management program is transferred into
Engineering. The current pavement management unit located within the Streets
and Roads Division would be transferred to Engineering under this organization
plan. A Technical Services Coordinator currently supervises the Pavement
Management Unit. The Unit is staffed exclusively with technical and clerical
staff. Given the nature of the problems within the pavement management
program and the level of expenditures, it is recommended that a licensed
professional engineer position — an Engineer 2 — be added as the supervisor of
the unit, and the Technical Services Coordinator position be deleted. The
Pavement Management unit would then consist of an Engineer 2, an Office Clerk
2 and three engineering technicians. There is alot of engineering work required
to develop an effective pavement management program for Metro Nashville
(e.g., reducing reliance on expensive pavement overlays and increasing the use
of cheaper and effective durry sead and cape sedls, discussed later in this
chapter).

Responsibility for the sdewalk management program should be assigned to
an Engineer 2 who will have lead management and project coordination
responsibility. This is discussed in greater detail in the chapter section on
sidewak management.

The responsibilities of the Engineer 2 responsible for bridge design should
be broadened to include supervision of all staff assigned to the design of
capital improvement projects other than pavement management and
sidewalks. This would include supervison of three Engineer 1's and the
Technical Services Coordinator presently reporting to the Engineer 3. The
Engineer 2 would function as the team leader for design, while the other
Engineer 2 within the Capital Projects Management Section would act as the
team leader for construction.

The responsbility for construction inspection of public improvements
constructed as a result of development, including storm drainage, should be
retained within the Development Services Section. These staff would inspect
public improvements including streets, sidewalks, curbs and gutters, and storm
drains for conformance with standard specifications. While the NPDES program
staff were to be transferred to the water/wastewater utility effective April 1, it is
important from a segregation of duties perspective that the staff responsible for
enforcing the laws regarding NPDES not also administer the laws.

The responsibility for inspecting public improvements associated with
commercial and industrial building permits (i.e., sddewalks, driveways, curb
and gutter, storm drains, etc.) should be reassigned from the Permits Unit to
the Development Services Section.
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S.

A NUMBER OF STAFF _SHOULD BE REALLOCATED WITHIN THE

ENGINEERING DIVISION TO ENHANCE THE CAPACITY OF CAPITAL

PROJECTS.

There are a number of indications that the staffing within the Engineering Division for

capital project management is inadequate given the recent and significant increases in bond

funding for capital improvement projects..

The extent of capital projects has expanded considerably beginning in 2001, increasing

the workload faced by the Capital Project Management Section of the Engineering Division.

The table below presents the bonds issued by Metro Nashville since 1996. Important points to

note regarding the data contained within the table include the following:

. In 1996 and 1997, amost $30 million in bonds were issued by Metro Nashville
each year. Almost two-thirds of these bond issues were for roads, bridges,
sidewalks, signalgtraffic, and Council Infrastructure Projects.

. No bonds were issued in 1998 and only $2.8 million in 1999.

. Beginning in 2001, the amount of bonds issued increased significantly: $36.7
million in bonds were issued in 2001 and $83.4 million in 2002. 64% of the
bonds issued in 2001 were for roads, bridges, sidewalks, and signalg/traffic, and
this percentage increased to 74% in 2002.

GSD MP| USD MP
PublicIlmp[ MPImp | MP Imp Imp Imp GSD uUsD GSD
Bondsof | Bondsof | Bondsof | Bondsof | Bondsof | Notesof [ Notesof [ APPROP.
CATEGORY 1996A 1997A 1999 2001 2001 2002 2002 2002
Roads $6.1 $7.7 $2.0 $2.5 $0.0 $30.0
Bridges $2.8 $4.2 $0.0 $3.0 $0.0 $0.5 -
Sidewalks $5.9 $2.5 $0.0 $2.0 $14.5 $10.0 $10.0
Signals/Traffic $0.2 $1.3 $0.8 $1.0 $0.4 -
Storm Drainage $3.3 $5.5 $0.0 $1.0 $7.3 $6.0
Environmental -
WM $10.2 $0.8 $0.0 $2.1 $1.0 $1.1 $0.5 -
Equipment-Fleet $0.0 $0.0 $0.0 $0.0 $2.0 $10.6 $35
Council Infra.
Projects $0.0 $7.0 $0.0 $0.0 $0.0 - $2.0
Street Paving $0.0 $0.0 $0.0 $0.0 $0.0 $9.2 - -
Total $28.5 $28.8 $2.8 $11.6 $25.1 $56.8 $21.1 $5.5
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Clearly the capital projects management workload for the Engineering Divison has
increased over the past severa years. Y et the Engineering Division has only three engineering
staff assigned to design development or design administration. These include an Engineer 2, an
Engineer 1, and a CAD/GIS Analyst |. These three staff have the capacity to develop the design
of approximately $3 million in capita projects annualy (in terms of construction cost),
presuming that the development of design is accomplished with in-house staff, or approximately
$12 million annualy if al of the design development was accomplished exclusively with
consulting engineers. In addition, the construction inspection of $15 million in sidewalk capital
projects exceeds the capacity of the available construction inspection staff within the Capital
Projects Management Section. This doesn’t consider the construction inspection workload
associated with other capital projects.

A competitive assessment of the cost effectiveness of in-house design for many other
public agencies has demonstrated that in-house design of street construction and reconstruction,
traffic signals, sidewalks, and other “run-of-the-mill” civil engineering capital projects can be
accomplished more cost effectively than consulting engineers with the use and application of
effective project management tools.

The Department should adjust its staffing to meet this increased work load that it is
undertaking. It three options by which to do so. The first is ssimply to add additional staff for
the new projects. The second is to hire additiona consulting engineers. The third is to
reallocate and upgrade existing staff so that they are assigned where they are needed.

Recommendation 4-17. Staffing within the Engineering Divison should be
reallocated to bolster capital project management with the addition of one other position,
and the construction inspection of capital projects. The upgrades in positions and the

additional position would result in a total increase in expenditures of between $102,000
and $120,000 (based on an individual increase of between $6,000 and $10,000 per position,
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plus fringe benefits). This is the least costly alternative. To hire additional staff would
obligate the Department to expend an estimated $350,000 in annual salaries and benefits;
the use of consulting engineers could be expected to result in costs ranging between
$1,200,000 and $1,400,000, based on variable consulting rates.

The reassignments of personnel are predicated on several possible scenarios.:

In several instances, the Department currently has vacant positions, which we
recommend be eliminated in favor of the increased position levels. n these cases,
our interviews and work observations indicate that the vacant positions are not
necessary for essential work and the work can be redistributed without adverse
impact.

The reassignment is based on a change in work load or work pattern. For
example, the survey crew consists of three persons, while industry standards are
calling for two positions with appropriate equipment. In another case, improved
work productivity in parking enforcement would permit an equal level of
enforcement with one less position. In athird case, the Department has aready
transferred a position to Street Addressing to due to work load issues.

The proposed reallocations for the Capital Project Management Section are presented

below:

The vacant Engineering Technician 2 position within the Permits Section
should be eliminated, and an additional Engineer 1 position allocated to the
Design Unit within the Capital Project Management Section. The
Engineering Technician 2 position is vacant, and has been for approximately a
year. When it was filled, it was assigned to the office and assigned responsibility
for completing the plan check of the smaller commercial and industrial building
permits handicap ramps, curbs, sidewalks, driveways and assuring these
improvements are built according to standard details. The responsibility for the
plan checking of these all commercial and industrial building permits should be
assigned to the Development Services Section within the Engineering Division.
And in addition, the Permits Section has functioned for approximately one year
without the position.

An additional Engineer | position should be allocated to the Design Unit
within the Capital Project Management Section. The project team estimates
of work load indicate that, in addition to the reassignments discussed in this
section, the Section will require one more engineer in order to be completely
effective.

The Assistant Public Works Director — Parking postion should be
eliminated and an additional Engineer 1 position allocated to the Design
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Unit within the Capital Project Management Section. The proposed plan of
organization for the Engineering Divison makes this vacant position
unnecessary. The Administrative Services Officer 3 could supervise parking
enforcement/structures. The Assistant Public Works Director — Parking has been
vacant since the retirement of the incumbent.

One of the two Engineering Technician 2 positions within the Recor ds Unit
should be éiminated and an additional Engineer 1 position allocated to the
Design Unit within the Capital Project Management. This position was
apparently reallocated to the Street Naming/Addressing Unit since other units
within the Capital Project management could not effectively utilize the position.

The Technical Services Coordinator position within the Capital Project
Management Section should be transferred to the Information Technology
Unit within Public Works Administration. This position functions as the GIS
Coordinator for the Engineering Division. The incumbent of the position
performs a number of tasks including the following:

- Installing software for the staff of the Engineering Division and gets the
software up and running.

- Providing initia/brief tutorials.
- Providing training in the use of ARC View.

- Completing the more difficult GIS maps for staff of the Engineering
Divison.

- Preparing databases for linkage to ARC Info. Recently prepared the
bridges database and set up the procedures for data entry (the actual data
was entered into the database by the CAD/GIS Analyst 1). Also recently
prepared a database for capital improvement projects digitizing the
geographic information and joining the Access database to ARC Info.

- Keeping AutoCAD 2002 up and running on the network.

- Serving on the computer committee for the Public Works Department
along with two other staff from the Engineering Division. Meet monthly
to discuss information technology issues and approve/disapprove
software purchases.

The centralized Information Technology Section within Public Works
Administration should provide these services to the Engineering Division.
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A Corrections Officer position within parking enforcement should be
eliminated and an additional Engineer 1 position allocated to the Design
Unit within the Capital Project Management Section. The discussion of the
basis for the elimination of this position is presented later within this chapter as
part of the discussion of Parking Enforcement and Operations.

Two Engineering Technician 3's should be reallocated from Permits to
construction inspection within the Capital Projects Management Section. In
this fiscal year, six additional Engineering Technician 3's were authorized for the
Engineering Division for inspection services. These staff were initially assigned
to the Permits Section for inspection of utility cut permits, street closure permits,
and the like. Since then, one of these six additional Engineering Technician 3's
was assigned to construction inspection of capital projects and another assigned
to public improvements resulting from development (i.e., streets, sidewalks, curb
and gutters, etc.). However, there are six Engineering Technician 3's remaining
within Permits for inspection of utility cut permits, street closure permits, and the
like.

Two of these Engineering Technician 3's should be assigned to construction
inspection of capital projects. A total of four Engineering technician 3's would
remain within the Permits Unit. This should be sufficient. For example, on
February 25, 2002, the Permits Unit completed forty-two inspections for
excavations, complaints and public improvements associated with commercial
and industrial building permits. The remaining four staff should readily be able
to handle this inspection workload.

Thiswould result in the reallocation of five staff to the design of capital projects and the

reallocation of two staff to the construction inspection of capital improvement projects.
6. METRO NASHVILLE SHOULD INCREASE THE STAFFING FOR

NEIGHBORHOOD TRAFFIC MANAGEMENT BY TWO POSITIONS AND

FURTHER EVALUATE STAFFING UPON THE FILLING OF THE

TRANSPORTATION MANAGER POSITION.

There are a number of indications that the staffing within the Engineering Division for

neighborhood traffic management is inadequate. More specifically:

Relative to other comparable metropolitan agencies, the extent of traffic
engineering staff within the Engineering Division is a the lower end of the
range. There are a total of eleven traffic-engineering professionals and
technicians within the Engineering Division or 1.9 staff per 100,000 population.
This is comparable to the lower end of the range of al other agencies
participating in the 1995 report issued by the Institute of Transportation
Engineers: Status and Effectiveness of Urban Traffic Engineering Agencies. The
average for the twenty-nine agencies with a population of 250,000 or more was
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6.7 staff per 100,000 population or three and one- half times greater than Metro
Nashville.

. The impact of this staffing level is a division that relies on consulting traffic
engineers to address unmet programmatic needs. For example:

- A consulting firm is in the beginning stages of the development of a bike
and pedestrian master plan.

- The ten most congested intersections in Metro Nashville were evaluated
by a consulting firm and improvements identified to reduce congestion.

- A consulting firm conducted detailed site investigations, identified the

thirty highest accident intersections, and developed recommended
solutions.

The impact of this level of staffing is also evident in a number of other ways such as:

. The Traffic Engineering Section is unaware of the level of service of
intersections unless other agencies or consulting engineers or behalf of
developers or the Engineering Division has devel oped such levels of service.

. Traffic control improvements (i.e., stop signs, red curbing for line-of-sight, etc.)
are identified are not studied proactively by staff. Staff is reacting solely to
citizen requests.

. The responsibility for design of the traffic calming program was assigned to the
Capital Project Management Section and not the Traffic Engineering Section.

In a metropolitan area such as Metro Nashville, the extent of resources and efforts by
staff to address traffic congestion, traffic accidents, the impact of development and methods to

mitigate those impacts should be greater than those that presently exist.

As part of this study, the MAXIMUS project team reviewed minutes of the Traffic and
Parking Commission to consider the impact of the Commission on traffic engineering activities.
This review was prompted by the previous internal audit of the Department and by concerns
that the Commission was not considering recommendations of staff. Our conclusions from that

review were that, while the Commission did frequently make decisions contrary to staff
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recommendations, the decisions appeared to be more “either/or” decisions based on limited
analysis and less than specific staff recommendations. No research has been done on the
historic impact of those decisions, to evaluate whether the actions of the Commission have
aleviated or contributed to greater traffic problems. The added staff for this unit would afford
the Department the opportunity to conduct more thorough research in pending traffic requests,
provide detailed information and well presented recommendations, and evaluate and report on
impacts of decisions. More importantly, the staffing would provide the Department the ability
to work more directly with resident interests to attempt to resolve traffic concerns in a mutually
satisfactory manner.

Recommendation 4-18. Metro Nashville should increase the level of traffic
engineering staffing by two positions at an estimated annual cost of $130,000 and
reallocate three other positions for neighborhood traffic management. These assgnments
will result in more efficient and effective neighborhood traffic planning and will avoid an

estimated $110,000 in additional personnel costs if the positions were not transferred but
wer e added to the wor kfor ce complement.

The staffing issues within the Traffic Engineering Section need to be addressed. The
programmatic gap within the Traffic Engineering Section that needs to be filled is the capacity
for proactive transportation planning and neighborhood traffic management. The efforts made
by the proposed Neighborhood Traffic Management Unit includes neighborhood traffic issues
such astraffic calming, as well as other proactive traffic engineering services such as evaluating
and developing measures to reduce congestion and accidents at busy intersections. The
Engineer 3 responsible for managing the Traffic Engineering Section should be assigned as the
supervisor for this unit. As noted in the section regarding the proposed reorganization of the
Engineering Division, the addition of the Transportation Manager makes the reassignment of
the Engineer 3 possible. This position should be utilized to supervise the Neighborhood Traffic

Management Unit.
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In addition, two other staff within the Traffic Engineering Section should be assigned to
this unit. This includes the following staff.

. The Engineering Technician 2 assigned to Signal Design should be
reallocated to the Neighborhood Traffic. The Engineering Technician 2
assigned to signa design. This position is underutilized. It The position is
currently assigned responsibility to maintain an inventory of traffic signals,
school flashers, etc., and an inventory of signal capital improvement projects
including the date of approval, design, construction cost, etc. This is essentialy
arecord keeping function that does not require full time assignment.

. The Engineer 1 assigned to Signal Design should be reallocated to
Neighborhood Traffic Management. The Engineer 1 assigned to the signal
design section. This position is aso underutilized. The incumbent allocates 25%
of histime to signa design, 25% of his time to collecting data in intersections for
signal design. Fifty percent of histime is used in conducting studies regarding
installation/modification of traffic control devices in response to requests from
the public (i.e., requests for stop signs, traffic signals, speed limit changes, four-
way stops, etc. This latter duty is more appropriately a function of traffic
engineering that signal design. Given that the mgority of the work relates to

broader traffic issues than just signals, it would be more appropriate to place this
person within the traffic engineering unit.

In addition, it is recommended that two additional professiona —level engineer positions
be authorized for neighborhood traffic management. The Engineer 3 would supervise these four
positions. Their responsibility would be to initiate proactive transportation planning and
management for Metro Nashville. This would result in five staff being alocated to this
program: the Engineer 3, three professional level engineers, and an engineering technician.

However, longer-term, Metro Nashville needs to assess the level of service it wishes to
provide for neighborhood traffic management and the extent of proactive transportation
planning and management. Additional staff resources will need to be added, particularly given
the addition of a Traffic Operation Center and the Intelligent Transportation System. These staff
resources should only be added upon the appointment of the Transportation Manager and the

development of a proposed work program with associated staffing requirements. The staffing
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for traffic engineering could easily be doubled to meet the needs for proactive traffic

management and transportation planning.

7 IMPROVE THE PERFORMANCE MEASURES FOR THE ENGINEERING

DIVISION.

A performance measure is an important and quantifiable indicator that determines how

well an objective has been accomplished. Performance measures can be grouped into three

categories. workload, efficiency, and effectiveness. The Engineering Division has relied on

workload measures; it needs to expand its measures to include efficiency and effectiveness.

Recommendation 4-19. The Engineering Division needs to enhance the extent of its
per for mance measur es.

Develop a clear and cohesive framework for performance measurement. The

performance measurement framework should clearly define the following
elements:

- The purpose of the performance measurement system ad how
performance information will be used to manage the division and provide
accountability, the relationships and connections between the division's
mission, goals, objectives, and performance measures.

- The link between the sections within the Engineering Division, their
goals and objectives, and associated performance measures, management
and employee responsibilities for developing relevant measures,
establishing timely data collection methods, and reporting reliable
performance information, and the frequency and nature of periodic
reporting of performance information for operational management and
decisions, and for public accountability.

Simplify the measurement process by selecting a limited set of the best, most

useful performance measures that address the Division's highest priorities. The

Division needs to develop a good number and mix of performance measures that

can be administered efficiently and provide reliable information. The Division

should consider first developing a set of measures for budget reporting, and then
later expanding the number and type of measures for individual sections. The

Divison should focus on a few essential measures that address its most

important goals and objectives, and give priority to effectiveness and efficiency

measures.

Some representative performance measures would include the following:
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- Comparison of capital project design and management costs against
industry construction guidelines (These guidelines are discussed earlier
in this chapter).

- Adherence to engineered costs, i.e. comparison of final project costs
against engineering estimates.

- Timeliness of project completion compared to origina schedule.
- Improvement in annual pavement index.
- Completion of plat and plan review in a timely fashion, typically

completion within two weeks for 95% of all applications.

1. CUSTOMER SERVICE IN STREET CLOSURE/UTILITY CUT PROGRAM
CAN BE IMPROVED BY USING INTERNET ACCESS.

A trend in local government is to use internet access for the receipt and approval of

permit applications. In the case of the Public Works Department, internet services could benefit

the issuance of permits for street closures and utility cuts.

Recommendation 4-20. The Street Closure/Utility Cut Program should make
permit issuance and requirements available on the Internet. This would improve
efficiency by reducing the number of walk -in customers that the Department works with
and improve customer service by eliminating a travel step for applicants.

An important objective for any regulatory program in government is to make it easy to
do business with. To this end, the Street Closure/Utility Cut Program should make available on
the Engineering Division web site the requirements for issuance of street closure, excavation, or
encroachment permits. In addition, customers should have the opportunity to submit requests
for issuance of street closure, excavation, or encroachment permits on-line at the Engineering
Division's web site.

9. MANAGEMENT OF THE CONSTRUCTION OF SIDEWALKS WITHIN THE
CAPITAL IMPROVEMENT PROGRAM NEEDSTO BE IMPROVED.

While the recommendations in the preceding sections relating to contract management

staffing relate also to the management of the Sidewalk Program, that program warrants some
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additional specific considerations because of its size, visibility, and cross over among various

divisions of the Department.

Historically, Metro has maintained a sidewalk construction program of approximately

1.0 to 1.5 million dollars annually. This has been substantially increased, to $15 million in the

previous fiscal year and $20 million in the current year.

Throughout this report, we have identified as issues various work activities that relate to

the sidewalk program. These include the manner by which the Department plans and executes

capital projects, financial reporting, and project reporting. Our review of those issues as well as

a specific review of conditions that are unique to the sidewalk program indicate the following:

The Department has historically oriented the vast majority of its work and
maintenance activity to reporting by councilmanic district. This reporting drives
an orientation toward assigning and performing work on the same basis.

The rapid expansion of the program has not been matched by an expansion of
staff necessary to carry out the program. The Department is only now adding
field staff who will be necessary to inspect the work, and the sidewalk design has
largely been left to prospective vendors based on those vendors' field operations.
The previous table in Section 5 of this chapter, presenting the level of capital
spending for the department, shows the manner in which the Department’s
obligations for capital spending has changed without a commensurate increase in
support steff.

The Department’'s sidewalk inspection program is not well organized.
Interviews indicate that nearly a third of an inspector’s time is spent in travel
from one site to another, and projects apparently are assigned based on staff
availability rather than by inspection zone.

The review of contracts with outstanding purchase orders indicates four
dominant contractors performing sidewalk work. This would appear to be a
reasonable level of competition for previous work loads, but may cause a
problem with the new level of work to be carried out.

There is some concern within the Department that such a rapid expansion of
work will result in increases in unit prices. While the project team’s review of
contracts did not indicate that situation at this time, it is still avalid point of
concern. The review of contracts was based on contracts entered into, for the

MAXIMUS

Page I V-49



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

most part, prior to the new level of funding. The true test of this concern will
occur when the added work begins to be placed for bidding. This comparison
needs to be done on internal pricing since prices for concrete work can vary
widely from different jurisdictions due to economic factors, labor costs, and
supply and demand requirements.

While there is a program coordinator, the sidewak program itself is being
managed in the same manner as all other contracts, resulting in a diffusion of
information.

The program seems to have elevated frustration both within and external to the
Department, resulting in an attempt to develop multiple “fixes’. Additionally,
the Department is working with three different oversight bodies. A technica
management committee of City and Departmental representatives; a strategic
review committee that includes representation from the Department, City
leadership, other Metro departments, and external agencies, and a recently
announced citizens committee consisting of representatives from various
neighborhoods. The Planning Commission has also recently adopted new
standards that will impact the program; the changes will affect both the
Department and external utilities that will have to respond to the new standards.

The Department appears to be attempting to respond to project requests from
political leaders without a sense of overall prioritization.

External agencies have expressed concern about the impact of the sidewalk
program on their maintenance and construction programs, particularly as it
relates to requirements to relocate utility services. Of particular concern is
whether responding to the sidewalk initiative could consume a large proportion
of their budgets and cause the agencies to have to change their maintenance
priorities. The agencies are also concerned about the impact of the City’s ADA
compliance agreements on their obligations and costs; external representatives
indicate that they have been told about the agreement but have not received a
copy or been briefed on its requirements.

The Department is currently undertaking several initiatives to address various concerns

relating to the sidewalk program. These include obtaining a contract for a professionaly

developed master plan and contracting for project management. These can be expected to

benefit the overall delivery of the sidewalk program.

Recommendation 421. Based on our review of the sidewalk program, together
with our observations and recommendations relating to capital project management in
general, the MAXIMUS project team recommends that Metro complete as soon as
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possible a detailed sidewalk improvement plan before proceeding too extensively into its
current initiative. While there is no direct cost impact per se, a well-developed plan will
result in a more effective program, more efficient use of financial resources, and greater
customer satisfaction.

Elements of this recommendation include:

Metro needs to approach the sidewak program as what it is, a large, multi- year,
multi-site project. Industry best practices are that this program would be
managed as a single large project with multiple work phases.

The various pieces of the program that have been initiated need to be brought
together as a comprehensive whole rather than continuing as separate activities.
This includes coordination of the contracts for sidewalk management,
construction management, individual work contracts, and the various public
bodies that have been appointed to have various degrees of oversight.

Elements of the project plan must include:
- ldentification of a specific set of policy goals to be achieved.

- Development of priorities designed to achieve the policy goals, particularly
as the priorities relate to identification of where to construct or reconstruct
sidewalks. Recommended priorities include consideration of high levels of
pedestrian traffic, large numbers of children or elderly, access to key areas of
public assembly (particularly schools and public facilities), potentia liability
due to defective sidewalks, integration with other potential public works
(particularly street and storm drain) projects, and the ability of other users of
the right-of-way to accommodate requirements for the relocation of their
equipment.

- The Department needs to determine the capacity of the current contractor
base in the metropolitan area to absorb the extra volume of work and develop
strategies to maximize that capacity while constraining the potential for
growth in price.

- Development of annual construction plans based ether on levels of
appropriation or the market capacity, whichever is less.

Review of several sidewalk contracts indicated that ADA inspection was
occurring at the end of the project, with resulting debate between the Department
and the contractor for responsibility for costs relating to any after-the-fact
compliance requirements. For sidewalks, the proper time for inspection and
approval is after the framing has been completed and before the concrete is
poured. With the potential for a large number of work sites concurrently, this
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may pose a responsiveness problem for the ADA compliance staff. As a result,
the ADA program may need to consider its saffing or work with the Public
Works staff to assure that those inspectors are fully trained to complete ADA
inspections.

Because of the size and complexity of this program, the Department should
assign responsibility to lead personnel who have organizational unity and
specifically assigned roles rather than being distributed among several different
work areas. This is the reason for the assignment of the responsibility to a
specific section within the Construction Management Unit of the Engineering
Divison's Capital Project Management Section.

10. METRO NASHVILLE SHOULD EVALUATE THE BENEFITS OF CO-

LOCATION OF THE TRAFFIC OPERATIONS CENTER WITH THE

DISPATCH CENTER/EMERGENCY OPERATIONS CENTER.

The Engineering Divison has obtained $16,526,028 in grants from the federa

government for the implementation of an Intelligent Transportation System. The local match for

these grants amounts to $1,368,991. This includes eleven separate capital improvement projects.

One of these projects includes the construction of a new traffic operations center.

A Traffic Engineering Section typically staffs a traffic operations center during peak

traffic flow periods;, many are staffed for twelve or more hours per day. There are four primary

functions performed in the control room of the traffic operations center:

Provide for smooth traffic flow.

Manage traffic through the use of the traffic control devices wired directly to the
traffic operations center.

Coordinate responses to traffic problems.

Dispatch signal repair crews.

The dominant feature of a traffic operations center is the CCTV surveillance system.

With its row of monitors and two or more operator control stations, this system defines the

shape and size of the operations center. A typical traffic operations center includes a computer-

MAXIMUS

Page I V-52



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

generated graphic display to illustrate traffic conditions (i.e.,, volumes, speeds, congestion
levels, incident locations, etc.). Other hardware found in the traffic operations center includes
computers (for logging activities and general database support) and radio systems.

The emphasis, however, is on interpretation by staff of incident response requirements
and incident management. The primary responsibility of the staff assigned to these traffic
operations centers is to improve traffic flow with incident management (e.g., accidents),
determine the optimum response, dispatich remedial resources, coordinate with other
departments (i.e., police, fire, etc.), monitor response to these incidents, and monitor and
manage traffic cortrol devices to manage traffic flow.

Recommendation 4-22. Metro Nashville should consider the co-location of the
traffic operations center with the proposed dispatch/emergency operations center. While
the fiscal impact of this study isuncertain, it isreasonable to expect that the potential cost
savings for co-location could be significant if the technology issues warrant such joint

services. Funding for the study should be available through the grant program for the
Intelligent Traffic System project.

These activities by the traffic operations center are a natural match with emergency
dispatch by the Police Department.

Location of the center will be influenced by several different factors, one of the most
important of which is the location of necessary fiber optic feeds. These same fiber optic feeds
could be utilized by the Police Department to link to the backup dispatch center. The costs
associated with that wiring will have an important impact on the decison about where to
construct the centers. In addition, the building requirements for both the traffic operations
center and the dispaich center/emergency operations center are comparable in terms of
emergency power requirements, security requirements, and the like.

The facility needs of the traffic operations center and the dispatch center/emergency

operations center are comparable in many aspects. These two facilities might well be co-located
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to obtain the efficiencies associated with joint construction and shared accommodations.
Further analysis should be carried out in the planning stages of this project to determine if thisis
technicaly feasible.

The MAXIMUS project team does not believe, based on information available relating
to the State's plans, that the co-location of the Metro control center with the State’s proposed
center isfeasible. Aswe understand, TDOT is developing plans for a control center that will be
located within Davidson County but outside of the central core of the City’s transportation
system. Because it is operationally and financialy more efficient and effective for a
transportation center to be more toward the hub of a transportation system than on the outlying
edge, a more removed site as that for the State's center would not be as effective for the City.

11. SEVERAL CHANGES IN THE OPERATIONS OF THE PARKING DIVISION
CAN RESULT IN IMPROVED PARKING OPERATIONS.

In general, the Department’s Parking Division appears to be operating reasonably well.
Its management is effective and there appears to be little public complaint about its
performance. There are three changes, however, which the MAXIMUS project team feels will
improve Division operations.

Recommendation 423. The Parking Division staffing should be reduced by 2.6
FTE. There is no cost savings associated with this recommendation, since earlier

recommendations have called for the use of 1.6 of the positions for upgradesin the Capital
Design Section of Engineering. The other position would be a transfer to Staff Services.

As aresult of the organizational realignments recommended earlier in this Chapter and
in the Departmental Administration chapter, staffing of the Parking Division can be reduced by
2.6 FTE positions without affecting performance:

. With the recommended merger of the Parking and Traffic Divisions, there is no

need for the current Assistant Director-Parking position. This position is
currently filled on athree-day per week basis.
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. In a subsequent chapter of this report, we recommend consolidation of
administrative and finance functions that are currently distributed throughout the
Department. This would include transfer of the current Finance Officer 1l
position to the reconstituted administrative unit. With other work improvements
to be discussed in the Administrative chapter, this individual would be available
for other departmental duties.

. Parking enforcement is performed by six Corrections Officers, including a
working supervisor. The Corrections Officers are hired by the Sheriff’s Office
and serve on 6 month rotations with parking enforcement, patrolling parking
meters and parking zones and issuing violation tickets. Over the past two years,
the meter enforcement division averaged 5,250 citations per month, or an
average of 40 citations per day per enforcement officer. A parking enforcement
officer should be able to issue 75 to 100 citations per workday; this is equivalent
to an average of nine to thirteen citations per hour per parking enforcement
officer. MAXIMUS has observed this daily output in other municipal parking
enforcemert programs. To achieve and maintain this level of daily output, three
to four parking enforcement officers and a working supervisor should be
sufficient.  This change would result in cost savings—which we have already
captured in recommendations for staffing of a capital projects management group
in Engineering—assuming the same level of ticketing. To achieve this level of
effort, however, will require improvements in automation of the ticketing effort,
described in the next recommendation.

. A related pint to the productivity of the parking enforcement officers is the
timing of their work. Currently the enforcement officers work on a 7:30 to 4:00
basis, with two parking enforcement officers working on Saturday mornings.
The City’s parking meter hours of operation are from 8:00 am. to 6:00 p.m.,
with the City having a large number of tow zones during the 4:00 to 6:00 period.
Ostensibly, the early ending time is due to the Department’s reliance on the
Police Department for tow enforcement after 4:00; the Police Department,
however, indicates that the Parking Division aso has tow authority. The
Department should stagger starting times on a rotating basis to cover the 4:00 to
6:00 period on a trial basis to determine the ticketing effectiveness. If this is
determined to be effective, the Divison should begin the shift stagger on a
permanent basis. If the change is made within existing personnel, there would
probably not be any appreciable change in ticketing activity; the prospective
benefit would be to improve clearance of rush hour driving lanes out of
congested areas.

Recommendation 4-24. Automation of parking enforcement and data would
improve parking operations and provide enhanced management reporting capacity. An
automated system would cost Metro between $125,000 and $200,000, depending on the
system selected, potential integration with the Court systems, and the purchase of remote
technology for both parking enforcement personnel and police personnel. The benefits
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would be greater employee efficiency in issuing tickets, elimination of manual work load
counts, and elimination of manual sorting and processing of tickets. This system will
enable the automation necessary to expand ticketing productivity per enforcement officer
described in the preceding recommendation.

Two points are relevant to this recommendation. These include the processes for ticket
enforcement and management and the Division’s management of parking meter and parking
zone data, including payments for zone reservations.

. Currently, al meter enforcement is conducted manualy in Metro Nashville.
This includes both this Division and the Metro Police Department, who also
conduct parking enforcement. The enforcement officers issue manual checks.
They bring the ticket books to the Department’ s customer service division, where
clerks collate the tickets, manually enter the ticketing data into a localized
spreadsheet for Divisional reporting, and transmit the tickets to the Courts. This
is a very labor intensive process. The Parking Division and Metro Police should
move at the earliest opportunity to identify, obtain, and implement an electronic
system using handheld printer units. This system should be either integrated into
the City’s financial management system and Court systems or have the ability to
interface with them.

. The Division maintains its inventory of meters, special parking zones, bagging,
and customer invoicing on dBASE |1l Plus data base operating on a Novell
Network. Neither are Metro standards, dBASE |1l has not been in common use
for many years, the City’s standard is now NT Servers. Additionally, the
software operates in source-code mode and both the program and the data are
subject to change by any individual who might have access to the system. As
part of a broader strategy to modernize its information technology, discussed
throughout this report, the Division should upgrade its parking zone applications
to a newer system operating on an NT Server, preferably, integrated with the
City’s financial management system for the billing function. To the extent
possible, the goa of Metro should be to acquire a ticketing system that will also
provide a database management system for the parking meter inventory.

Recommendation 4-25. The Department should consider returning to civilian
parking enforcement personnel. This would result in an estimated savings of
approximately $15,000 to $18,000 per year, based on five positions.

The Department’s use of Corrections Officers is a highly creative source of parking

enforcement personnel. Originally, the Department used civilian personnel, but switched many

years ago to entry Police personnel because the Department believed that the change would
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result in a more stable and better trained work force. When the Police Department decided to
discontinue the program, the Public Works Department worked out an arrangement with the
Davidson County Sheriff to provide entry Corrections Officers for parking enforcement. The
arrangement was that the Officer’s would be made available on a six-month basis from point of
initial hire to transfer to Detention duties. While, anecdotally, the arrangement seems to have
worked well, one weak spot is the constant recycling of personnel and the need for retraining.

It is the understanding of the MAXIMUS project team that the Sheriff’s Office may be
considering whether to continue the arrangement. It would be appropriate for the Public Works
Department to anticipate changing out the Corrections Officer program in exchange for civilian
personnel, who would be compensated at a dightly lower level. A potential additional benefit
of the re-civilianization of the function would be the possible use of part-time personnel,
enabling a greater staggering of shifts, and a flexible—and therefore more attractive—work
schedule for employees.

12. DISCUSSIONS WITH THE METRO PLANNING COMMISSION AND THE

CODE _ENFORCEMENT DEPARTMENT INDICATE THE ENGINEERING
DIVISION PROVIDES RESPONSIVE DEVELOPMENT REVIEW SERVICES.

MAXIMUS interviewed managers from both the Metro Planning Commission and the

Code Enforcement Department. In both instances, these managers indicated that the
Engineering Division provided responsive development review services. Based on these
interviews, the MAXIMUS project team offers the following recommendations for improved
Sservices:

Recommendation 4-26. The Engineering Division needs to improve its phone
responsiveness to calls from other Departments or from developers. The only cost impact
would be the potential monthly charges for additional phone lines if the Department were

to install dedicated phonelines. The benefits would be improved turnaround for inquiries
from other departments and external customers.
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Both departments indicated that the development services staff within the Engineering
Division are sometimes difficult to reach by phone. The interviews indicated that developers
had also complained to the other Departments about this problem. Our observation of the
operations of the Development Services staff indicated that the staff were either in meetings or
in the field, causing the problems with answering phone calls. The Department should establish
apolicy of returning calls within one business day. This might be expedited by having separate
lines, with voice mail, for the Planning and Code Enforcement Departments and for applicants.
This would enable the Engineering staff to recognize quickly the call and return it in a timely
fashion.

Recommendation 4-27. The Engineering Division should locate an engineer in the
offices of the Metro Planning Commission to assist in processing engineering conditions of
approval. This is the same approached utilized for the Code Enforcement Department.
Assuming sufficient work space and office equipment at present, there would be no ast

associated with this recommendation; the benefit would be improved customer relations
and interdepartmental coordination of plan review.

Recommendation 4-28. Specific development guidelines should be developed for
traffic engineering requirements that need to be integrated by developers in preliminary
plats. Thereisno cost associated with this recommendation. It would have the benefit of
providing clear guidance to developers and to other departments regarding engineering
design requirements for preliminary plats.

13. COMMUNICATION BETWEEN PUBLIC WORKS AND THE ADA
COMPLIANCE OFFICE NEEDSTO BE IMPROVED.

The Americans With Disabilities Act (ADA), enacted in 1992, requires that public
infrastructure incorporate numerous accommodations for those individuals with physical
limitations and disabilities. These requirements were originaly developed in 1992, and have
been modified and interpreted over the course of the past decade. These modifications and
interpretations have been documented in the Federal Register as well as other publications.

Guidelines for the implementation of these requirements have been published by ADAAG and
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PROAAC, with the result that local governments have endeavored to incorporate the latest
guidelines into the design and construction of new infrastructure as well as retrofits of existing
facilities. To ensure that these design requirements are incorporated in Metro, the ADA
Compliance Office has been established. This organization has the responsibility for acting as a
repository for ADA interpretive data, and for inspecting public infrastructure installations and
improvements to ensure that these design and construction criteria are incorporated.

Interviews with ADA Compliance Office personnel indicate that, although the Office’s
Compliance Inspectors at various times have attempted to inspect all, or nearly all, public
instalations for ADA compliance, this practice is now done on a random basis. In the case of
Public Works, Department Engineers submit listings of all sidewak ramps to the ADA Office.
These installations are inspected first by Public Works Construction Inspectors, and then by
ADA Compliance Officers on a random basis. If ADA compliance issues are identified, these
are documented in a memorandum to Engineering. That Division is then responsible for
responding back to the ADA Office regarding either the reasons for non-compliance, or the
corrective actions taken to place the specific project in compliance.

The Engineering Divison has recently begun the submittal of a standard form for
examination by the ADA Compliance Office. This form incorporates the date on which Public
Works completed its inspection, the project type, the item (handicap ramp, sidewalk, etc.), the
facility name, as well as the address. In reviewing the standard form, the project team makes
the following recommendation.

Recommendation 429. The Engineering Division should incor porate the reasons
for any non-compliance aspects of the project in its project statusreporting. Additionally,
the Public Works Department and ADA Compliance Office should develop a protocol on

how to resolve problems in engineering design where ADA standards and engineering
requirements cause unavoidable incompatibility. This protocol should be reviewed by the
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Metro Legal Department for compliance with the obligations and intent of the settlement
agreement. Once approved, this protocol would serve as the basis for decison making
and coordination between Public Works and the ADA Office. While there is no cost
impact in making this change, it will enhance the City’s compliance monitoring for overall
ADA enforcement.

For instance, ADA does not specificaly require that each facet of a project strictly
comply with every specification in the Act if there are mitigating circumstances surrounding the
project. It does, however, require that there be a statement that projects are built to the
maximum state feasible considering the conditions. Both for liability purposes, as well as from
an efficiency of operations standpoint, the project team recommends that the Engineering
Division begin to make these statements on the standard form, prior to the occurrence of ADA
Compliance Inspectors making their follow-up inspections. This will minimize the necessary
communications between the two Offices, and will ensure that proper documentation
accompanies al projects, not smply those for which the ADA Compliance Office makes
random inspections.

Recommendation 4-30. The Engineering Division should continue to revise its
Standard Drawings to incorporate ADA design issues. While there is no cost impact in
making this change, it will enhance the City’s compliance monitoring for overall ADA
enfor cement.

Recommendation 431. The Public Works Department needs to resolve several
outstanding issues with the ADA compliance office and establish procedures to be more
timely in future matters. Thereisno cost impact to thisrecommendation, but it will serve
to enhance communications necessary for an effective ADA compliance program.

During our project review, the MAXIMUS project team observed that there has been
numerous communications from the ADA compliance staff to the Department of Public Works,
requesting a timely response. These communications related both to plan review ad

construction inspection as well as inquiries on potential policy matters. Interviews indicate that

some of these necessary responses are several months overdue. The Department needs to make
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a concerted effort to respond to al outstanding queries and b establish a policy of timely

response in the future. An appropriate working policy would be to provide a response to the

ADA office within two weeks of any query, unless the ADA office requests a different

schedule.

14. THE USE BY METRO NASHVILLE OF SURFACE TREATMENTS, SUCH AS

SLURRY SEAL, USED FOR PREVENTIVE MAINTENANCE OF ASPHALT

PAVEMENT NEEDS TO BE EXPANDED.

Metro Nashville relies primarily on pavement overlay for preventive maintenance of its

street network. It is only expending approximately $100,000 annually on emulsion additives

similar to slurry seal . The primary reliance on pavement overlay is an expensive approach to

preventive maintenance of asphalt pavement. While in the coming year Metro Nashville plans

to overlay 1,221,500 square yards of street surface (3.75 percent of its road surface), proposals

have been made to increase the extent of overlays to ten percent of its paved streets annually.

There are other lower cost alternatives available to address these preventive maintenance needs.

SLURRY SEAL. Slurry seal is a mixture of asphalt emulsion, well-graded fine
aggregate (sand) and minera filler (in most cases) mixed with water to produce
durry consistency. Additives such as portland cement, hydrated lime, or
aluminum sulfate liquids are often used to aid setting the slurry.

Purpose: Slurry seal will seal minor surface cracks and voids, retard surface
raveling, improve surface friction characteristics, and delineate different
pavement surface areas.

Existing pavement condition: The existing pavement should not have large
cracks that displace under traffic. The existing pavement has to be stable with no
excessive rutting or shoving.

Existing pavement surface preparation: Crack sealing and patching must be
done enough in advance of the slurry seal to alow for complete curing.
Immediately prior to construction of the slurry seal, the pavement should be
cleaned with a power broom. A tack coat should be used on dry or raveled
pavements.
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Performance: The life expectancy of a Type Il durry sedl is approximately five
to seven years.

Limitations: Slurry seal should not be applied on a pavement where the cracks
move under traffic. Slurry seals require longer curing time than chip seals. It
should not be placed during rain or if rain is expected before the durry is set.

CHIP SEAL. A chip sedl is the application of a polymer modified asphalt
emulsion with a cover aggregate. A single or a double chip seal can be used in
the Preventative Maintenance Program.

Purpose: A chip sea will rejuvenate or retard the oxidation of the asphalt at the
existing pavement surface, improve skid resistance of the pavement surface, sea
fine surface cracks in the pavement thus reducing the intrusion of water into the
pavement structure, and will retard the raveling of aggregate from a weathered
pavement surface.

Existing pavement condition: The existing pavement should exhibit a good
cross section and a good base. The visible surface distress may include slight
raveling and surface wear, longitudinal and transverse cracks with a minor
amount of secondary cracking and slight raveling along the crack face, first signs
of block cracking, slight to moderate flushing or polishing and/or an occasional
patch in good condition.

Existing pavement surface preparation: For single chip seals al visible cracks
and construction joints should be sealed. On double chip seds al cracks and
construction joints greater than twelve inches in length and greater than one
fourth of an inch in width should be sedled. When the number of cracks and
construction joints to be sealed reach a certain quantity, it may be more
economical and practical to place a double chip seal in lieu of a single chip sed
and eliminate the sealing of any cracks and construction joints.

Performance: The life expectancy of a polymer modified single chip sed is
approximately five to seven years. Double chip seals are reported to give about
twice the service life as a single chip seal. This is with the assumption that both
type of applications were placed on pavements in like condition.

Limitations: Chip seals should be used only on lower volume roads. The
construction season for this work is relatively short. Chip seals should not be
placed in cool weather. It usually requires about one month of warm weather
following construction for the aggregate particles to become reoriented and
properly embedded in the asphalt membrane. The potentia for windshield
damage is another problem. Loose aggregate not embedded in the asphalt
membrane will become airborne and possibly damage windshields of vehicles of
the traveling public; this is usually the case if traffic uses the sealed roadway
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before the sed is fully set. Traffic noise will also increase after a chip sed is
placed.

MICRO-SURFACING. Micro-Surfacing is a mixture of polymer modified
asphalt emulsion, mineral aggregate, mineral filler, water, and other additives,
properly proportioned, mixed, and spread on a paved surface.

Purpose: Micro-Surfacing has been used to correct certain pavement surface
deficiencies including rutting, minor surface irregularities, slippery surfaces and
raveling.

Existing pavement condition: The existing pavement should exhibit a uniform
cross section and a good base. The visible surface distress may include dight to
moderate cracking, rutting, minor surface irregularities, flushed or polished
surface and/or severe raveling. The pavement should not have large cracks that
displace under traffic.

Existing pavement surface preparation: Crack filling and pothole repairs must
be done far enough in advance to allow for complete curing.

Performance: A Micro-Surface performs well on high volume roadways to
correct the pavement surface conditions described above. The life expectancy for
this surface treatment should exceed five years.

Limitations: Micro-Surfacing should not be used on a pavement with moderate
to heavy surface cracks. Due to its brittle nature, it is a poor crack sealer. Micro-
Surfacing mixes are very aggregate specific because of the chemically triggered,
quick reaction characteristics of the mixture. Micro-Surfacing requires special
application equipment. The contractor has to have good experience.

Metro Nashville needs to clearly identify alternative preventive maintenance strategies
and the pavement condition that best fits those strategies. Extensive use of pavement overlay is
asimplistic and unnecessarily expensive approach to preventive maintenance.

Other treatment aternatives should be considered that includes more extensive use of
Type Il durry seal. For each treatment to be considered, a cost needs to be defined, the impact
of the treatment on each of the pavement condition indices needs to be defined, and a “trigger

zone”’ needs to be defined. A “trigger zone” is the set of conditions as defined by the condition

indices, the performance curves, and any other pertinent data items under which a particular
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treatment (e.g., slurry seal) would be feasible. Once the treatment alternatives, the performance

curves, and the condition indices are defined, the pavement management model can generate a

list of “strategies.” A “strategy” is a maor treatment in a particular year, possibly combined

with a secondary treatment in a later year and also combined possibly with preventive

maintenance and reactive maintenance treatments. Each strategy has an associated present value

cost and a present value benefit. The benefit is measured by the impact of each of the treatments

contained in the strategy on the performance curve used for the calculation of benefits.

A possible treatment cycle that should be considered by Metro Nashville is presented in

the following exhibit. Important points to note include the following:

The alternative treatment approaches consider the different traffic volume, with
lower volume streets receiving longer cycles between surface treatments (e.g.,

slurry seal) and pavement overlays;

The cycle for overlay is longer than that being considered by some at Metro
Nashville. The pavement overlay for high volume streets would be at fifteen

years, and for low volume streets would be twenty-three years.

The cycle chosen needs to be grounded upon the development of strategies that

are tied to the pavement condition index for the street.

PREVENTIVE MAINTENANCE CYCLE
HIGH VOLUME ASPHALT PAVEMENTS
(Average Annual Daily Traffic Volume>=5,000)

The typical type of treatments and time intervals for this category include Surface Seal at
8 years; Structural Overlay seven years later at 15years. The cycleisthen repeated.

A projected treatment life cycle after initial construction would be:

Surface Sedl (e.g., durry seal) 8 year
Structural Overlay 15 year
Surface Seal 23ayear
Structural Overlay 30 year
Surface Seal 38w year
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LOW VOLUME ASPHALT PAVEMENTS
(Average Annual Daily Traffic Volume<5,000)

The typical type of treatments and time intervals for this category include Surface Seal at
6 years, twelve years, and eighteen years; Structural Overlay at 23 years. The cycleisthen
repeated.

A projected treatment life cycle after initial construction would be:

Surface Sedl (e.g., durry seal) 6 year
Surface Seal 12w year
Surface Seal 18 year
Structural Overlay 23ayear
Surface Seal 29 year
Surface Seal 35 year

Recommendation 432. The Department should develop a roadway resurfacing
program smilar to that described above as a means of maximizing roadway surface
improvement at an efficient cost. The estimated cost savings is estimated to be between
$2,000,000 and $4,700,000 per year when compared to the expanded program being
undertaken by the Department. The Department should use experienced contractors to
perform the work, applying standards for materials and applications should are equal to,
or greater than, the standards established by the Tennessee Department of Transportation
for durry seal treatments.

At present, the City has 32,507,915 square yards of roadway surface which it maintains
with an exclusively overlay programs. The following table shows the estimated current level of
activity, the implied level for afifteen and ten year program, and the estimated cost for the City
if it were to use the schedule described in this section. There are certain assumptions inherent in
this model:

The Department plans to resurface with overlay 1,221,500 square yards of road
surface this year, which is inadequate; the cost estimate for the work ranges
between $4.10 per square yard and $4.85 per square yard, with an average of
$4.41 per square yard.

The model assumes that approximately 25% of the roadways are classified as
high volume.
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The price for durry seal can vary dramatically based on the type of durry sed
used; industry standards can range from a fifth to a tenth of the cost of new
asphalt. For the purpose of this analysis, we have used one-sixth of the cost.

At present, the City has an aggressive asphalt recycling program, in which the
milled asphalt is delivered to the asphalt contractor, who uses it in a recycled mix
and resells the mix to the City at five dollars a ton less than new asphalt.
Approximately 35% of the asphalt laid annually is the recycled mix. The
Department is concerned that the emulsions in a slurry seal mixture might render
milled material inappropriate for recycling. This model, therefore, assumes
elimination of the recycling costs, an important policy decision for the City;
however some cities, such as Los Angeles, have developed recycling programs
that involve durry sedl.

ESTIMATE OF COST DIFFERENTIAL FOR COMBINATION SLURRY/OVERLAY
PROGRAM
(Total Nashville Street Surface = 32,507,915 Square Y ards)
100% Overlay Programs Overlay and
Slurr
DPV(\:IUI!’: gg: am 15Yr Cycle 10Yr Cycle Alter nat}i/ve
Total Square Yardage 32,507,915
Overlay, High Volume (Est. 25% of Roads) 305,367 541,799 812,698 541,799
Overlay, Low Volume (Est. 75% of Roads) 916,101 1,625,396 2,438,094 1,060,041
Seal, High Volume 0 0 0 474,074
Seal, Low Volume 0 0 0 3,003,449
Total Overlay 1,221,468 2,167,194 3,250,792 1,601,839
Total Seal
Asphalt, Price Per Square Yard Laid $4.41] $4.41] $4.41] $4.41]
Purchase Volunes
\olume of Asphalt Laid 1,221,468 2,167,194 3,250,792 1,601,839
\Volume of Slurry Seal Laid 0 0 0 3,477,522
Summary of Estimated Program Costs
Est. Cost for Overlay $5,386,674 $9,557,327 $14,335,991 $7,064,111
Est. Cost for Slurry (at 1/6 cost of asphalt) $2,555,979
Total Annual Estimated Program Cost $5,386,674 $9,657,327  $14,335,991 $9,620,090

If Metro were to adopt a fifteen year paving cycle, the cost of the program and the cost

of the durry program varies by only $63,000. However, a fifteen year cycle will result in a
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higher maintenance cost per street at the latter end of the resurfacing period, so that the overall
life-cycle cost could be expected to be higher. Additionally, a fifteen year program would mean
that street surfaces would be improved very infrequently while the slurry program is based on
improved road surfaces at least every seven years.

On the other hand, while a ten year program would mean that streets receive major
surface improvement nearly as frequently as a durry program and would be expected to have a
significantly lower life-cycle cost than afifteen year program, the cost differential is significant,
with a combined slurry and overlay program being an estimated $2,000,000 (based on a higher

durry cost) to $4.7 million less expensive per year.

To indicate the wide use of the durry seal approach to street maintenance, we include
the following table identifying a selected number of jurisdictions which use durry seal. Thislist
was based on a random internet search of sites for communities which either post their street
maintenance schedules or bid awards that indicate the use of slurry. We include in this list
communities which represent a wide diversity of geography, climate, and environmental

sensitivity.

SELECTED GOVERNMENTSUSING SLURRY SEAL PAVEMENT
MAINTENANCE
(Taken from Google Internet Search, April 16, 2002)
Albuquergque, NM Las Vegas, NV State of California
Arlington County, VA Lenexa, KS State of Colorado
Aspen, CO Long Beach, CA State of Delaware
Aurora, CO Longmont, CO State of Florida
Beaverton, OR Los Angeles, CA State of Georgia
Berkeley, CA Montgomery County, MD | State of 1daho
Bryan, TX Multnomah County, OR State of lowa
Champaign, IL Overland Park, KS State of Kentucky
Charles County, MD Palo Alto, CA State of Maryland
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Clark County, NV Pasadena, CA State of Michigan
Clark County, WA Phoenix, AZ State of Nevada
Colorado Springs, CO Portland, OR State of New Jersey
Columbus, OH Rockford, IL State of North Carolina
Corvallis, OR Sacramento, CA State of Ohio
Ddllas, TX Salem, OR State of Pennsylvania
Denton, TX Salt Lake City, UT State of South Carolina
District of Columbia San Diego, CA State of South Dakota
Downers Grove, IL San Jose, CA State of Tennessee
Fort Collins, CO Sedgewick County, KS State of Texas
Glendde, AZ Toronto, Ontario, Canada State of Virginia
Green River, OR Vancouver, WA State of Washington
Hunterdon County, NJ Washoe County, NV State of West Virginia
Irvine, CA State of Wisconsin

Recommendation 4-33. The MAXIMUS project team recommends that the
Department undertake the dlurry seal program for a period of two years and evaluate
both the costs and results to validate the effectiveness and financial efficiency of the
program. Assuming that the evaluation concludes that the Department should continue
the program, at that time, it would be appropriate to consider elimination of the
Department’s street paving and milling crews. If the conclusion is to eliminate those
crews, then it would be appropriate for the Department also to consider the feasibility of
further reducing the number of M & R Supervisors in the Streets and Roads Division.
Recognizing that the work those crews are performing will still be required—although in
less quantity—it could be expected that Metro could realize a cost savings of between ten
and thirty percent of labor and equipment costs. For the purpose of this analysis, we
believe that a cost reduction of $200,000 per year would be a reasonable working estimate
of additional savings.

In conclusion, this chapter recommends significant changes to the manner in which the
Department administers its contracts, realigns the Engineering Division to be better able to
respond to the increase in service load presented by the City’s commitment to expanded
sidewalk and street maintenance, and to coordinate service delivery more effectively and

efficiently.
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V. DEPARTMENT ADMINISTRATION

In this section, we identify principal issues relating to the administration of the Public
Works Department.  Administrative functions include human resources, the financial
management of the department, information technology, and operational policies and
procedures.

Beginning with human resources, the project team identified the following issues in the
Human Resources unit of Public Works.

1. THE DEPARTMENT'S PAYROLL PROCESSING SYSTEM PRESENTS

PROBLEMS OF DUPLICATION OF EFFORT AND TIME-CONSUMING

ACCURACY CHECKS, HOWEVER THESE PROBLEMS WERE BEING

THOROUGHLY EXAMINED AND ADDRESSED DURING THE PERIOD OF
THE STUDY.

Currently, the Office Manager and Office Representative positions are responsible for
collecting weekly payroll information by summarizing daily work activity sheets completed by
each crew leader, which notes daily exemptions, overtime, and out of class pay. Office
Managers are required to maintain a daily log of this payroll data in an Excel spreadsheet. The
data are summarized and entered weekly into the payroll processing system. Office Managers
note weekly exemptions for each center staff into FastNet, which is reviewed by the
Administrative Assistant and submitted to Metro Human Resources. FastNet is an exemption
payroll system and does not alow the Department to track leave time by type. In order to
maintain accurate records with regard to leave time accrua, Office Managers utilize, Gneil,
which alows the monitoring of leave time accrual by type, as well as providing leave time
summaries to staff. This is completed weekly with information being updated from the Excel

spreadsheet.
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The current method for payroll and leave time record keeping requires Office Managers
and Office Support Representatives to maintain three separate files, one of which is updated
daily. While Specia Operations and the East Center are networked, the West Center staff does
not have access to the network. Their data are forwarded to the Administrative Assistant, who
updates West Center data in Metro’s information systems on a monthly basis. While the payroll
functions of the Office Managers and Office Support Representatives do not comprise the
majority of their daily activities, it is the payroll processing system which creates duplication in
data collection and processing. One of the problems in this regard results from the fact that the
current system forces Office Managers to retroactively review the time worked by each staff
member to ensure that any overtime claimed is legitimate. For example, if an employee works
48 hours in a week, with hours 41 through 48 worked out of class, Metro pays this overtime at
the rate of the out of class position, thereby requiring office staff to review this occurrence day
by day to confirm the accuracy of claimed overtime by the employee, as the current system is
not capable of making the adjustment.

Human Resources personnel at both the Department and Metro level are aware of the
limitations of the current system and is examining alternatives to rectify the situation. The
project team attended several meetings between Metro Human Resources personnel and Public
Works Human Resources staff which addressed these issues, and believes that, athough
proposed solutions are changing rapidly, the situation is being adequately addressed.

The next issue analyzes the organizational placement of the Office Managers at each of

the Streets and Roads Division’s three work sites.
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2. THE PROJECT TEAM RECOMMENDS THE ORGANIZATIONAL
TRANSFER OF OFFICE _MANAGERS AND_ OFFICE _SUPPORT
REPRESENTATIVES FROM HUMAN RESOURCES TO THE DIVISION OF
STREETS AND ROADS.

In addition to the positions of Training and Safety personnel in the Human Resources
Division of Public Works, there is an Office Manager and an Office Support Representative at
each of the two satellite centers, as well as at the central location at South 5" Street, almost
exclusively supporting the operations of the Streets and Roads Division. A review of daily
activities of Human Resources center staff, data collection/processing methods, and Human
Resources support indicate that the majority of job activities performed by Office Managers and
Office Support Representatives, who nominaly report to the Public Works Human Resources
Manager, were not related to the support of traditional Human Resources functions. The daily
activities and job responsibilities of Office Managers and Office Support Representatives
generaly consist of payroll processing, compilation of data for various reports, serving as an
intermediary between Metro Human Resources and line staff, and administrative support to
centers supervisors and managerial staff. Additionaly, the daily job responsibilities of the
Office Manager and Office Support Representative do not include many of the traditional
Human Resources functions, such as new employee orientation or benefits administration.

As mentioned in the previous sub-section, payroll data are collected and entered into an
Excel spreadsheet daily, and then entered weekly into two additional databases (FastNet and
Gneil). Thisredundancy in the payroll process consumes a significant portion of the actual staff
time spent on human resources functions, meaning that while the magjority of work performed
by the Office Managers and Office Support Representative focuses on assisting Center staff,

their activities relating to human resources support focus primarily on payroll processing. The
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second primary human resources-related function of the Office Managers and Office Support
Representatives is to serve as liaisons between the departmental Human Resources Division and
Public Works staff. For the most part, Human Resources Center staff collect completed
paperwork and forward it to the departmental Human Resources unit at South 5" Street for
processing. Also, Human Resources center staff are responsible for disseminating new policies
and information to Public Works center staff, however, it appears that Office Managers and
Office Support Representatives receive minimal direction regarding policy interpretations, as
well as explanations and training in Human Resources decisions. Rather, the function of the
Office Managers and Office Support Representatives has evolved into a function of relaying
specific questions and information requests between Human Resources and center staff.

While payroll processing and the dissemination of Human Resources policies and
information are the primary human resources functions of the Office Managers and the Office
Support Representatives, it appears that the clerical functions of data collection and the
development of reports, including payroll, “out of class’ and overtime pay, as well as monthly
work activity reports and CostSum data comprise a greater portion of their daily activities,
rather than traditional human resources responsibilities. For the most part, these reports are
assigned and utilized by Public Works Center staff, as well as the Director of Public Works.
Human Resources Center staff are also responsible for processing and tracking work orders
generated by the call center, using the Automated Inquiry Management (AIM) system work
orders, which are received through interdepartmental mail daily. The Office Managers and
Office Support Representatives also maintain a separate database, as well as a hard copy of the
work orders. In addition to keeping records, Office Managers and Office Support

Representatives provide administrative and clerical support, maintaining center files, answering
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phones, and preparing correspondence for managers and supervisors. Office Support
Representatives also dispatch emergency requests for services to crews throughout the day.

Finally, Office Managers and Office Support Representatives receive daily direction
from and provide daily administrative support to Center staff, as opposed to the Human
Resources Division of the Department. This presents complications for Office Managers and
Office Support Representatives, as they receive their daily job assignments and workloads from
Public Works Center staff, while organizationally reporting to the Human Resources Manager.
The project team believes that the organizational location of Office Managers and Office
Support Representatives conflicts with their specific job functions and responsibilities,
especially asthey relate to the prioritization of daily activities.

Recommendation 51. The project team recommends that the Office Managers
and Office Support Representatives be transferred organizationally from the Human
Resour ces Division to the Streets and Roads Divisions and the centers at which they work.
Given that the project team has previously recommended the organizational consolidation
of the East and West Centerswith that of Special Operations, thiswould entail each of the
six employees at the three Centers to be transferred to the Special Operations Unit of
Streets and Roads aswell.

The project team makes this recommendation for the following reasons:

. It allows the management of the Division for whom the clerical staff provide

most_of their daily work to establish the prioritization of their activities. —
Currently, the Office Manager and Office Support Representative at each of the
Centers report to the Human Resources Manager, with whom they only
sporadically communicate and receive direction. Observations and interviews

indicate that there is afar greater degree of interaction with Center staff, and this
interaction is only peripheraly related to human resources functions.

. Once the Department’s payroll processing problems are overcome, the time
consumed in this function will decrease substantially. - Currently, the Office
Manager and Office Support Representative at each of the Centers spend the
majority of their time performing operational activities related to the Centers at
which they are located, as opposed to human resources-related functions. This
relative percentage of time is likely to be substantially reduced even from the
current levels as the Department streamlines the payroll processing activity.
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. Office Mangers and Office Support Representatives do not possess ay
formal training or education in_ human resour ces functions. - Although this
is not a formal requirement of the positions, and is not a fault of the incumbents
in the positions, neither do these employees provide any added human resources
value through their presence at the Centers beyond simply relaying personnel-
related documentation to Center staff. As has been discussed above, the
functions are primarily clerical in nature, and are not specificaly related to
human resources, per se.

. With the increased need for _documentation and reporting of daily work
activities by field personnel, there is a commensurate need to increase the
focus of the Office Manager and Office Support Representative on these
functions as well. — As was discussed in an earlier section of this report, the
project team strongly recommends that the Streets and Roads Division begin
placing greater emphasis on accumulation and reporting of crew activities. This
will necessarily become a function of the clerical personnel at the Centers, and
will require a high degree of coordination with Division staff, particularly in the
early phases of this effort, to ensure the quality of data.

The next issue analyzes coordination between the Safety and Training functions of
Human Resources.

3. A GREATER LEVEL OF COORDINATION IS NEEDED BETWEEN THE
DIVISION'S SAFETY AND TRAINING FUNCTIONS.

Training and Safety are organizationally separate functions, which report directly to the
Human Resources Manager of the Public Works Department. The Training Unit provides
information regarding training courses available to staff from Public Works divisions, Metro, as
well as other externa training providers. It also provides required training courses (i.e. sexual
harassment, diversity) and personal development courses. Currently, the Training Unit’s focus
is on developing a comprehensive list of all training available to Public Works staff. The Safety
Unit works to ensure compliance with state and federal laws, and tracks employee compliance
with the TOSHA and OSHA requirements, as well as investigates al incidents and accidents

within the Department or staff.

MAXIMUS Page V-6



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

Currently, the coordination between the two divisions is focused on the implementation
of an information system. The information systems will enable the units to track staff training
and re-certification needs. It will also provide Training and Safety staff with information on
which decisions can be made, as well as information to improve coordination between those
divisons and other Metro departments to determine training needs, available resources, and
courses. Because there has historically been little coordination between Safety and Training,
staff training needs have historically not been sufficiently identified or met. However, the
project team has met with the Training staff and is satisfied that the recently-initiated
coordination plan addressing problems and solutions to training issues will result in a better-
managed and well-functioning program. However, given the critical link between safety and
training functions, improved coordination, communication and working relationships would
enhance the level of service provided to the Public Works staff by alowing the units to monitor
compliance, establishing advanced planning of courses, and to develop a training program that
would prevent redundancy in courses provided by other divisions.

Recommendation 5-2. The Department should establish a goal of integrating
training and safety through establishing a formal program of safety training that is
focused specifically on the findings of regular safety inspections within the department.
No cost is associated with this recommendation, but the expected benefit should be a
reduction in preventable accidentsin the Department.

4. PERFORMANCE EVALUATIONS SHOULD BE GIVEN MORE

MANAGERIAL ATTENTION TO ASSURE THAT THEY ARE USED FOR
PROFESSIONAL DEVELOPMENT.

As part of the study, project staff reviewed the personnel files of a randomly selected 66
employees of the Department. The purpose of the review was to determine whether
performance evaluations were performed on atimely basis and if the scoring provided sufficient

feedback as to constitute appropriate devel opmental feedback. We observed the following:
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. Employee records are kept in file cabinets n a fully accessible clerical work
area. While the cabinets had locks on them, they were not locked. This means
that any person with access to the area also had access to the original personnel
files of any departmental employee.

. Of the 66 files examined, al but 9 had evaluations performed within the last
year. Of the nine, al but one had had evaluations performed within the past
eighteen months.

. Only one of the files had evauations had an average score below 2.0 for Section
Two (general job characteristics); none had an average score below 2.0 for
Section Three (job specific skills). The score of 2.0 is established as the average

score.

. The average score for Section Two was 2.22, and the average score for Section
Three was 2.28.

. Fifteen of the 66 evauations had scores of 2.0 for Section Two; 18 has scores of
2.0 for Section Three.

. 27 of the evaluations had rankings in which the score of 2.0 was assigned for at

least 75% of the evaluation criteria
The implication of the tight clustering of the scores is that performance evaluation
process is being used as work activity that has to be completed rather than as a valuable tool of
management review and employee development.

Recommendation 5-3. The Department should work with Metro Human Resour ces
to develop a training program for supervisors that focuses on meaningful performance
evaluations as a means of fostering employee development and encouraging work
improvement. The program should start with the Director’s Office and go throughout the
department.  Additionally, the Department’s training officer should review all
performance evaluations to determine either individual training needs for a given
employee or observe any patterns of performance that warrant development of
Department-wide training. There is no cost associated with this recommendation, but it
can be expected to result in more effective evaluations, enhanced employee training, and
better work performance.

A key point to this recommendation is that valid performance evaluation of employee
performance must begin with the senior leadership of the Department. Departmental

management needs to understand the importance of meaningful, objective performance
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measurement and transmit that commitment to al of the employees who work under the
respective manager’s leadership. Once this attitude has been established at the senior
management level, it can then be transmitted throughout the organization at all levels.
Recommendation 54. The Department needs to secure personnel files by keeping
the file cabinets holding personnel records locked at all times, with key access strictly
limited. Thereisno cost associated with thisrecommendation.
The next sections of this chapter address financial administration of the Department.

S. FINANCIAL CONTROL PROCEDURES WITH THE DEPARTMENT NEED
TO BE IMPROVED.

There are three components to this discussion. The first is the Department’s contract
management, which was discussed in the Engineering Division chapter of this report. The
second is the administration of the Department’s invoices and receivables, and the third is fee
administration.

@ The Department needs to_improve its accounts receivable and check handling
pr ocesses.

The project team reviewed the check/cash receiving and handling processes to verify
that appropriate controls were in place to assure proper management of funds. Thisincluded the
functions within the parking and parking zone administration, permitting, and solid waste areas.
In summary, the current process is described as follows:

. The bulk of the Department’s monetary transactions are performed by check.

There is relatively little cash handling, with the mgority of that occurring at the
City’s disposal sites. Additionally, most of the permitting activity is conducted
through the Citywide permit system, using debit accounts.

. Relevant financia staff generate customer invoices based on their own stand-
alone information systems which capture transaction history.

. When payments are received, the financial staff logs the payment, endorses the
check with a stamp provided by the Metro Treasurer, bundles the checks,
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prepares a deposit dip, and gives the bundle to a Financial Officer Il for
handling.

The Financia Officer Il verifies the checks, prepares a revenue transaction form,
and places the checks, deposit dips, and transaction forms, into a transmittal bag.

The Department’ s courier picks up the bag in the afternoon, deposits the funds in
a City bank account, delivers the transaction form to the Metro Finance
Department and returns a copy of the deposit dlip to the Financial Officer II.

Metro Finance records the transaction form and sends an executed copy to the
Financial Officer Il, who assembles the transaction form and deposit dlips and
provides them to the relevant finance staff.

In the course of our review of the processes, the project team did not observe any actions

that would cause us to suspect inappropriate financial dealings. However, we did observe

several practices which either result in insufficient account management or could lend

themselves to abuse. These include the following:

When the permitting staff receive payments, they retain the paymentsin alocked
desk drawer until what the staff feels is a sufficient number have been received.
Staff report that, in some cases, this could be a period of from several weeksto a
month. Metro cash management policies require daily deposit of all funds.

In the case of parking payments, the Department’ s receptionist places al of the
mail for the Parking Divison’s Finance Officer on the Officer's desk. The
Officer sorts her mail and either immediately processes all payments or stores the
payments in a vault in her work cubicle. This is appropriate management of the
checks on the part of the Finance Officer. However, potential for problems occur
first, with the placement of potential checks on a cluttered desk when the Finance
Officer may be absent. In such cases, that could be as short as a few minutes to
severa days since there is no back- up for the Finance Officer.

Although the Department has transitioned payments for solid waste matters to
the Waste Management Division (an issue that will be discussed later in this
Chapter), some payments are still being received in the Department’'s main
office. The Finance Officer was placing the live checks in routine interoffice
mail, without any controls. When the MAXIMUS staff was conducting a review
of the control procedures at the Waste Management Division, we observed an
interoffice mail pouch that contained six checks for over $13,000 in value.
When we brought this to the attention of the Department's Administrative
Officer, he changed the handling process immediately.
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While reviewing the financial management controls around contracts in the
Waste Management Division, the project staff observed a case in which the
Division was administering funds in a manner contrary to contract procedures.
The particular case related to the City’s contract for brush handling. The
contract provides that the contractor will share profits from the sale of mulch
through a discount on future invoices. In fact, the contractor was issuing a check
for the payment. There were two different checks, with two different business
names, neither of which was a name on the official contract. While the Division
personnel knew the source of the checks, an independent audit would have
required follow-up reconciliation of the business process.

Also in the Waste Management Division, we observed that the staff responsible
for verifying payment authorizations was smply ratifying approvals since she
did not have any independent means of verifying the invoice matter. Aswell, the
contract manager indicated difficulty in verifying invoice data. Both attributed
the problem to alack of monitoring capacity that was inherited when the process
was transferred to Waste Management. This issue pertains to every service
contract being administered by the Division. The Division is attempting now to
identify the service bases for each contract and establish procedures for verifying
invoice data.

A problem common in al of the areas was the lack of the ability to reconcile
payments against specific invoices. The finance staff had to assume a connection
between payments and outstanding invoices. This would diminish the
Department’ s ability to verify specific financial transactions.

Recommendation 5-5. The MAXIMUS project team recommends that the
Department amend its accounts receivable process to minimize check handling and use the
procedures being established by Metro. There is no cost associated with this
recommendation, but the benefit will be improved controls over checks and reduced work

load on staff.

Relevant elements of this recommendation include:

Metro isin the process of implementing a general accounts receivable system for
Nashville government. The Public Works Department should be integrated into
this system at the earliest opportunity.

As soon as practical with the receivables system, the Department should abandon
its stand alone systems in favor of use of the capacity of the J.D. Edward's
receivables capacity.

The Department should establish a process by which all payments are sent to the
Metro Treasurer or designated contractor, which would open, process, and
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deposit all checks, and provide a transaction history. While this could be done
independently of the receivables module, it would work more effectively with
such amodule in place

All cash transactions should be processed through the use of drop safes, with
counts and deposits processed by a contract counting house. Each safe would be
equipped with a removable, locked storage box. The Departmental courier
would remove the box and transfer it to the counting house. The house would be
responsible for counting the receipts and depositing the funds into Metro
accounts. This is the model used for parking meter enforcement, and it can be
expanded to include these transactions, subject to the same auditing procedures
which we describe in the next section of this report.

Metro expects that the change in the receivables process will take at least a year to

design and implement. Pending the changes, the Department should implement the following

interim steps:

2

The Department should designate acentral receiving point for al checks. The
receiving staff should immediately image al incoming checks and place the
checks in a secure location pending pick up and deposit in the afternoon. All
information processing should be performed using the image rather than the live
check.

The Department should proceed with the drop safe and counting procedures for
cash transactions.

The Department should develop an audit procedure for its parking meter revenues.

Currently, the Department’s parking meters are swept on a regular schedule by the

parking meter maintenance personnel. The collector opens the meter, gects the coin box into a

locked vault, and replaces the coin box. At the end of the route, the collector turns the vault into

a contracted collection agent. The agent opens the boxes, counts the coins, deposits the money

into a City depository account, and submits the deposit dip to the Division’s finance officer.

Throughout this process, there is no means by which the City monitors the fidelity of the

processing agent.
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Recommendation 5-6. The MAXIMUS project team recommends that the
Department develop a procedureto test the accuracy of the collection count.

This can be done by providing the lock box operator with test boxes, the contents of
which are known by the City. The operator should provide accounting of the boxes individually
in such a fashion that the Department can verify the accuracy of the count. This may require a
revision to the service contract to provide more detailed accounting; the benefit would be
assurance of proper receipting of all funds due to the City.

3 The Department needsto administer itsfee systems mor e effectively.

As pat of the performance audit, the project team reviewed the Department’s
administration of its various fees. At point were the basis on which the fees were determined
and the level of revenue resulting from those fees.

. The Department is authorized to collect fees for excavation permits, obstruction
permits, parking meter occupancy, and right of way temporary closure permits.

. The fee for each transaction is recorded in Metro Ordinance 97-785. While the
parking meter occupancy permit fee is set on the basis of the estimated revenue
for a parking meter in a given day, the other fees were set based on general
recommendations and without any underlying analysis relating to cost recovery.

. In the two-year period from January 1, 2000 to December 31, 2001, the
Department collected $2000 for the issuance of 20 encroachment permits,
$544,816.50 for the issuance of 2,175 excavation permits, and $67,450 in meter
occupancy fees.

. While the Department issues these permits on aregular basis, it does not collect
fees for temporary closures. It justifies the action on the basis that the City’s
permit tracking system is not able to perform the calculations necessary for the
fees and the system has not yet been modified to do so.

. The only authority in the ordinance not to collect the fees is a waiver to be
granted by the Director for Metro departments and contractors, required utility
relocations, actions of governments, or the necessity to close a public way for the
immediate protection of public safety; none of these conditions exist to provide a
basis for the non-collection of these revenues.
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. During the two year period of January 1, 2000 to December 31, 2002, the
Department issued a total of 14,196 temporary closure permits. The closure
permit has a diding scale inspection fee from $10 to $50 plus $1 per day for
each day after 50 days, plus an application fee of $15.00. At a minimum, the lack
of the fee has resulted in average lost revenues of $106,500 per year over the past
two years.

. Approximately a year ago the Department hired an independent consultant to
conduct an evaluation of the costs relating to closure permits. The resulting
report provided a detailed basis for recommending a new fee structure. To date,
the Department has not submitted a draft ordinance to the Metro Council to
authorize the new fee structure.

Recommendation 5-7. The project team recommends that the Department begin
immediately to establish the systems and procedures necessary to track and bill the fees
that it is authorized to collect. Additionally, we recommend that the Department submit
the revised fee ordinance to Metro Council for the Council’s consideration at the earliest
opportunity. The effect of this recommendation would be to increase the fees received by
the City by approximately $106,000, or more, per year and establish a better accounting of
permits for ingpection; the potential negative effect will be assuring that firms and
individualsin fact obtain permits.

This change will require substantial coordination with Metro Information Technology in
order to integrate the permit into Metro’s electronic permitting systems. As Metro considers
development of a one-stop permitting system, it would be appropriate to incorporate this permit

into the more comprehensive approach.

6. ADMINISTRATIVE STAFF _SERVICES OF THE DEPARTMENT DO NOT
APPEAR TO BE WELL ORGANIZED.

There are two elements to this issue. The first is the physical organization of the Staff
Services unit, and the other is whether the staffing is appropriate for the work load. Together,
these elements provide an appearance that the staff support operations of the Public Works
Department operate ineffectively. The MAXIMUS project team’s impression of staff services

is that the unit works diligently to accomplish its mission and that, based on our review of
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various work activities, appears © work well within the legal constraints established for the

Department’s financial performance.

Nonetheless, there are several dynamics which, when improved, could result in a more

effective support unit. Relevant observations include:

With the retirement in the past several years of two key staff, there is no middle
management within the financial side of the staff services unit. Interviews
indicate that most finance staff perceive themselves as reporting directly or
indirectly to one individual.

It is uncertain how the human resources function fits into the overal staff
Services unit; in some cases, interviews with human resources staff indicate that
these individuals perform some financial functions periodically.

Interview indicate that the staff services unit may have more finance staff than
are necessary based on industry standards; this determination is complicated by
having five different staff performing the same, or similar, financial functions,
despite having four different job titles.

- Financia management functions are performed in three different divisions of
the Department. In addition to the Staff Services Division, financial
management is performed by a Finance Officer 2 in the Parking Division and
the Waste Management Division tes established a financial staff capacity,
displacing an existing Administrative Services Officer 2. The displaced
position appears currently to be spending time training the new staff and
performing miscellaneous projects.

- In the past year, the Department processed approximately 6,500 account
payable transactions, based on a transaction list provided through FASTNET.
This includes both administrative payments as well as construction contract
payments. Industry standards of performance indicate that this number of
transactions is at the low end of work output expectations for a single
financial accounting staff person, where between 7,000 and 9,000
transactions per person istypical.

- While conducting interviews and field data collection the project staff
observed the work of the financial and clerical staff of the Department. Our
review of their work indicated a large amount of repetitive processing, such
as entering invoicing information into their own data sheets, then repeating
the entry into City financia systems, then repeating the process upon receipt
of payment. There did not appear to be any other significant work activity.
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While on paper, the duties of the finance staff appear to be distributed, interviews
with the staff indicated overlap in their perceptions of their areas of
responsibility.  Additionally, while the open order list ostensibly assigns
responsibilities for each contract to a given finance staff member, during our
contract review, project staff was frequently directed to a different person.

The potential for confusion in responsibilities is demonstrated by the MAXIMUS
project team’s experience when conducting the contract audit. While a master
spread sheet assigned responsibilities for contract administration to various staff,
in practice, the assigned individual and the person actually knowledgeable of the
contract varied.

A key finance staff person works on a part-time basis, in her absence,
information gathering relating to projects for which she is responsible is not
possible.

The current job title of Contract Manager appears to be inadequately described.
Interviews indicate that very little of the work of this position relates directly to
contract management. Instead, the work is primarily related to legidative policy
and general administrative policy interpretation.

Recommendation 5-8. Based on our review of the operations of the Finance
functions of the Department of Public Works, the MAXIMUS project team recommends
that the Department reorganize and realign its administrative staff. Including wages and
fringe benefits, we estimate that these changes will cost approximately $170,000. The
benefit for thisis improved coordination of administrative services, coordination of fleet
use, enhanced management of departmental payroll, improved personnel services, and the
capability to meet the information technology needs described throughout this report and
summarized in this chapter.

We recommend that the administrative unit be composed as shown in the following

organization chart:
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RECOMMENDED ORGANIZATION
ADMINISTRATIVE DIVISION
Administrative Division
Administrative Services
Director
Administrative Assistant Fleet Operations
Fleet Coordinator
\ |
Office Support Rep. 1 M & R Worker |
| [ \
Human Resources Management Financial Services Technology Services
Human Resources Manager Finance Manager Info. Sys. Manager
Training - -
Training Coordinator | | Construction Payables || Network Admin
Finance Officer 2 IS Analyst 2

Training Administrative Payables
Ofc Support Rep 2 || Finance Officer 2 Network Admin
IS System Tech 2

Safety. Accounts Receivable
Safety Coordinator || Admin. Svcs. Officer 2 Applications
Programmer Analyst
Safety Budget
Safety Inspector ] Budget Analyst GIS
N GIS Analyst
Safety Courier
Ofc Support Rep 2 | Equip & Supply Clerk
Payroll

Payroll Coordinator

Payroll
Ofc Support Rep 3

Personnel Support
Personnel Analyst

Office Support Rep. 3

The following table is a matrix of positions that compare the assignment of job positions
within the Administrative Division as they currently exist against the proposed changes

described in this chapter.
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Administrative Division
Matrix of Personnel Assgnments
Function Current Proposed Comments
Division Administration Admin Services New Position
Director
Admin. Asst Assigned from Human

Office Support Rep. 1

M&R Worker |

Resources unit
Assigned from Human
Resources

Assigned from Human
Resources

Human Resources:
Admin

Human Resources
Manager
Admin. Assistant

M & R Worker |
Office Support Rep |

Equipment & Supply
Clerk 11

Fleet Coordinator
Human Resources

M anager

Office Support Rep. 3

New Position

Admin Asst would be
reassigned to Division
Administration; the
OSR would be
reassigned from Finance
Assigned to Division
Administration
Assigned to Division
Administration
Assigned to Finance

Human Resources: Office Support Mgr (3 Assigned to Streets and
Center Support positions) Roads Div.
Office Support Rep 11 (3 Assigned to Streets and
positions) Roads Div.
Human Resources: Training Coordinator Training Coordinator
Training
Office Support Rep 2 Office Support Rep 2
Human Resources: Safety Coordinator Safety Coordinator
Safety
Safety Inspector Safety Inspector
Office Support Rep 2 Office Support Rep 2
Human Resources: Payroll Coordinator New position

Payroll

Office Support Rep 3

Assigned from Finance
unit

Human Resources:
Personnel

Personnel Analyst

New position

Financia Services

Finance Manager
Finance Officer 2 (Part
Time)

Administrative Assistant

Administrative Services
Officer 2

Finance Manager
Finance Officer 2:
Construction
Finance Officer 2:
Administrative
Finance Officer 2:
Receivables
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Administrative Division
Matrix of Personnel Assignments
Function Current Proposed Comments
Financial Services Finance Officer 2 (in This position would
(continued) Parking Div.) displace the part time
position.
Office Support Positions reassigned to
Representative 3 (2 Human Resource for
positions) Admin and Payroll
Finance Officer 2 Budget Analyst
Equipment & Supply Assigned from Human
Clerk Resources
Office Support Rep 3 (in
Waste Mgmt)
Technology Services Information Systems New Position
Manager
ISAnalyst 2 ISAnalyst 2
IS System Tech 2 IS System Tech 2
Programmer Analyst (in | Programmer Analyst Transfer from Waste
Waste Mgmt) Mgmt
GIS Analyst (in GIS Analyst Transfer from
Engineering) Engineering
Total Positions
Current 235
In Division 4.0
In Other Divisions 27.5
Subtotal
Proposed
In Division 25.0
Transferred 6.0
Subtotal 31.0
Net New Positions | 3.5
Points relevant to this recommended organization include the following
. The organization adds five new positions: Division Director, Fleet Coordinator,

Payroll Coordinator, Personnel Analyst, and Information Systems Manager. It
deletes one and a half positions: Finance Officer 2 (part time) and Office Support
Representative 3 (a currently vacant position in the Waste Management Division,
with the functions being transferred to the Administrative Division)

. The Human Resources Unit would be reconstituted by the assignment of the
Office Managers and support staff to the Streets and Roads Centers, where they
would continue to be responsible for payroll functions. The unit would
incorporate a payroll coordinator and support staff for payroll functions for other
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divisions of the Department and for genera oversight of Public Works payrall.
The unit would also include a new personnel analyst who would assist
Departmental employees in general personnel matters. Administrative duties not
relating to human resources—receptionist, grounds services, and courier and
light maintenance—would be assigned to the Division Administration.

. The redesigned finance unit would have staffing assigned for capital projects
financial management, general accounts payable, and genera accounts
receivable. It would also include a budget analyst for general departmental
financial management.

. This structure is based on a consolidation of administrative functions within the
Department. Among these are:

- Transfer of the finance staff from the Waste Management Division to the
finance unit.

- Transfer of the finance staff from the Parking Division to the finance unit.

- Transfer of the information technology staff from the Waste Management
Division to the information technology unit.

- Transfer of the GIS staff from the Engineering Division to the
information technology unit.

. The information technology unit is significantly expanded with one new position
and transfers from other Divisions. The new position is a technology manager,
who will be responsible for developing and implementing a Department wide
strategic information systems plan. This would include upgrading of current
systems, replacement of local legacy systems with state-of-the art systems for
project management, work management, integrated financial management, and
integrated customer service systems. Transferred  positions include a
programmer analyst position in Waste Management and a GIS analyst position in
Engineering. This transfer would provide for a broader range of information
technology support throughout the Department and a more effective and efficient
use of staff time.

Recommendation 59. Based on our review of the recommendations throughout
thisreport, we further recommend that the Department establish the organization shown
on the following chart. The estimated cost of this reorganization is the addition of the
Deputy Director position, at an estimated $85,000, including wages and fringe benefits.
Thisorganization will result in improved spans of control, better assignment of duties and
responsibilities, and a mor e effective department.
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This administrative reorganization is the last piece of an overall reorganization of the

the following chart:

RECOMMENDED ORGANIZATION
DEPARTMENT OF PUBLIC WORKS

Department of Public Works

Director

Policy, Planning &

Council Liaison

Performance Mgmt

Senior Policy Analyst

Community Relations

Public Information Officer |~

Dept. of Public Works

Deputy Director for Opns

Customer Service

Asst. Customer Service Rep.

Customer Service Rep |l

2)

Office Assistant Il

Department of Public Works. In total, the recommended Department organization is shown in

]

Streets and Roads Engineering Administration Waste Management
Director of Streets and Roads Director of Engineering Director of Administration Director of Waste Mgmt
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Points relevant to this recommended organization include the following

The key point of the reorganization is the establishment of a Deputy Director
position, who would have daily operational oversight responsibility. The
Deputy’s span of control would be other operational units of the Department.

Thiswill enable the Director to provide policy and public leadership, as reflected
by having policy development, council liaison, and community relations
reporting directly to the Director

The Policy development capacity of the Department would include the present
Council Liaison Position, and a Senior Policy Analyst position assigned
leadership for departmental policy development, strategic planning, and
performance management. This later position would be a reclassification of the
existing Contract Manager job.

- The liaison position was established by the Department during the course of
this study for the purpose of improving the flow of information between the
Department and the policy officials of the City. While we believe that the
improved operating procedures and systems will eventually provide those
officials with direct, timely access to information, this position will serve an
important communications role into the foreseeable future.

- Asdiscussed in the Engineering Chapter, the duties relating to the current
contract manager can be carried out by the expanded Contract Management
unit within the Engineering Department. The remaining duties, that of
legidative review and policy review and development, should be assigned to
the position of Senior Policy Analyst. The duties of the position would
include evaluation of Departmental policies and procedures, developing such
policies where necessary, and monitoring execution of those policies. This
position would also be the individual responsible for working with operating
divisons to establish regular performance measures, collecting and
evaluating performance data, and preparing an annual performance report.
The policy position should also be the lead staff in coordinating departmental
strategic planning, discussed later in this chapter. An additiona role of this
position should also be grants research and support.

During the period of this study, the Department transferred the customer service
unit in the Streets and Roads Division to the Office of the Public Works Director.
Since that unit serves primarily for the intake of customer cals relating to work
conditions or work requests, we recommend that the unit be assigned to the
Deputy Department Director, who will have operationa oversight of the
Department.

MAXIMUS

PageV-22



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

1. INFORMATION TECHNOLOGY WITHIN THE DEPARTMENT IS HIGHLY

FRAGMENTED.

Technology support within the Department is vested in two staff persons who report to

the Finance Manager. These individuals are responsible for maintaining the Department’s

hardware and network administrators, maintaining system security, and equipment load-ups and

maintenance. The staff do not provide software support; any application software support that

is necessary is provided by Metro Information Technology Staff.

Our observations of the Department’s information technology capacity include the

following:

Principal applications—Financial Management, Employee Time Tracking, Work
Order Tracking, Grant Reporting, Traffic Databases and the Traffic Control
System, and Permit Tracking—are mainframe applications operated by Metro
|.S.; the Department does not have internal support for these, and several other,
mainframe applications

Most information systems in daily use are generated either by individual users or
through some I.S. support for application development using such suites as
Word, Access, and Excel.

In several cases, individual staff lave developed their own data applications to
perform work, resulting in several staff performing the same work but not being
able to exchange information. For example, each finance staff position has
developed its own spreadsheet for tracking accounts payable. Individual
ingpectors have set up their own sheets to track their inspections. Numerous
departmental reports that should have been available through the financial
management sSystem appear to have been downloaded then reformatted in a
separate data record.

In the Engineering Chapter of this report, we identified the need for the
information technology staff to assume responsibility for support of various
engineering systems. Because the current staff are oriented most toward
hardware maintenance, the expansion into this role will require some retooling or
the addition of an applications support staff person.

The Interim Director has appointed a departmental committee to develop a plan for the

coordination of information technology systems and support. The MAXIMUS project team
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believes that this committee is an important starting point in conducting a detailed inventory of
the Department’s hardware and software systems. However, decisions regarding priorities
needs to be retained at a higher organizational level.

Recommendation 5-10. The Public Works Department should develop its own
internal long range systems plan, working in cooperation with the Metro Information
Systems Department and the Office of Management and Budget systems. While thereis
no cost associated with the plan if prepared internally and with the support of Metro I T,
external assistance would cost between $50,000 and $75,000. The cost of implementation
is based entirely on the elements ultimately included in the plan.

In developing a system plan, the MAXIMUS team suggests that the Department

consider an order of priority for the following needed systems recommended throughout this

report:

. Project management.

. Contract management.

. Integration of billing and receiving functions with the City’s financia
management system.

. Enhancement of the road management system, with the potential inclusion of
sidewalk management.

. Improved customer call systems, including the potential for integration with the
City’sevolving centra call center.

. Enhancement of the parking system.

8. SECURITY OF THE INFORMATION TECHNOLOGY WORK AREA OF THE
DEPARTMENT NEEDSTO BE IMPROVED.

The Department’s network servers and telephone links are maintained in a suite of two
rooms in the Department’s main offices at 750 S. Fifth Street. During our meetings in that
building, MAXIMUS staff observed that those rooms are frequently left unsecured, with no

individual present to make certain that an unauthorized individual did not have access to the
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systems. In fact, the doors to the rooms have been removed so that there is no barrier to access
at any time that someone might have access to the building.

Recommendation 511. The Department should immediately replace the access
doors to the work area, installing, at a minimum, four hour fire doors with secure locks.
Access to the area should be strictly limited by the Director of the Department and the
Director of Administration. The cost of these doorsis estimated at $1,000.

0. THE DEPARTMENT LACKS A CONSISTENT SET OF POLICIES AND
PROCEDURES.

The Department has developed a series of operating practices over time; however,
project staff has been unable to locate any codified standard of policies and procedures that
govern the general operations of the Department. In some cases, individual divisions have
developed such policies and procedures, but that has been left largely to those work units. The
absence of standard policies and procedures leaves the Department open for public complaints
of differential response and treatment.

Recommendation 512. The Department has recently begun an effort to document
and update its policies and procedures. We strongly recommend that this continue and be

given a high work priority. We do not expect any cost implications to this
recommendation.

10. THE DEPARTMENT NEEDS TO FOCUS ITS ATTENTION ON PROVIDING
CUSTOMER SERVICE.

Throughout this report, we have discussed a number of issues that relate to the customer
service elements of the Department. There is a gereral perception within the Department, the
City, and the public that the Department cannot address work status reporting and other
inquiries adequately. It is our impression that, while we have documented many areas where

work performance needs to be improved, much of the public perception of the Department’s
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capability relates to how it approaches customer service. Relevant points that we observed,
many of which are reported el sewhere in this document, include:

. The Department’s call center is located in the Streets and Roads Division and is
focused primarily on work performed within that Division. We observed the
performance of the call takers and believe that they are performing well;
however, we also observed that they are not fully informed of Depatmental
activities and may be unable to provide full information.

. The Department’ s work order system does not provide for feedback to any caller;
therefore, callers do not receive any reporting on what has happened to their
request.

. The lack of a project tracking system, and particularly the lack of integration of

field and contract data, prevent the Department from being able to respond in a
timely fashion to calls for information from public officids and other
departments.

. Public information from the Department appears to be reactive, rather than
proactive. As a result, the Department is missing opportunities to present its
activities in a more favorable light.

Recommendation 5-13. Customer service needs to be a high priority of the
Department. It needs to consider all of its actions in terms of how those actions will
improve its ability to provide better customer servicee This is a summary
recommendation that encapsulates many of the recommendations included throughout
this report. An intemal call system should be part of the Department’s work order
system, discussed in the Streets and Roads chapter. One immediate step that the
Department may wish to consider is how it might be able to integrate with the Customer
Service Center that Metro is creating, in order to develop procedures for coordinated call
taking, work ordering, and customer reporting.

11. THE DEPARTMENT SHOULD EXPAND ITSSTRATEGIC PLANNING.

The Public Works Department needs to enhance its goals, objectives, and performance
measures. At present, the Department appears to function in an almost totally reactive manner.
By establishing a long range strategy, accompanied by annual performance goals, the

Department can become a more strategic organization, based on the anticipation and solution of
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problems. This improves work performance, minimizes the need for reactivity and creates a
more professional image of departmental operations.

Recommendation 5-14. The Public Works Department should develop a
department-wide strategic plan to identify and accomplish quantifiable and measurable
goals and objectives. This should be done internally. While there is no direct cost
associated with an internal planning effort, the benefits will be that the Department can
establish specific targets for accomplishment and then track and report them.
Organizations which focus their attention on goal achievement are generally successful
through improved efficiencies and service effectiveness.

In the development of these enhanced goals and objedtives, the division should utilize

the following guidelines:

. The Department’s goals should be consistent with the overal goals of Metro
Nashville.

. The goals should focus on the desired results or outcomes.

. Each Division and section within the Department should have specific goals and
objectives. The goals should relate to customer service and standards of
performance

. The objectives should be specific, measurable results to be achieved by a specific

point in time, often are changed from fiscal year to fiscal year (as the previous
years objectives are achieved), and stem directly from the goals.

. The Department will need a plan for installing its goals and objectives including
the development and provision of training sessions, development of guidelines
and examples, and the development of standard formats for the development of
these goals and objectives.

. The overall Department goals should be developed with input from all levels of
the organization.

. Each section head and his or her supervisory team should start by developing
objectives for their section using standard guidelines and format that fully reflect
the major responsibilities of each section (what is the job to be done) and how
well the job is to be done (the results to be expected in completing the job).
Section employees should be involved in developing these objectives.

. Each section should have no more than four or five objectives, but there should
be objectives for each program within a section (i.e.,, design, construction
inspection, survey, etc.).
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The Director of Public Works and the Director’s management team should, in a
coaching session with each Division leader, review the goals and objectives for
each divison and critique them in terms of their compatibility with the overall
goas of Metro Nashville, whether they “stretch” the section in terms of
performance and outcomes, whether the objectives are realistic and specific, and
whether the objective is measurable. Similarly, each Division leader should use
his or her management team to review section goals.

The Divisions and sections should then revise the goals and objectives as
necessary.

Once adopted, the Director of Public Works and the Director’s management
team should check quarterly progress in achieving these objectives to identify the
progress made in their achievement and problems, and provide advice on
corrective action.

The objectives should be revised every fiscal year as part of the Department’s
budget planning process.

The development of goals and objectives using this methodology for strategic planning

would provide a clear basis for what results are expected in what time frame.

12. THE DEPARTMENT SHOULD WORK WITH FACILITIES MANAGEMENT

TO CONDUCT A FULL ANALYSIS OF ITS PHYSICAL PLANT NEEDS

PARTICULARLY AT THE SOUTH FIFTH STREET COMPLEX.

During the course of the project, MAXIMUS staff had the opportunity to work in, and

observe, al of the buildings that comprise the Department’s facilities. We also included in our

interviews, questions relating to the impact of the current facilities on work performance. Our

observations regarding the South Fifth Street work center include the following:

Any systematic maintenance on the air handling systems was not apparent; return
air vents appeared to be dirt encrusted.

Office areas were cramped and filing of materials appeared to be random due to
the lack of proximate filing space. One notable problem was that personnel files
were retained in an open work area where anyone with access to the area had
unlimited access to those files.
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There was insufficient meeting space for work sessions, planning meetings, and
client services.

Several of the sites did not appear to comply with state and federal standards
relating to handicapped access for employees. One particularly notable point
was the narrow stairway which was the only access for Parking Enforcement
personnel to their common area.

The Departmental administrative office was organized in such a fashion that
there was no logical flow of traffic movement or common work areas for persons
with similar responsibilities.

Recommendation 5-13. At the earliest opportunity, the Public Works Department
and Metro Facilities Management should review the Department’s South Fifth Street
work complex and develop an intermediate range plan to resolve existing problems and to
provide a better work environment for departmental personnel. There should be no cost
for conducting the analysis, unless Metro decides to use an external review firm, the cost
for which would be estimated at $75,000. Costs of implementation will depend upon the
overall facilities improvement plan. The focus of the study should be on establishing a
work environment that meets state and federal standards and is conducive to effective and
efficient work performance by departmental personnel.

In the fina chapter, following, we summarize the recommendations that are included

within this report and provide a recommended implementation plan and timetable.
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VI. CONCLUSIONS

In this chapter, we summarize the recommendations and cost impacts which we have
made throughout the report, provide suggestions regarding the relative priorities of the
recommendations, and identify any implementation issues which the City will need to address.
In preparing these recommendations, we have classified them as being high, medium, or low
priority. High priority recommendations are those which have significant cost (particularly cost
savings) impacts, are perceived as critical to the mission of the Department of Public Works, or
which are first steps involved in the implementation of other recommendations. Medium priority
have lower cost implications, are not as mission critical, and whose implementation time frame
can extend six months or more. Low priority recommendations are those which would improve
Departmental operations but are not mission critical or whose implementation is not time
sensitive.

This chapter consists of two tables. The first is a summary of recommendaions. This
table assembles al of the recommendations developed in this report, identifies the fiscal impact
and projected benefits, assigns a recommendation priority, and identifies any key implementation
issues. The second report is a cost breakout. It includes only those recommendations which
have an estimated cost, cost savings, or revenue enhancement associated with the respective
recommendation.

The following table is the summary of recommendations

MAXIMUS PageVI-1



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

NASHVILLE DEPARTMENT OF PUBLIC WORKS

SUMMARY OF RECOMMENDATIONS
CHAPTER Il1: STREETSAND ROADS

Recommendation

Fiscal Impact and Benefits

Priority

Implementation |Issues

2-1 The project team recommends that the Traffic
Control Section significantly increase staff in
order to initiate, and continue to provide on an
on-going basis, a preventive maintenance
program which will alow the Section to
proactively maintain Metro's 800 signalized
intersections, as well as to maintain records
regarding system reliability.

An estimate of the cost to minimally staff
the Signal Maintenance and Construction
Units is approximately $405,500. Of this
amount, an estimated $76,500 would be
increases in supplies and materials, and
$329,000 would be in personnel costs.
New trucks will cost approximately
$300,000.

Est. benefit: Preventively maintaining
traffic signals increases system reliability
and minimizes costs associated with
emergency repairs, both in terms of direct
materials and contractual costs as well as
in the disruption of staff's scheduled
work.  Although the direct cost of
increased reliability of signalized
intersections cannot be quantified, in
terms of decreased liability and motorist
inconvenience, the elimination of
unscheduled emergency repairs may
provide cost savings.

Medium

As the Traffic Section does not currently
possess the positions in its budget, these
must be requested and approved in the
upcoming budget.

Although the direct quantifiable benefits
are insignificant compared to the direct
costs, there are important liability issues.
As the report indicates, there were no
signals which were preventively “re-
lamped” in 2001, indicating that there is a
possibility that signals may fail at critical
times. Further, motorist inconvenience is
high during these times, and should be
minimized as a matter of public policy.
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NASHVILLE DEPARTMENT OF PUBLIC WORKS
SUMMARY OF RECOMMENDATIONS
CHAPTER Il: STREETSAND ROADS

Recommendation Fiscal Impact and Benefits Priority Implementation |Issues

2-2 The capability to track signal operations and | There should be no additional cost Medium There are no significant implementation
reasons for system failure should be | associated with this recommendation iSsues.
incorporated into Metro’s proposed Intelligent | through incorporation into the grant-

Transportation System data collection and | funded ITS. Thisinformation should also

reporting. link to a job work order management
system.
The benefit of this information is that it
will permit Department management to
monitor signal activity on aregular basis,
track outages, and prepare work plans to
address systematic problems.

2-3 Allow the Traffic Control Section to submit a | Typically, this approach to competition Medium This will require the Department to think
“bid” for the installation of traffic signalsasa | has the result of reducing costs for the like a private enterprise and assemble a
measure to create a more competitive [ same level of service by approximately work plan and staffing plan that can be
environment for this service. ten to fifteen percent. Based only on competitive. There are some inherent bid

existing, open purchase orders with the requirements that cannot be overcome—
current service provider, we estimate that such as bid bonds and performance
this approach would yield savings of bonds—but the competitive pricing
about $54,000 per year. evaluation can be adjusted to account for
some private sector costs that the
Department would not incur.
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SUMMARY OF RECOMMENDATIONS
CHAPTER Il: STREETSAND ROADS

Recommendation

Fiscal Impact and Benefits

Priority

Implementation |Issues

24

The project team recommends an increase of
four M&R Workers in this Unit to accomplish
routine sign maintenance and repair, inventory
collection and maintenance, and proactive
determinations of those signs in need of

repair.

The estimated cost of this
recommendation is approximately
$204,059 in operating costs for personnel
and materials; of this amount, $124,059
would be for additional personnel, and
$80,000 for supplies and materials. In
addition to the operating costs, there
would be an estimated capital cost of
$125,000 for additional vehicles.

Est. benefit: Non-quantifiable benefits
include the reduction of liability due to
poor sign visibility and/or absence of
proper signage. The directly quantifiable
benefits include the reduction in the
numbers of incidents for which current
staff members are required to replace
signs on an emergency, or unscheduled,
basis.

Medium

Again, the positions are not currently in the
Unit’ s budget, and must be requested in the
next fiscal year.

Metro faces a potential liability issue
through the non-replacement of signs
which have faded significantly (average
duration for signs is currently about 22
years — significantly above recommended
levels), however the greater issue here is
the lack of staff to proactively determine
locations in which signs have been
vandalized or removed.

2-5

The project team recommends that the
Department develop an automated inventory
of signs maintenance. At a minimum, this
could be an internally developed Access
database; however, more ideally, this should
be part of a master work order and control
system.

This recommendation has no cost

implications.

The benefits of this recommendation are
improved management of work and
inventory, resulting in a more efficient
use of personnel and amore effective sign
maintenance program.

Medium

This should be incorporated into the job
work order system.
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SUMMARY OF RECOMMENDATIONS

CHAPTER Il: STREETSAND ROADS

Recommendation

Fiscal Impact and Benefits

Priority

Implementation |Issues

2-6 The project team recommends combining the
two currently separate disciplines of signal
construction and signal mai ntenance.

The consolidation of these two functions
will allow the reduction of one of the
Supervisor positions with an estimated
cost saving of approximately $57,800
annually in salary and benefits.

Est. benefit: Greater flexibility of
management in the deployment of
personnel resources, particularly at lower-
skilled levels. The consolidation allows
the reduction of one managerial position,
saving approximately $57,800 annually.

Medium

Although the costs of additional personnel
recommended for these two sections far
exceeds the quantifiable benefits, the
reduction of one supervisory position
somewhat abates this cost, but more
importantly, it allows greater flexibility of
a single manager to deploy resources. This
will become important in the deployment
of limited staff in instituting a
comprehensive PM program.
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SUMMARY OF RECOMMENDATIONS
CHAPTER Il: STREETSAND ROADS

Recommendation Fiscal Impact and Benefits Priority Implementation |Issues

2-7 Given the variance in the cost figures for | Est. cost: None at this time. Cost High Given the magnitude of the potential cost
milling, the project team does not, at thistime, | accumulation can be accomplished to a savings when combined with the design
make a recommendation regarding the | far greater degree, even without the and implementation of a slurry program,
retention or outsourcing of the function. | purchase and implementation of an thisisacritical priority.
Rather, it is recommended that the Division | automated work management system.
begin @pturing and analyzing data over the An attractive feature of this particular issue
next 12 months to establish a basis for | Est. benefit: When combined with is the ease with which it can be
comparison to private providers, and to | recommendations regarding a slurry seal investigated and verified. This requires,
determine if there are certain characteristics of | program for street maintenance, the first, a greater level of attention to detail
the in-house operation which make it either | Department has the opportunity to reduce regarding the accuracy of reported metrics,
more cost-effective than private providers, or | substantially the costs of street and secondly, a systematic and periodic
if there are characteristics of certain jobs | maintenance. analysis of the monthly costs associated
which make obtaining bids from private with thisfunction (aswell as others).
contractors difficult or impossible.
If data analysis indicates that this function is
not cost-effective, the Division would be
recommended to re-deploy approximately 81
FTE's in other areas. Given that the
employees currently in the milling crew
perform other functions throughout the year,
this would allow the Division to enhance
services in other areas, such as in concrete
replacement and inspection. If the cost
analysis holds after the collection of valid
data, it would appear that the milling
operation is effective, when compared to
private contractors.
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Recommendation

Fiscal Impact and Benefits

Priority

Implementation |Issues

2-8

On a strict cost-effectiveness basis, the project
team does not recommend the elimination of
the paving function at this time. However,

the project team recommends that the
Department greatly expand its slurry seal
program as a preventive maintenance
measure. This recommendation will result in
a proportional reduction in the requirement to
overlay streets, as is currently done. Given
that the full implementation of the slurry seal
program will take between 12 and 24 months,
the project team recommends the retention of
the paving function for that duration of time.
At that time, it is recommended that the
Streets and Roads Division re-evaluate the
cost-effectiveness and productivity of the
paving crew.

Est. cost: None at present.

Est. benefit:  Again, costs obtained
through the current work management
system indicate a very large variance
from month to month, although the
highest-cost month on the team’s analysis
indicated an in-house cost that is between
28% and 35% greater than that available
in the private sector.

Medium

The need for flexibility in meeting the
expanded paving needsin Metro lowersthe
priority of this recommendation somewhat,
however the project team still strongly
recommends correcting the fundamental
problems of the lack of reliable workload
data as soon as possible. This
recommendation may be easily
implemented through use of existing
automation resources and a greater degree
of focus upon the accuracy of data
submitted from the field.

2-9

Through a simple reallocation of areas of
responsibility, the Division can attain rough
parity in the workload distribution between
East and West Centers.

Est. cost: None

Est. benefit: The decreased travel time
for West Center crews, combined with
increased productivity of East Center
crews suggest that a greater level of
service will result from the realignment.

Medium

Immediately begin the transfer of AIM
work orders emanating from the 12" and
13" Districts from the West Center to the
East Center.
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SUMMARY OF RECOMMENDATIONS
CHAPTER Il: STREETSAND ROADS

Recommendation Fiscal Impact and Benefits Priority Implementation |Issues
2-10 | The Division should begin the process of | There is no cost associated with this Medium The implementation of this
determining optimum crew sizes for each of | recommendation. recommendation will require the Division
the functions performed at the Centers, as well to alocate time and effort to more than a
as at the satellite locations. We would expect that the benefit of this surface level of analysis.  Specificaly,
recommendation would be a greatly although an automated work management
enhanced level of productivity both in system will generate cost data and
ditch cleaning and other crew based work productivity of labor for certain tasks, it
such as street maintenance and repair, will require a higher level of analysis to
signs and signals, tree crews, and the like, perform comparative analyses for various
resulting in greater cost efficiency. crew sizes to determine the optimum sizes
for each tasks. The project team providesa
methodol ogy for thistype of analysisin the
report for ditch maintenance crews. This
methodology should be extended to other
functions in the Division as well.
Although an automated work management
system will facilitate this effort, as the
report shows, it is not acritical component.
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SUMMARY OF RECOMMENDATIONS
CHAPTER Il: STREETSAND ROADS

Recommendation Fiscal Impact and Benefits Priority Implementation |Issues
2-11 | The project team recommends the| Est. cost: Increased time spent by High Begin the process of accumulating
development of an annual work plan which | Managers, Superintendents and sufficient workload data to make
will not only guide the Division in prioritizing | Supervisors in the definition of targeted determinations of productivity levels. This
and performing specific tasks, but will provide | service levels, locations of work, should be followed by the definition of
Department and Metro management with a | availability of staff, and analysis of costs appropriate service levels given the
document with which to hold the Division | associated both with in-house labor restrictions of available personnel and
accountable for results. This plan should be | efforts and those of private contractors. equipment resources, and a plan for the
coordinated with, and signed off by, the accomplishment of targeted work.
Engineering Division to assure coordination | Est. Benefit: Greater level of accurate
of maintenance and improvement projects. reporting for cost comparison purposes, The accomplishment of an annua plan
as well as for the reporting of activity to involves a great deal more than simply
Department management, Mayor and documenting productivity and calculating
Metro Council. Greater ability to project what is possible based on the available
resource limitations, “bottlenecks’ and resources. This annual plan should be seen
excess capacity. as a process whereby the concerns of
managers of the Division, Department and
Metro are incorporated. This will require a
series of planned meetings and
consultations with various stakeholders and
interest groups to best match the Division’s
resources to those required by the
community.
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Recommendation

Fiscal Impact and Benefits

Priority

Implementation |Issues

2-12

The project team recommends that the
Division discontinue input into the CostSum
program and obtain a suitable job work
order system which will facilitate the
accumulation of pertinent data, as well as
summarize this data for use in the annual
planning process outlined above.

The costs for such systems vary greatly
depending upon desired elements. If the
Department is able to expand an existing
license agreement with another Metro
Department with a suitable information
system, the cost could be as little as
$25,000 to $50,000. However, if the
existing systems in other departments are
unsuitable for use in Public Works, the
cost could be as great as $350,000 to
$500,000 for a new system.

Est. benefit: Greater accountability of
managers of the Division, as well as a
greater degree of accuracy and reliability
of workload and activity reporting.

High

Although the implementation of this
recommendation may be accomplished
without the purchase of additiona
automated resources, as a practical matter,
the size of Metro Nashville and the volume
the workloads of the Division require
either the purchase of a new work
management system or the procurement of
an expanded license agreement for the use
of an existing one within another Metro
Department.

Given that severa Metro departments
require strong work order systems, it
would be appropriate to conduct the
expansion of an existing system or the
acquisition of a new system in conjunction
with those departments and Metro's
information technology staff.

2-13

The project
recommendations to
management:

team makes the following
improve inventory

Warehouse personnel should make

weekly “spot checks’ of inventory items
which have been issued to Department
personnel on longer-term bases. If items are
found to be missing, these occurrences
should be documented and the Division
Assistant
Additionally,
established to penalize employees to whom
the items were issued.

should be notified.
should be

Director
procedures

Est. cost: None other than additional time
taken in identification of randomly-
selected items for “spot check” and travel
to sites. The costs for an improved
inventory tracking system are included in
the recommendation for a new job work
order system.

Est. benefit: Greater level of
accountability could result in lower
shrinkage rates, athough the current rate
isunknown at thistime.

Medium

The Warehouse has instituted routine bi-
weekly cycle counts, however, this has
apparently not resulted in hoped-for
results, as the project team found a low
correlation of automated records and the
items physically found in the inventory.

The personnel at the Warehouse will be
required to supplement these efforts with a
systematic, weekly spot check of items
issued on longer-term bases, and a sharing
of the results, along with explanations for
variances, of the bi-weekly cycle counts
with the Department administration and
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SUMMARY OF RECOMMENDATIONS
CHAPTER Il: STREETSAND ROADS

Recommendation Fiscal Impact and Benefits Priority Implementation |Issues

Streets and Roads management.

. The results of the bi-weekly cycle
counts should be issued to the Department’s The need for an integrated inventory
Business Manager, as well as to the Assistant system should be included in the overall
Director of the Division of Streets and Roads. recommendations for a new job work
Explanations for any discrepancy should ordering  system; as with the
accompany the bi-weekly report. recommendation for that system, this
should be considered from the perspective
. Procedures should be established in of aMetro-wide initiative.

the Warehouse which will decrease the rate
of discrepancy from current unacceptably
high levels to no more than 3% at a single
pointintime.

. The Department should also
modernize its inventory software system,
which is currently an older, limited capacity
system. Since inventory items track
primarily to the Department’s streets and
roads operations, it would be appropriate to
incorporate the inventory management into
the recommended job work order system
previously discussed. The costs for this
would be included in the cost of the work
order system.
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2-14 | The project team recommends that the current | Est. cost: None Medium Develop an ordinance which outlines a
policy be revised to establish the Department variable fee for roadway repair based on
of Public Works as the sole agency | Est. benefit: Although data do not exist the magnitude of the damage.
responsible for repairing al roadway | to calculate the amount of cost dedicated
damages, regardless of origin or cause. Those | to the repair of roadway cuts, Metro will
individuals or agencies receiving permits for | almost certainly recover a substantial
roadway cuts should, at the time of purchasing | amount through the imposition of a fee
the permit, pay a fee sufficient for Public | for recovery of the direct costs expended
Works to repair the cut. This variable fee | by road crews in the repair. This work is
should be assessed based on the proposed | not currently recovered.
magnitude of damage. Once the cut is
repaired, Technical Service should be notified,
with that Unit making the appropriate revision
in the pavement management system.

2-15 | The project team recommends that, once each | Est. cost: None High Although the pavement management
of the pavement condition ratings is corrected indexing system is currently in effect, and
in the system, with sufficient procedures | Est. benefit: Although the benefits of a will require no change in procedure from
developed and implemented for the retention | purely mechanical method of street the standpoint of personnel involved in the
of backup data, the Department utilize only | segment  identification cannot  be process, there have been recent problems
the pavement condition ratings as the source | quantified, the result will be a with the reliance on corrupt data in the
for identifying street segments for repaving, | maximizing of the overall street pavement system. These data error problems should
with the objective being to maximize the | index for Metro, with the resulting be corrected prior to use of the system
overall pavement condition rating of Metro | increasein “driveability” of its roadways. under any scenario.
streets. It is recommended that, in absence of
compelling reasons to resurface segments
greater than 70 (such as to ensure even quality
with adjacent segments recently resurfaced,
repairing utility cuts, etc.), that the Streets and
Roads Division discontinue the resurfacing of
streets with pavement ratings which are 115%
more than the average rating of all streets
recommended for resurfacing.
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2-16 | Nashville may wish to consider a more | Est. cost: None Low This project should be undertaken
encompassing approach to planning its streets concurrently  with  development  of
and other public work services by dividing | While there is no cost to this change, it Departmental job work order and and a
the City according to maintenance districts. | would result in a more effective contract/project  capital management
The Department should work with other | maintenance program by creating a system. Because this has potentia to
Metro departments to utilize maintenance | consistent division of responsibilities, and benefit al Metro departments with a field
districts county-wide. improved work planning and tracking. service requirement, it would be
appropriate to discuss this option with
other departments to develop a Metro-wide
approach to maintenance district based
service delivery.
2-17 | The project team recommends that the Streets | Est. cost: None High No impact on operation, however this
and Roads Division consolidate the East and change will result in the need for greater
West Centers with the Special Operations | Est.  benefit: Cost savings of emphasis and reliance upon a functioning
Unit. The Division should retain the two | approximately $104,753 annually through work management system to receive
satellite locations; however these should be | the reduction of management personnel at reports on productivity of Center crews,
under the direction of a single manager, and | the two satellite centers. and the relay of AIM work order data to
utilized as staging points to minimize travel these Center staff. This should be
time to work sites. The consolidation of the facilitated by the transfer of the Office
three currently-separate units into a single Managers from Human Resources to
organization will allow the reduction of the Streets and Roads.
two M&R District Supervisors, resulting in a
total reduction of four management positions.
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31 The project team recommends that the | Est. cost: None High The Department is currently in the process
Division convert its chipper service to a fleet of doing this.
based on combining grappler trucks in tandem | Est. benefit: We estimate that the annual
with trailers. cost savings for this change will be at

least $85,000 per year, assuming the same
volume of collection.

32 The project team recommends that the | Est. cost: Citizens may perceive alack of Medium This recommendation will not impact the
Division alter its service delivery method to | attention to customer service, however, daily operation of the Chipper Service
provide its chipper service strictly on a | this may be countered by explaining that other than the removal of the requirement
scheduled-route basis in order to facilitate the | customer service is increased for all to travel to sites outside the normal daily
collection of curbside debris. residents through greater productivity of routes.

crews.

Est. benefit: Annual savings between
$116,000 and $232,000. Other benefits
include reduction of time lost in driving
to locations outside of norma daily
routes, lower incidence of customer
complaints due to passing by of brush on
streets which has not been called in; and,
the administrative time expended in
tracking brush pick-ups of call in requests
will be eliminated.

33 Metro should establish regulations on the | Est cost: None. Low Implementation of this recommendation
preparation of brush for pick-up and rigidly will require considerable public
adhere to those standards. This will have no | Est. benefits: This will increase information and the willingness on the part
cost requirement, but will result in greater | employee productivity in terms of the of Metro not to collect brush that does not
work productivity. length of time required to collect brush. meet the standard.

It can also be expected to reduce the
amount of brush cut and left by
commercial firms.
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Recommendations 4-1 through 4-10 constitute | There are no costs associated with these
a seies of recommendations for the | recommendations since they relate to
improvement of the Capital Projects | operating procedures.
Management Process.
Based on our experience with other
governmental units, the MAXIMUS
project team anticipates that the
Department will experience a significant
improvement in the overall effectiveness
of its capital management program. This
effectiveness will be observable in
improved record keeping, greater
timeliness, better cost control and
financial management, and a vastly
enhanced ability to provide project
information to policy officias, other
departments, and the public.
41 The responsibilities for Capital Projects | None High These responsibilities need to be clearly
management need to be clarified. identified as assigned to the Engineer 3
assigned to the Capital Projects
Management Section and the Engineer 3
held accountable for their delivery.
4-2 Prepare a summarized twenty-four month bar | None High The Engineer 3 is aready working on this
chart schedule for all of the capital projects schedule.
that will be designed and inspected by the
Capital Projects Section.
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4-3 Microsoft Project should be more fully [ None Medium Training needs to be provided to all of the

utilized for the scheduling of each project. professional and technical staff of the
Capital Projects Management Division in
the use of Microsoft Project.

4-4 Prepare amonthly capital project status report. [ None High The preparation of this monthly capital

project status report should occur only after
a draft report has been developed, and
reviewed and critiqued by all of the
important customers

4-5 More complete guidelines should be utilized | None High The Assistant Director of Public Works —
to document resource requirements for the Engineering has discussed these guidelines
design and inspection of capital improvement with MAXIMUS. MAXIMUS will provide
projects. a copy of the guidelines it has utilized in

the past.

4-6 A design authorization form should be | None High The Assistant Director of Public Works —
compl eted before commencement of design. Engineering has discussed the design

authorization form with MAXIMUS.
MAXIMUS will provide a copy of the
design authorization form it has utilized in
the past.

4-7 A pre-design meeting should be conducted | None Medium This should be initiated immediately for all
prior to the commencement of design. new capital projects.

4-8 A design report should be completed when the | None High The Assistant Director of Public Works —
design is no more than 10% compl ete. Engineering has discussed the design

report with MAXIMUS. MAXIMUS will
provide a copy of the design report it has
utilized in the past.

4-9 The Capital Project Management Section | None High The system, and written procedures for
should utilize a time reporting system to data collection, should be discussed with
capture the staff costs associated with design staff and a “pilot” conducted first.
and inspection of capital projects. MAXIMUS will suggest aternatives to

automate this system available at no cost to
the Engineering Division.
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4-10 | A final report should be prepared upon | None Low The Assistant Director of Public Works —

completion of acapital project. Engineering has discussed the final report
with MAXIMUS. MAXIMUS will provide
a copy of the final report it has utilized in
the past.

4-11 | Engineering Technician 3's assigned to | None High This should be initiated immediately.
construction inspection should document their MAXIMUS will provide a copy of the
inspection work. written procedure it has utilized in the past

as a guideline for documentation of work
by inspectors.

4-12 | The document management procedure should | None High The Assistant Director of Public Works —
be expanded to include a required table of Engineering has discussed the document
contents and all documents should be management procedure with MAXIMUS.
maintained in a binder with all of the binders MAXIMUS will provide a copy of the
maintained in a centralized location. document management procedure utilized

by another client.

4-13 | The engineering staff within the Capital | None High This should be discussed with the Finance
Project Management Section should be Department, and training arranged for the
provided with access to the automated staff requiring access to the system in the
financial system from their desktop personal use of the automated financial management
computer. system

4-14 | Metro should develop a contract management | Depending on the approach decided upon, High This should be pursued as part of a Metro-
system for use by all departments. fundsand | a contract/project management system wide strategy since this system could be
improved public reporting. could cost from an estimated $250,000 to applicable to all Metro departments which

$1,000,000. conduct capital projects.
The benefit of such a system would be an
effective means of contract/project
management, which should translated into
amore efficient use of capital
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4-15 | Eight engineering positions should be added | The additional appropriation for these High
to the Public Works Department to carry out | positions is estimated at $400,000 for
the development review and inspections. The | salaries and benefits.
added positions are necessary for the
Department to carry out its review
responsibilities.

4-16 | The Engineering Division needs to be| There is no cost associated with the High The realignment of work is necessary if the
reorganized in order to allocate work and skill | reorganization itself; however, several of Department is to be successful in meeting
sets to necessary tasks and to provide | the personnel changes will have some the needs of Metro's expanded public
appropriate organizational priority to the | cost implications, and those are presented works programs.

Department’ s mission. as they relate to the specific personnel

actions in the following detailed

recommendations.

The MAXIMUS project team believes

that this aganization will provide for a

more effective Engineering Division

based on appropriate segmentation of

duties and assignment of responsibilities,

creation of work units that have specific

focus, and the enhancement of a core

capital management unit.
The responsibility for supervising Permits and | None High This should be initiated as part of the
Records would be assigned to the Engineer overall organizationa restructuring of the
3/Development Services. Engineering Division.
A separate unit should be established within | None High The goals, objectives, and performance
the Traffic Engineering Section with measures need to be defined for this
responsibility for Neighborhood Traffic program, focusing on proactive traffic
Management. management measures.
The responsibility for managing the parking | None High This should occur after the position is
enforcement/structure program should be filled.
assigned to the Transportation Manager.
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Responsibility for the pavement management | None High This should occur immediately. All staff
program should be assigned to the Engineer 3 associated with this program should be
responsible for capital project management. reallocated from Streets and Roads to
Engineering. The responsibility for this
program should be assigned to an Engineer
2.

Responsibility for the pavement management | None High This recognizes that pavement

program should be transferred to Engineering. management reflects engineering issues
and a more comprehensive approach to
right of way maintenance.

Responsibility for the sidewalk management | None High This would create an organizational home

program should be assigned to a Construction for the sidewalk program and provide

Manager who will have lead management and specific leadership responsibility. It will

project coordination responsibility. be important that the individual assigned to
this duty have excellent public relations
skills since much of this job will be public
interaction.

The responsibilities of the Engineer 2 | None High The reallocation of duties need to occur

responsible for bridge design should be within the context of the definition of the

broadened to include supervision of all staff accountabilities for this position, just like

assigned to the design of capital improvement the Engineer 3.

projects.

The responsibility for construction inspection | None High This  relates to a  subseguent

of public improvements constructed as a result
of development, including storm drainage,
should be retained within the Development
Services Section.

recommendation concerning the transfer of
employees between Public Works and
Water.
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The responsibility for inspecting public
improvements associated with commercial
and industrial  building permits (i.e,
sidewaks, driveways, curb and gutter, storm
drains, etc.) should be reassigned from the
Permits Unit to the Development Services
Section.

None

High

There is no significant implementation
issue.

4-17

Staffing within the Engineering Division
should be reallocated, with the addition of one
other position, to bolster capital project
management and the construction inspection
of capital projects.

The upgrades in positions would result in
a total increase in expenditures of
between $102,000 and $120,000 (based
on an individual increase of between
$6,000 and $10,000 per position, plus
fringe benefits), and the cost of an
additional Engineer I.

This is the most cost effective approach.
To hire additional staff would obligate the
Department to expend an estimated
$350,000 in annual salaries and benefits;
the use of consulting engineers could be
expected to result in costs ranging
between $1,200,000 and $1,400,000,
based on variable consulting rates.

High

These transfers should occur as soon as
possible to create an organizational
impetus for the changes in approaches to
project planning and management.

The vacant Engineering Technician 2 position
within the Permits Section should be
eliminated, and an additional Engineer 1
position allocated to the Design Unit within
the Capital Project Management Section.

The estimated cost of the upgrade is
included in recommendation 4-17.

High

An additional Engineer 1 position allocated to
the Design Unit within the Capital Project
Management Section.

The estimated cost of the new position is
included in recommendation 4-17.

High
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The Assistant Public Works Director — | The estimated cost of the upgrade is High
Parking position should be eliminated and an | included in recommendation 4-17.
additional Engineer 1 position allocated to the
Design Unit within the Capita Project
M anagement Section.
One of the two Engineering Technician 2 | The estimated cost of the upgrade is High
positions within the Records Unit should be | included in recommendation 4-17.
eliminated and an additional Engineer 1
position allocated to the Design Unit within
the Capital Project Management Section.
The Technical Services Coordinator position | Est. cost: None High
within the Capital Project Management
Section should be transferred to the
Information Technology Unit within Public
Works Administration.
A Corrections Officer position within parking | The estimated cost of the upgrade is High
enforcement should be eliminated and an | included in recommendation 4-17.
additional Engineer 1 position allocated to the
Design Unit within the Capita Project
M anagement Section.
Two Engineering Technician 3's should be | Est. cost: None High
reallocated from Permits to construction
inspection within the Capita Projects
Management Section.

4-18 | Metro Nashville should increase the level of | Anincreasein costs of $130,000 annually High An office should be provided to co-locate
traffic engineering staffing by two positions at al of the staff assigned to the
an estimated annual cost of $130,000 and | Cost avoidance of $110,000 annually Neighborhood Traffic M anagement
realocate three other positions for Program.
neighborhood traffic management.

The Engineering Technician 2 assigned to | Est. cost: None High
Signal Design should be reallocated to the
Neighborhood Traffic Management.
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The Engineer 1 assigned to Signal Design | Est. cost: None High
should be reallocated to Neighborhood Traffic
M anagement.

4-19 | The Engineering Division needs to enhance | Est. Cost: None Medium The management and supervisory team

the extent of its performance measures. needs to be provided with training in the
development of goals, objectives, and
performance measures. While the
measures should be adopted at the earliest
opportunity, during the transition period
for the organizational changes, it is not
likely that the Department will be able to
generate performance data that accurately
reflects Division capacity.  This will
probably occur in the second year.

4-20 | The Street Closure/Utility Cut Program should | None Medium This will require the technical assistance of
make permit issuance and requirements the information technology unit in Public
available on the Internet. Works Administration.

4-21 | The MAXIMUS project team recommends | Est cost: None, since the Department has High The Department should initiate this effort

that Metro complete as soon as possible a
detailed sidewalk improvement plan before
proceeding too extensively into its current
initiative.

already entered into contracts for private
consulting relative to a sidewalk program,
and it is expected that this contract will
provide much of this assistance.

While there is no direct cost impact per
se, a well-developed plan will result in a
more effective program, more efficient
use of financial resources, and greater
customer satisfaction.

as soon as possible. In order to maintain
current efforts, the Department should
identify high priority projects that it should
undertake immediately, while completing
the larger program planning.
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4-22 | Metro Nashville should consider the co- | Est. cost: Included within the Intelligent High The co-location needs to be evaluated as
location of the traffic operations center with | Transportation System grants. pat of the implementation of the
the proposed dispatch/emergency operations intelligent transportation system and the
center. It is reasonable to expect that the potential design of the new dispatch/emergency
cost savings for co-location could be operations center.
significant if the technology issues
warrant such joint services. Funding for
the study should be available through the
grant program for the Intelligent Traffic
System project.
4-23 | The Parking Division staffing should be | Est. cost: None Medium These changes should occur concurrently
reduced by 2.6 FTE. with other recommendations.
Est. benefits:  This transfers the cost to
implement other recommendations have
called for the use of 1.6 of the positions
for upgrades in the Capita Design
Section of Engineering and a transfer to
Staff Services.
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4-24

Automation of parking enforcement and data
would improve parking operations and
provide enhanced management reporting

capacity.

An automated system would cost Metro
between  $125000 and  $200,000,
depending on the system selected,
potential integration with the Court
systems, and the purchase of remote
technology for both parking enforcement
personnel and police personnel.

The benefits would be greater employee
efficiency in issuing tickets, elimination
of manual work load counts, and
elimination of manua sorting and
processing of tickets. This system will
enable the automation necessary to
expand ticketing productivity per
enforcement officer described in the
preceding recommendation. These
efficiencies enable the reduction of
parking enforcement work force which is
also recommended.

High

This should be carried out in conjunction
with the Police Department and Courts.

4-25

The Department should consider returning to
civilian parking enforcement personnel.

Est. cost: None

Est. benefit: This would result in an
estimated savings of approximately
$15,000 to $18,000 per year, based on
five positions.

Low

This change should occur on atransitional
basis as positions become available.
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4-26 | The Engineering Division needsto improveits| The only cost impact would be the Medium These changes can be made during the
phone responsiveness to calls from other | potential monthly charges for additional process of realigning Engineering
Departments or from devel opers. phone lines if the Department were to personnel.

install dedicated phone lines.

The benefits would be improved
turnaround for inquiries from other
departments and external customers.

4-27 | The Engineering Division should locate an | Assuming sufficient work space and Medium Metro is considering instituting a one-stop
engineer in the offices of the Metro Planning | office equipnment at present, there would development review office. It would be
Commission to assist in processing| be no cost associated with this appropriate to include this function in the
engineering conditions of approval. This is | recommendation. planning for that office.
the same approached utilized for the Code
Enforcement Department. The benefit would be improved customer

relations and interdepartmental
coordination of plan review.

4-28 | Specific development guidelines should be | There is no cog associated with this Medium This should be undertaken in coordination
developed for traffic engineering requirements | recommendation. with Metro Planning. The design process
that need to be integrated by developers in should be structured so that affected
preliminary plats. It would have the benefit of providing customers have the opportunity to

clear guidance to developers and to other participate in the preparation of the
departments regarding engineering design guidelines.
requirements for preliminary plats.
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4-29

The Engineering Division should incorporate
the reasons for any non-compliance aspects of
the project in its project status reporting.
Additionally, the Public Works Department
and ADA Compliance Office should develop
a protocol on how to resolve problems in
engineering design where ADA standards and
engineering requirements cause unavoidable
incompatibility.  This protocol should be
reviewed by the Metro Legal Department for
compliance with the obligations and intent of
the settlement agreement.  Once approved,
this protocol would serve as the basis for
decision making and coordination between
Public Works and the ADA Office.

There is no cost impact in making this
change.

It will enhance the City’s compliance
monitoring for overall ADA enforcement.

High

The Division is currently developing and
implementing a reporting system to ADA;
that system should be expanded to
incorporate this recommendation.

4-30

The Engineering Division should continue to
revise its Standard Drawings to incorporate
ADA design issues.

There is no cost impact in making this
change.

It will enhance the City’s compliance
monitoring for overall ADA enforcement.

High

The Division is currently developing and
implementing a reporting system to ADA;
that system should be expanded to
incorporate this recommendation.

4-31

The Public Works Department needs to
resolve several outstanding issues with the
ADA compliance office and establish
procedures to be more timely in future
matters. There is no cost impact to this
recommendation, but it will serve to enhance
communications necessary for an effective
ADA compliance program.

There is no cost impact in making this
change.

It will enhance the City’s compliance
monitoring for overall ADA enforcement.

High

This should be a focus of Departmental
attention.
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432

The Department should develop a slurry seal-
based roadway resurfacing program as a
means of maximizing roadway surface
improvement at an efficient cost.

The estimated cost benefit is between
$2,000,000 and  $4,700,000 less
expensive per year when compared to the
expanded program being proposed by the
Department.

In addition to significant cost savings, this
approach can also be expected to reduce
maintenance costs when considering the
full life costs of Metro’s roadways.

High

This represents a dramatic departure from
the Department’s historic approach to
street maintenance  and requires
considerable planning. As part of its
annual street inventory, the Department
will need to determine the level of
treatment that the respective roadways will
need and begin developing a more complex
maintenance schedule. In addition, the
experience of most governments using
slurry programs is that an extensive public
information campaign needs to inform the
public of what is being done and why.

The Department should use experienced
contractors to perform the work, applying
standards for materials and applications
should are egual to, or greater than, the
standards established by the Tennessee
Department of Transportation for slurry
seal treatments.

Because of the timing of the current
asphalt overlay program and the need to
develop a maintenance master plan, the
estimated savings will not be realized until
the FY 2003-04 fiscal year.
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4-33 | The MAXIMUS project team recommends | Assuming that the evaluation concludes Medium This recommendation needs to be revisited
that the Department undertake the slurry seal | that the Department should continue the after Metro has implemented a slurry

program for a period of two years and | program, at that time, it would be program and eval uated its success.

evauate both the costs and results to validate | appropriate to consider elimination of the
the effectiveness and financial efficiency of | Department’s street paving and milling
the program to determine the need to retain | crews.

the street paving and milling crews. If the
conclusion is to eliminate those crews, then it | Recognizing that the work those crews
would be appropriate for the Department also | are performing will still be required—
to consider the feasibility of further reducing | although in less quantity—it could be
the number of M & R Supervisors in the | expected that Metro could realize a cost
Streets and Roads Division. savings of between ten and thirty percent
of labor and equipment costs. For the
purpose of this analysis, we believe that a
cost reduction of $200,000 per year
would be a reasonable working estimate
of additional savings.
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51 The project team recommends that the Office | Est. cost: None Low There are no complex implementation
Managers and Office Support Representatives issues to consider, as this is an
be transferred organizationally from the | Est. benefits. Greater accountability of organizational change only, which will
Human Resources Division the Streets and | staff at the Centers, and greater flexibility increase efficiency and effectiveness with
Roads Divisions and the centers at which they | of Streets and Roads management in which these employees are utilized.
work. prioritizing the time of these employees,

who effectively work for these managers
currently.

52 The Department should establish a goal of | No cost is associated with this Low There are no significant implementation
integrating training and safety through | recommendation. issuesinvolved.
establishing a formal program of safety
training that is focusal specifically on the | The expected benefit should be a
findings of regular safety inspections within | reduction in preventable accidents in the
the department. Department.

53 The Department should work with Metro | There is no cost associated with this Medium This recommendation should follow
Human Resources to develop a training [ recommendation. implementation of the organizational
program for supervisors that focuses on changes involving human resources.
meaningful performance evaluations as a| It can be expected to result in more
means of fostering employee development and | effective evaluations, enhanced employee
encouraging work improvement. The | training, and better work performance.
program should start with the Director’s
Office and go throughout the department.

Additionally, the Department’s training
officer should review al performance
evaluations to determine either individual
training needs for a given employee or
observe any patterns of performance that
warrant development of Department-wide
training.
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Recommendation Fiscal Impact and Benefits Priority Implementation |Issues
54 The Department needs to secure personnel | Est. cost: None High There are no significant implementation
files by keeping the file cabinets holding issuesinvolved.
personnel records locked at all times, with key | Benefits: Greater security of personnel
access strictly limited. records
55 The MAXIMUS project team recommends | There is no cost associated with this High This recommendation should be carried out
that the Department amend its accounts | recommendation. in coordination with the Metro Treasurer
receivable process to minimize check and should be part of an overall accounts
handling and use the procedures being | The benefit will be improved controls receivable strategy by Metro.
established by Metro. over checks and reduced work load on
staff.
56 The MAXIMUS project team recommends | Est. cost: The current counting house High This may require a renegotiation of the
that the Department develop a procedure to | vendor may seek an increase in contract current counting house contract.
test the accuracy of the collection count. pricesif required to provide more detailed
counts that are necessary to assure count
accuracy.
Est. benefit: Assurance that Metro is
receiving all of thefundsit isdue.
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CHAPTER V: DEPARTMENT ADMINISTRATION

Recommendation Fiscal Impact and Benefits Priority Implementation |Issues
57 The project team recommends that the | Est. cost: Staff coststo modify the Metro High The Department has the established |egal

Department beginimmediately to establishthe | permit system. authority to collect these fees and to

systems and procedures necessary to track and conduct inspections relating thereto.

bill the fees that it is authorized to collect. | Est. benefit: Collection of these fees will

Additionally, we recommend that the| result in an estimated revenue of at least This will require significant coordination

Department submit the revised fee ordinance | $106,000 per year. A potentia issue will with Metro |.S. and the permitting system

to Metro Council for the Council’s| bewhether the fee will deter people from to develop the appropriate electronic

consideration at the earliest opportunity. obtaining required permits. management systems in order to
accommodate the number of permits that
will be generated.
If the fees cannot currently be collected
through Metro’s permit system, then the
Department should use a manual collection
system until the permit system can be
modified.
Because of the time involved in setting up
the permitting structure and integrating it
into the current permitting system, it is not
expected that any revenues will be received
until FY 2003-04.
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58 Based on our review of the operations of the | Including wages and fringe benefits, we High An effective administrative organization
Finance functions of the Department of Public | estimate that these changes will cost will be essential to carry out the other
Works, the MAXIMUS project team | approximately $170,000. recommendationsin thisreport.
recommends that the Department reorganize
and realign its administrative staff. The benefit for this is improved This reorganization aso cals for

coordination of administrative services, transferring administrative functions from
coordination of fleet use, enhanced the Waste Management, Engineering, and
management of departmental payroll, Parking Divisions to create a coordinated
improved personnel services, and the administrative capacity.

capability to meet the information

technology needs described throughout

this report and summarized in this

chapter.

59 Based on our review of the recommendations | The estimated cost of this reorganization Medium An effective administrative organization
throughout this report, we further recommend | is the addition of the Deputy Director will be essential to carry out the other
that the Department be reorganized. position, a an estimated $85,000, recommendations in this report. However,

including wages and fringe benefits. Metro is currently recruiting for a
permanent Department Director.  That
This organization will result in improved individual should have the opportunity to
spans of control, better assignment of review the organization before it is
duties and responsibilities, and a more finalized.
effective department.
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510 | The Public Works Department should develop | While there is no cost associated with the High This work should be coordinated with
its own internal long range systems plan, | plan if prepared internally and with the Metro I.T., with an anticipation that the
working in cooperation with the Metro | support of Metro IT, external assistance DPW systems should be integrated with
Information Systems Department and the | would cost between $50,000 and $75,000. other information technology initiatives
Office of Management and Budget systems. The cost of implementation is based within Metro and useable by other
entirely on the elements ultimately Departments of Metro.
included in the plan.
Benefit: A departmental plan will enable
the Department to prioritize its
information technology needs relative to
the departmental mission, thus effectively
assigning limited |.T. resources.
511 | The Department should immediately replace | The cost of these doors is estimated at High This is a significant potential security
the access doors to the work area, installing, at | $1,000. problem that needsimmediate action.
a minimum, four hour fire doors with secure
locks. Access to the area should be strictly | The benefit will be preventing people The Department should request that
limited by the Director of the Department and | from accidentally, or intentionaly, Facilities Maintenance install locked, 4-
the Director of Administration. damaging the Departments computer hour fire doors on both entries to the
networks and phone lines. building areas housing the Department’s
servers and phone lines. Access approval
should be provided only by the Department
Director or Director of Administration.
512 | The Department has recently begun an effort | We do not expect any cost implications to Medium This is already in process; its completion
to document and update its policies and | thisrecommendation. should wait on employment of the
procedures. We strongly recommend that this permanent Department Director.
continue and be given ahigh work priority.
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Recommendation

Fiscal Impact and Benefits

Priority

Implementation |Issues

513

Customer service needs to be a high priority
of the Department. It needs to consider all of
its actions in terms of how those actions will
improve its ability to provide better customer
service. This is a summary recommendation
that encapsul ates many of the
recommendations included throughout this
report. Aninternal call system should be part
of the Department’s work order system,
discussed in the Streets and Roads chapter.
One immediate step that the Department may
wish to consider is how it might be able to
integrate with the Customer Service Center
that Metro is creating, in order to develop
procedures for coordinated call taking, work
ordering, and customer reporting.

Est. cost: None directly, but this capacity
is included in the cost recommendations
for a work order system that would be
expected to have call in-take capacity.

Benefits: Improved customer relations,
enhanced ability to respond to calls for
service, improved public reporting.

High

This should be undertaken in conjunction
with planning for development of Metro’s
central call center.

514

The Public Works Department should develop
a department-wide strategic plan to identify
and accomplish quantifiable and measurable
goals and objectives. This should be done
internally.

There is no direct cost associated with an
internal planning effort.

The benefits will be that the Department
can establish specific targets for
accomplishment and then track and report
them. Organizations which focus their
attention on goa achievement are
generally successful through improved
efficiencies and service effectiveness.

Medium

While the Department should begin this
process now, final sign-off should be held
until the permanent Director isin place.
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Recommendation Fiscal Impact and Benefits Priority Implementation |Issues
515 | At the earliest opportunity, the Public Works | A facility study conducted by an external Medium There are no significant implementation
Department and Metro Facilities Management | consultant would cost an estimated issuesinvolved.
should review the Department’s South Fifth | $75,000.
Street work complex and develop an
intermediate range plan to resolve existing | There should be no cost for conducting
problems and to provide a better work | the analysis, unless Metro decides to use
environment for departmental personnel. an external review firm. Costs for
implementation will depend upon the
overall facilities improvement plan. The
focus of the study should be on
establishing a work environment that
meets state and federal standards and is
conducive to effective and efficient work
performance by departmental personnel.
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The bllowing table provides a summary of the estimated costs and benefits of those

recommendations which have specific cost or savings estimates associated with them. In using

this table to develop budgetary estimates, the MAXIMUS project team advises as follows:

Operating costs and revenues are based on an assumption of full year operations.

Since many of these recommendations will require planning and lead time, Metro
should anticipate that it would incur the costs over a six to nine month period and
savings would be realized over a six month period.

Until the recommended operational and organizational changes are in place and
operating, it would be appropriate to assume the lowest level of estimated cost

savings.

As noted in the earlier summary table, we anticipate that the savings for the dlurry
seal program will not be realized until the FY 2003-04 time period, due to the
timing of the work and the need for start-up planning.

Also as noted in the earlier summary table, we anticipate that the additional
permitting revenue will not be received until the FY 2003-04 year, again due to
lengthy start-up and system requirements.

NASHVILLE PUBLIC WORKS DEPARTMENT
SUMMARY OF ESTIMATED COSTS AND SAVING

Estimated
Operating
Cost

Estimated Savings
(Including I ncreased
Revenue)

Capital Expenses

Comments

Rec.

L ow

High

L ow High

L ow

High

2-1 405,

000 405,000

300,000

300,000

Addition of 5 Signal Technician
I's& 4 M&R Worker II’'sand
associated supplies and materials.
Thisincludes three bucket trucks.

2-3

54,000 54,000

Allow the Traffic Control Section
to submit bid to install traffic
signals.

2-4 204,

059 204,059

125,000

125,000

Addition of 4 M&R Worker II's
in the Signs and Marking Unit
and associated supplies and
materials. Capital expenseisfor
four additional vehicles.

2-6

57,800 57,800

Combine signal construction and
signal maintenance reducing one
supervisor position.

2-9

10,500 10,500

Reduction of overtime.

MAXIMUS

Page VI-36




METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

NASHVILLE PUBLIC WORKS DEPARTMENT
SUMMARY OF ESTIMATED COSTS AND SAVING

Estimated
Operating
Cost

Estimated Savings

(Including I ncreased

Revenue)

Capital Expenses

Comments

Rec.

L ow High

L ow

High

L ow

High

25,000

500,000

Metro Wide Cost for a Job work
order system

2-17

104,753

104,753

Reduction of management
personnel at two satellite centers.

31

85,000

85,000

Savings from converting the
chipper service to afleet based on
combining grappler trucksin
tandem with trailers.

32

116,000

232,000

Savings from changing the
chipper service back to a strictly
scheduled-route basisin order to
facilitate the collection of
curbside debris.

4-14

250,000

1,000,000

Metro Wide Cost for a
contract/project management
system

4-15

400,000 400,000

Eight positions added back in to
the Department where the work
had not been transferred.

4-17

102,000 120,000

Upgrade positionsin the
Engineering Division to bolster
capital project management and
the construction inspection of
capital projects.

4-18

130,000 130,000

Increase traffic engineering
staffing by two positions and

reall ocate three other positionsfor|
neighborhood traffic
management.

4-24

125,000

200,000

Automated parking enforcement
system; the cost savingsis
realized el sewhere.

4-25

15,000

18,000

Returning to civilian parking
enforcement personnel.

4-26

2,000,000

4,700,000

Developing a roadway
resurfacing program that would
include slurry seal at 6, 12, & 18
years and structural overlay at 23
years. It is expected that the
savingswill be gained beginning
in FY 2003-04.

MAXIMUS

Page VI-37



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

NASHVILLE PUBLIC WORKS DEPARTMENT
SUMMARY OF ESTIMATED COSTS AND SAVING

Estimated
Operating
Cost

Estimated Savings
(Including I ncreased
Revenue)

Capital Expenses

Comments

Rec.

L ow

High

L ow

High

L ow

433

200,000

200,000

By undertaking aslurry seal
program for two yearsto eval uate
the costs and resultsto validate
the effectiveness and financial
efficiency of the program.

57

106,000

175,000

New revenue to be earned by
collecting feesit is authorized to
collect; it is expected that thiswill
be earned in FY 2003-04.

58

170,000

170,000

Wages and benefits associated
with reorganizing the
administrative staff.

59

85,000

85,000

Addition of a Deputy Director
position.

510

50,000

Develop long-range I T plan using
external assistance.

51

1,000

Installing doors on rooms where
department’ s network servers and
tel ephone links are maintained.

515

75,000

Cost of external facility
management consultant.

Total

$1,496,059

$1,514,059

$2,749,053

$5,637,053

$951,000)

MAXIMUS

Page VI-38



ATTACHMENT A:
PROFILE OF THE PUBLIC WORKS DEPARTMENT
Nashville and Davidson County, Tennessee
The pages which follow describe our understanding of the Public Works Department operations based on interviews with the Department's Director,
Assistant Director, Division Managers, Superintendents, Internal Audit staff, Finance Department managers and representative numbers of Public Works staff, as

well as areview of various reports and development of workload data. This summary provides the results of the project team’s data collection and interviews
information in two areas:

. It describes our understanding of current organization and staffing of the Department in place during the early part of the audit fieldwork
including responsibility assignments.

. It outlines our understanding of the Department's major service programs including, where appropriate, workload and/or service levels.

The purpose of this summary is to document our understanding of major programs and activities by the Department to assure accuracy and to provide
the basis for identifying issues for additional analysis.

1. INTRODUCTION

The Department of Public Works provides infrastructure maintenance of paved streets, drains and sidewalks; mows canals, ditches and rights-of-way;
provides engineering and contracts management services, as well as administrative services such as financial, contractual, legal and budgetary functions, training
coordination, safety training and payroll processing of Departmental time records; provides parking meter services and enforcement, administers special parking
zones, and administers a private contract for operation of the City’ s parking garages and surface | ots.

The Director of the Department answers directly to the Mayor and has the overall responsibility for planning, budgeting, directing, and coordinating
departmental operations so asto provide services in accordance with the overall guidance provided by the Metro Council.

2. ORGANIZATION

The department is organized into the six divisions of Waste Management, Streets and Roads, Fleet Management, Engineering, Parking, and Staff
Services. This audit includes all functions of the Division except for Solid Waste Management (other than Chipper Services) and Fleet Management. These
divisions are staffed as shown by the overall Departmental organization chart, aswell asthe individual charts on the at the end of this report.
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3. STAFFING

In thetable, which follows, is provided a summary of Public Works staffing and key elements of how staff are scheduled and deployed.

Staffing by

Function Classification

Key Elements of Staffing and Scheduling

=
L]

Department Director The Director provides guidance in the creation and implementation of Department
Administration Council Liaison policies, budgets, personnel matters, management controls, planning of annual
Public Information 1 activities, aswell as other related functions. Also, serves asliaison with public,
Representative contractors and County management.

Administrative Assistant 1 |+« TheCouncil Liaisonisanew position, created during this project. The Liaison will
be responsible for communication with elected officials concerning the status of
capital projects.

«  Although budgeted in the Engineering Division, the Public Information Officer is
responsible for answering calls for information and providing public information to
other Departments, the news media, and the public on Department activities and
work schedules, and for the preparation of general public information statements
and brochures.

e The Administrative Assistant provides administrative and clerical support to the
Director.

=

Contract Management Contract Administrator 1 |« Reportsdirectly to DPW Director as aone-person “Division”.

e Provides assistance in writing legislation regarding issues such as “ satellite city”
agreements, excavation ordinance, etc.

« Alerts Division Managers as to the expiration dates of contracts, asking if they
desireto renew or rebid.

e Assistsin writing contractual language for non-boilerplate contracts.

Interprets policy for Departmental administration
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Function

Saffing by
Classification

K ey Elements of Staffing and Scheduling

Staff Services--Finance | Finance Manager 1 |« Purchasing of materials, supplies, services— liaison with Metro Purchasing,
Administrative Assistant 1 including monitoring and review of procurement card system.
Finance Officer 2 1 |+ Accounting — processing of Accounts Payable
Finance Officer 2 (Part 1 |+ Receivespaymentsfor fees, maintainsledger and deposits funds.
Time) e Preparation of fixed asset tracking for Metro compliance with GASB 34
Administrative Services 1 requirements
Officer 2 e Monitorsand prepares financial reporting for state and federal grants
Office Support 2 |+ Managesfinancial matters for supplies and construction contracts, maintains
Representative 3 records of invoices and payments.
ISAnalyst 2 (Network 1 |+ Developsand tracks of Department and divisional budgets
Administrator) * Performsroutine clerical and administrative duties such asfiling and retrieval of
IS System Technician 2 1 documents, answering phones, faxing, etc.
(Network Technician) Processes payments and receipts of goods, materials, supplies.

Establishes and maintains contractor reserve or escrow funds

Establishes and monitors local investment pool for the local share of State projects.
Writing of Council legislations (ordinances and resolutions) in conjunction with
the Contract Administrator

Administers computer networks, including acquisition, installation, and hardware
and networking software maintenance

Coordination of computer systems planning with Department Technology
Committee
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Saffing by

Function Classification

K ey Elements of Staffing and Scheduling

Manager oversees Department’ s Human Resource functions and personnel.
Provides administrative support to Human Resources Manager.

Staff Services--Human Manager 1
Resources Division- Administrative Assistant 1
Administration Equipment and Supply Maintains personnel files of all staff.

Clerk 1 Administrative Assistant reviews payroll data from other centers and performs
Maintenance and Repair payroll function for Staff Services; process HR transactions for department; serves
Worker | 1 as lead person and in-house authority on all HR/payroll transactions.

Reviews and monitors data entered by personnel at other centers

Tracks evaluations of staff and informs centers of employees’ evaluation due date.
Interviews and hires al entry level staff.

Maintains facilities and grounds at the South 5" Street center.

Equipment and Supply Clerk providesinternal courier service and performs light
building maintenance.

Staff Services--Human Office Support Manager 3
Resource Division- Office Support Rep 11 3
Center Support Staff

Reports to the Human Resources Manager

Assigned to one of the three Public Works centers.

Performs payroll function for center. Enters exceptions into FastNet weekly.

Maintains leave time information in a separate database.

Maintains “working” personnel filesfor staff based in center. Prepares evaluations.

Processes work orders and computes project cost data.

Compiles data to create monthly reports for Public Works Department.

Provides administrative support to Public Works' supervisory and management

staff, including interpretation of policies and procedures; assists employeeson HR

and benefit issues.

e Assists Office Support Managers at centers with administrative duties. Answers
phones and files.

¢ Helpsto process work orders and compile data for monthly reports.

e Assigned to each center, Training and Safety divisions.
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Function

Saffing by
Classification

K ey Elements of Staffing and Scheduling

Staff Services--Human
Resources Division-
Training

Training Coordinator
Office Support Rep 11

Oversees training within Public Works.

Coordinates training provided by various divisions within Public Works, aswell as
Metro Human Resources and Community Career Center.

Develops and delivers supervisory and management training.

Reviews training requests and seeks most efficient procurement and delivery of
training.

Develops and schedules comprehensive training plan.

Maintains training records of staff. Monitors recertification requirements and
needs of staff.

Works with supervisors and managersto identify training needs.

Works with Office Support Rep to increase staff awareness of training
opportunities.

Offers GED, CDL courses, plus other in-house training.

Provides administrative support to the Training Coordinator.

Develops and distributes flyers regarding training opportunities.

Maintains training records of Department staff.

Staff Services--Human
Resources Division-
Safety

Safety Coordinator
Safety |nspector
Office Support Rep 11

A

Oversees Department’ s compliance to Federal and State safety regulations.
Investigates incidents, including employee accidents and citizen complaints.
Writes and maintains Department’ s saf ety policy handbook.

Conducts training courses in accordance with State and Federal reguirements.
Works with Metro Safety Department to ensure Public Works adherence to safety
requirements; works with training coordinator to develop safety training.
Supports Safety Coordinator.

Conductsinternal inspections relating to safety. Inspects work sites and
equipment.

Ensures adherence to safety regulations.

Reports violations and unsafe behavior to Coordinator and Department.
Provides administrative support to the Safety coordinator and inspector.
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Staffing by
Function Classification Key Elements of Staffing and Scheduling
Streets and Roads — | Asst. Director — Streets 1 |« TheAssistant Director administersthe Streets and Roads.
Administration and Roads e Compliance Inspectors physically examine sites of complaints after receipt of AIMs
Office Manager 1 work orders.
Secretary 1 |+ Assistant Customer Service Supervisor, 2 Customer Service Representatives, and
Asst. Customer Service 1 Office Assistant receive, code, log and transmit AIMswork orders to Compliance
Supervisor Inspectors for investigation. Thisteam also closes out work orders as completed.
Customer Service 1
Representative | 2
Office Assistant |1 1
Compliance Inspector 3
Streets and Roads— Technical Services 1 |« Inspectsroadsfor various conditions to determine requirements for replacement.
Specia Operations Coordinator e Overseestherating of roads by private contractor (IMS).
Section — Technical Office Clerk Il 1 |« Runsscenarioson street conditions and probable costs of paving.
Services Engineering Technician [11 3 | ¢« Maintains database of paved streets, utility “holds’, street ratings and other data.
¢ ldentifies optimum street segments for paving based on equitable distribution of
funding by District in combination with available funding and street ratings.
* Respondsto requests for street condition ratings.
« |Inspects paving performed by contractors for quality and conformance to
specifications.
* Analyzesrequestsfor street lighting; tests for need based on physical properties
of street.
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Function

Saffing by
Classification

Key Elements of Staffing and Scheduling

Streets and Roads-
Traffic Control Section -
Administration

Traffic Control Mgr
Signal Technician 11l

=

Manager ensures that traffic control signals operate properly, and that supervisors
and employeesin each of the 3 sections has necessary resources and materials to
complete assigned functions.

Conducts cost calculations of contractor versus in-house projects— makes
decisions on feasibility of work based on calculations.

Performs productivity analyses of work crews in Section— makes adjustmentsin
staffing, work standards and methods based on analyses.

Determines priorities of work and communicates to supervisors.

Manager completes and reports performance eval uations of supervisors.
Manager ensures adherence of Section employees to policies and procedures.
Technician reports directly to Manager.

Technician completes electronics PM on signals.

Tech. coordinates inspections of new signal installations by contractors.

Tech. locates and stakes poles for signals.

Streets and Roads-
Traffic Control Section
— Signal Maintenance
Unit

Signal Tech Supervisor
Signal Technician 111
Signal Technician Il
Signal Technician |

Maintains electronic components of traffic signals.

Bench maintenance of signals and controllers performed in shop.

Checks signals for operability prior to contractor installation.

Makes Tenn. One-Calls prior to excavations; respondsto these calls as necessary.
Programs controllers, strings wires, changes controller parts.

Schedule: One Tech. works 10:30 p.m. — 6:00 a.m. answering emergency calls,
placing temporary signs, performing PM’s. Other Techs. rotate through the
following shift schedules:

- M-F 7.00am.— 330 p.m.

- M-F 6:.00am.—2:30 p.m.

- M-F, 200 p.m.—10:30 p.m.

- M-F, 10:00 p.m.— 6:30 am.

Sa-Sy, 7:00am. — 3:30 p.m.

NotethaI the same Tech. takes the 10:00 p.m. — 6:30 am. shift each week. The
other Techs. rotate through the other shifts.
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Staffing by
Function Classification Key Elements of Staffing and Scheduling

Streets and Roads - Signal Maintenance 1 |+ Setspoles, controller box change outs, installs video cameras.
Traffic Control Section | Supervisor 1 |« Changeslampsin signalsasnecessary.
— Signal Construction M&R Leader 111 1 |+ Installssomesignals, wiring.
Unit M&R Leader | 1 |« PM onsignals(changelamps, cleanslenses, repair/replace loops, etc.)

M&R Worker 111 2 |+ Makesandrespondsto Tenn. One-calls.

M&R Worker 11
Streets and Roads- Signs & Marking 1 |« RespondstoAlM’swork orders by performing maintenance or replacing signs.
Traffic Control Section | Supervisor ¢ Designsand fabricates new signs
— Signs and Markings e Oversees striping and marking performed by contractor. Identifies street markings
Unit Maintenance and Repair 1 needing re-painting.

Leader |

Skilled Craft Worker 1

Maintenance and Repair 4

Worker 111
Streets and Roads— M&R Leader |1 1 |+ Providesal milling servicesfor Metro streets and roads.
Special Operations EOII 2 |+ Crew operatesavariety of equipment, ranging from the milling truck and dump
Section— Milling Crew | EOII 5 trucksto jack hammer.

EOI 2 |« Cutshasefailuresand knots.

M&R Worker I1 3 |+ Coordinateswith paving crew for clean up.

M&R Worker | 2 | = Occasionaly, assistswith litter removal, aley clean up, and shoulder work.

¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
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Staffing by
Function Classification Key Elements of Staffing and Scheduling
Streets and Roads— M&R Leader 1 1 [+ Responsibleforall pavingwithin Metro that isnot assigned to contractors.
Special Operations EOII 2 |+ Operatesasphalt trucks, grader, dump trucks, water truck, and other like equipment.
Section —Paving Crew M&R Worker | 4 |« Haulsmaterialsto job sites, aswell asrecyclable materialsto plants.
EOII 5 |+ Completes some preventative maintenance on equipment.
M&R Worker |1 1 |+ Supportsmilling crew with clean up.
*  Works 6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
Streets and Roads— M&R Leader | 1 [+ Responsiblefor installing and maintaining Metro guardrails.
Special Operations Skilled Craft Worker 1 |+ Repairssidewalks.
Section—Guardrail and | M&R Worker 11 2 |+ Completes specia projectsfor Department, including construction and carpentry
Concrete Crew M&R Worker | 1 work.
EOIII 1 |+ Constructssidewalk rampsto meet ADA reguirements.
e Works 6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
Streets and Roads— M&R Leader | 1 |+ Constructsand repairs sidewalks.
Special Operations EQIII 1 |+ Assistswithcurb repairs.
Section —Sidewalk Crew | Skilled Craft Worker 2 |+ Constructssidewak rampsto meet ADA requirements.
M&R Worker | 2 |+ Supportsother crew sas needed.
¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shiftsfrom 6:00 am to
4:30 from April to October.
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Staffing by
Function Classification Key Elements of Staffing and Scheduling
Streets and Roads— M&R Leader 1 1 [+ Clear cutstreesand topsoil, shoots grade and builds subgrade to widen shoulders
Special Operations EOII 2 of Metro roads for installation of guardrails, and to prepare for construction of
Section — Grading/Base | Skilled Craft Worker 1 parking lots.
Crew EOII 1 |+ Repairsroad basefailures.
M&R Worker |1 2 |+ Buildsheadwallsfor larger (e.g., 60" pipe) structures.
M&R Worker | 2 |+ Crewistrainedto rn back up milling machine as necessary.
e Haulsdebrisfrom work sitesto fill areas; sweeps debris from road as work
progresses.
¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
Streets and Roads— Sr. Carpenter 1 |« Peformsavariety of carpentry jobsfor Department.
Specia Operations EOIII 1 |+ Operatesconcretetruck for sidewalk crew.
Section —Carpentry Skilled Craft Worker 1 |+ Maintainsbuildings.
Crew Blaster 1 |« Providesdynamite and blasting servicesto Metro. Thisisthe only positionin
M&R Worker |1 1 Metro.
M&R Worker 1 [+ Provideselectrical and plumbing work.
e Crew will divide to support other crews when they are short staffed for ajob.
¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
Streets and Roads— EOIII 3 |+ Transportsall equipment to and from job sites and centers.
Specia Operations e Transport broken equipment to mechanics.
Section —L owboy Crew ¢ Respond to requests throughout the day.
¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
e Maintainsfill site.
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Saffing by
Function Classification Key Elements of Staffing and Scheduling
Streets and Roads— Parts Supervisor 1 |+ Receives, disburses, accountsfor, monitors and purchases materialsin warehouse.
Special Operations Equipment Supply Clerk | 1 |+ ServesasUSAR coordination pointin Metro.
Section —Materials Equipment Supply Clerk 11 1 |+ ServesasHazMat coordination point for Public Works.
Management
Streets and Roads — Sanitation Supervisor 1 |+ Sweepsdowntown business district streets on periodic basis.
Special Operations EOIII 4 |« Picksuplitterin CBD.
Section —CBD Night M&R Worker | 18 | « Cleansdleysin CBD.
Crew e Periodically cleans and maintains street furniture, tree wells, litter receptacles.
Streets and Roads - WEST ¢ Responsible for the construction of all shoulders.
Shoulder Crew M&R Leader |1 1 |+ Reparsshoulders.
EOIII 2 | = Widensshoulders.
EOII 2 |+ Rebuildaleys.
EOI 1 |« Operatesgrader, power broom, front ender loader, truck and other like equipment.
M&R Worker I1 1 |« Cleansalleys, storm drains, inlets, and repairs ditches as needed during the winter
M&R Worker | 2 months.
EAST ¢ Paving crew generates most shoulder work orders for the Shoulder crew.
M&R Leader |1 1 |+ Works6:30amto 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
EOII 2 4:30 from April to October.
EOII 1
EOI 2
M&R Worker | 2

MAXIMUS

Page A- 11




METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

Staffing by
Function Classification Key Elements of Staffing and Scheduling

Streets and Roads- Tree | WEST ¢ Responsiblefor removal of trees, including cutting, chipping and hauling.

Crew M&R Leader |1 1 |« Completesroadside trimming.
EOII 1 |+ Operatesequipment including, loader, chipper, durmp truck as well as chain saws.
EOII 2 |+ Responsiblefor storm clean up. Receives support from other crews during
M&R Worker |1 2 emergencies and high workload volumes.
M&R Worker | 3 | » Other crews provide assistance during emergencies and storm clean up.
EAST e Trimstreesaong right-of-ways.
M&R Leader 11 1 |« Eastcenter crew operates the sweeper when necessary.
EOIII 2 | ¢ Assistswith cemetery as needed.
EOII 1 |+ Works6:30amto 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
EOI 1 4:30 from April to October.
M&R Worker | 4

Streets and Roads- WEST e Constructs ditches.

Construction Crew M&R Leader 11 1 |« Installsand repairs base failures, crossdrains, and driveway pipes.
EOIII 1 |« Buildsaleys.
EOII 1 |+ Repairspipesand ditches.
EOI 1 [+ Cleansditchesduring winter months.
M&R Worker |1 1 |« Operatesbackhoe, roller, mower, concrete saw, front end loader, and jack hammer.
M&R Worker | 1 |+ Also, buildsheadwalls and cuts right-of-ways.
EAST « Digsgravesand buries persons for Metro.
M&R Leader |1 1 |+ Works6:30am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
EOIII 1 4:30 from April to October.
EOII 1
EOI 1
M&R Worker 11 1
M&R Worker | 3
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Staffing by
Function Classification Key Elements of Staffing and Scheduling
Streets and Roads- WEST ¢ Repairs potholes and shoulders.
Patch Crew M&R Leader | 2 |+ Rampdrivewaysand constructs rampsin accordance with ADA requirements.
M&R Worker | 4 | « Equipment used includesroller, power rakes, and sledge hammers.
EAST «  Transports materials and provides patch work to other crews’ job sites as
M&R Leader | 2 necessary.
M&R Worker | 4 |« Works6:30 amto 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
Streets and Roads- WEST ¢ Maintainsdrains and pipes, cross drains.
Drainage Crew M&R Leader | 1 |+ Instalsdriveway pipes.
EOII 2 |+ Cleanspipesand storm drains.
M&R Worker | 2 |« Setscurblines.
EAST ¢ Cleansinlets, curbs, and yard debris when finished with work orders, as well as
M&R Worker | 1 brush removal and trim right-of-ways.
EOII 1 |« Supports construction with graveyard work.
M&R Worker | 1 |+ Works6:30 am to3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from April to October.
Streets and Roads- WEST e Builds headwalls.
Mason Crew M&R Leader | 1 |« Constructsand maintains catch basins.
Skilled Craft Worker 1 |+ Layrockfor storm drain boxes.
M&R Worker | 2 | » Operatesjack hammer and uses hand tools.
EAST « Digsand stacksrock for projects during slower months.
M&R Leader | 1 |« Also,cleanspipes, catch basins, gutters, ditches, alleys and dumpsites.
EOII 1 [+ Trimslimbsand right-of-ways. Repairs shoulders.
M&R Worker | 2 |+ Supportsother crews as needed.
¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shiftsfrom 6:00 am to
4:30 from April to October.
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Staffing by
Function Classification Key Elements of Staffing and Scheduling
Streets and Roads- WEST ¢ Installs pipes, cross drains, and catch basins.
Storm Sewer Crew M&R Leader | 1 |+ Reparsdrainage systems damages.
EOII 1 |« Also, cutsblind corners and roadsides.
EOI 1 |+« Respondsto roadside flooding.
M&R Worker | 3 |+ Repairsshoulders.
EAST e Supports construction crew with graveyard work.
M&R Leader 11 2 |+ Whenwork iscompleted, crew cleans curbs, gutters, and dumpsite. Trim right-of-
EOIII 1 ways.
EOII 2 |« Works6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
M&R Worker | 3 4:30 from April to October.
Streets and Roads- WEST « Mow Metro grounds on arotating schedule, aswell as respond to work order
Mowing Crew M&R Leader | 1 requests.
EOII 1 |« During winter months and/or poor weather, crew cleans dump sites, cleans and
EOI 4 trims alleys, removeslitter, and trims overhanging limbs.
EAST e Supports other crews as needed.
M&R Leader | 1 [+« Works6:30am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
EOI 1 4:30 from April to October.
M&R Worker | 1
Streets and Roads- WEST e Maintains medians.
Median Crew Sanitation Leader 1 |+ Mows, trims, and rakes right-of-ways on a 2 week rotating schedule from April to
M&R Worker | 2 October.
EAST ¢ Cleansand cutsalleys.
Sanitation Leader 1 |« Cleansinlets, curbs, and blind corners.
M&R Worker | 3 | ¢ Supportsother crews as necessary.
¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shiftsfrom 6:00 am to
4:30 from April to October.
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Staffing by
Function Classification Key Elements of Staffing and Scheduling
Streets and Roads- WEST ¢ Maintains grounds surrounding sidewalks, cleans and cuts bushes and grass.
Street Cleaning Crew EOII 1 |« Monday and Thursday mornings, crew completes route to remove trash from
M&R Worker | 2 “baskets.” The packer is operated during thistime.
EAST e Operates spray truck, which sprays herbicide on sidewalks.
M&R Leader | 1 |« Winter months activitiesinclude litter and/or brush collection and removal, aswell
M&R Worker | 2 as dumpsite clean up.
¢ Works 6:30 am to 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
4:30 from A pril to October.
Streetsand Roads- Lot | WEST * Responsible for the maintenance and repair of vacant and abandon lots within
Crew M&R Leader | 1 center area.
EOII 3 |+ Removeslitter and larger dumped items, mows property, and trim bushes.
M&R Worker | 4 | « Operates mower, weed eaters, chain saws, and trucks.
EAST ¢ Receiveswork orders from Code department, which has sent prior notification to lot
M&R Leader | 2 owners.
EOIII 1 |« Photographslot sitesfor records.
EOII 1 [+ Also,cutsandcleansalleys.
EOI 1 |+ Supportsother crews as needed.
M&R Worker | 2 |+ Works6:30 amto 3:00 pm from October to April and 4-10 hour shifts from 6:00 am to
M&R Worker |1 1 4:30 from April to October.
Streets and Roads- WEST * Provides night security for centers and fuelsall trucks and equipment.
Center-Shop M&R Worker | 1
Maintenance/Night EAST
Watch Crew EOII 1
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Waste Management Asst. Director 1 [+ Chipper Serviceisone of several functions performed in the Solid Waste Division
Division — Chipper Solid Waste Supv. 1 of Public Works, consuming only a portion of the time of the administrative staff
Service Route Supervisor 4 represented in this section of the profile.

* Overseesthe operations of 2 private contractors collecting and disposing of
curbside brush on 20 routesin Metro.

* Monitorsthe quality of services, and tracks productivity of crews.

« Designs and refines routes for brush collection.
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Finance Officer ||

Administrative Service
Officer 11

Maintenance and Repair
Worker 11

Maintenance and Repair
Worker |

Corrections Officers

. Saffing by . .
Function Classification K ey Elements of Staffing and Scheduling
Parking Division Assistant Director Assistant Director current works on a part-time (3 days per week) basis,

supervising operations of this Division and makes recommendations to the Traffic
and Parking Commission.

Finance officer monitors financial reporting of garage contract, receives and
processes payments for the garage contract.

Finance officer hills for special zones, receives and records payments, and prepares
special reports as requested.

Administrative Service Officer supervises work of the meter repair and collections
staff and parking meter enforcement officers, investigates requests for specia
ZOones.

Maintenance and repair worker install and maintain meters and parking zone
signage, collects parking meter revenues.

The Corrections Officers are hired by the Sheriff’ s Office and serve on 6-month
rotations with this Division, patrolling parking meters and parking zones and
issuing violation tickets.
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Function

Saffing by
Classification

Key Elements of Staffing and Scheduling

Administration

Assistant Director -
Engineering

The Assistant Director provides direction in the creation and implementation of division
policies, budgets, personnel matters, management controls, planning of annual activities,
aswell as other related functions. Also, serves asliaison with public, contractors and
Metro Nashville management.

Office Support Manager

Provides administrative support to the Assistant Director — Engineering, and supervises
the Office Support Representative 2

Office Support Representative 2

Acts asthereceptionist for the Division. Provides administrative support including the
performance of clerical and administrative duties such asfiling and retrieval of
documents, answering phones, faxing, etc.

Traffic
Engineering

Engineer 3

Manages the Traffic Engineering Section. Supervises two staff: an Engineer 2 and an
Engineer 1.

Prepares Traffic and Parking Commission agenda items. Makes presentationsto the
Commission.

Engineer 2

Supervises six staff including an Engineer 1, two Engineering Technician 3's, an
Engineering Technician 2, and two Engineering Technician 1's.

Receives requests from the public regarding install ation/modification of traffic control
devices and assigns staff to conduct studies regarding these requests (i.e., requests for
stop signs, traffic signals, speed limit changes, four-way stops, etc.).

Reviews development submittals (subdivision plats, commercia and industrial building
permits) referred by the Planning Department and Code Enforcement Department.
Reviews the associated traffic impact studies, proposed mitigation measures, site layout,
and attends Planning Commission meetings.

Reviews proposed driveways for zoning/building permit approvalsto assure the
driveways will not create egress and ingress problems. Review approximately four to five
aweek.

Prepares zoning appeal s agenda items. M akes presentations to the Zoning Appeal
Board.
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Saffing by
Classification

Engineer 1 1 e Allocates 70% of his time to conducting studies regarding installation/modification of
traffic control devices in response to requests from the public (i.e., requests for stop
signs, traffic signals, speed limit changes, four-way stops, etc.). Assigned four to five
geographical districts.

¢ Allocates the remaining 30% of his time to the review of development submittals
(subdivision plats, commercial and industrial building permits) referred by the Planning
Department and Code Enforcement Department. Reviews the associated traffic impact
studies, the proposed mitigation measures, site layout, and attends Planning
Commission meetings.

Engineering Technician 3 2 e Conduct studies regarding installation/modification of traffic control devices in

Engineering Technician | 1 response to requests from the public (i.e., requests for stop signs, traffic signals, speed

limit changes, four-way stops, etc.). Each of these technicians are assigned to 8 to 9

geographical districts.

Engineering Technician 2 1 «  Allocates 50% of her time to conducting studies regarding installation/modification of
traffic control devices in response to requests from the public (i.e., requests for stop
signs, traffic signals, speed limit changes, four-way stops, etc.).

¢ Allocates the remaining 50% of her time to the data entry of each of the requests
received from the public regarding traffic control devices, in terms of the date received,
the location, the name of the citizen, the recommendation of staff, etc.

e The Engineering Technician 2 also assists in manual traffic counts at peak hours (i.e., 7
am.to9am., 11 am.to 1 p.m., and 4 p.m. to 6 p.m.) to determine exactly what the traffic
counts are at those hours, the number of left and right hand turns, etc.

Engineering Technician 1 1 ¢ Conducts traffic counts using eight new traffic counters. These are computer-based
traffic counters.

*  Filesall of the accident reports received from the Police Department.

Function K ey Elements of Staffing and Scheduling

Engineer 1 1 e Supervisesan Engineer 1 and an Engineering Technician 3.
¢ Designs traffic signals for road widening or modifications to existing signals using
AutoCAD.

e Conducts modification studies of traffic signals such as signal timing, loops,
programming, €tc.

Engineer 1 1 ¢ Allocates 25% of his time to signal design, 50% of his time to conducting studies

regarding installation/modification of traffic control devicesin response to requests from

the public (i.e., requests for stop signs, traffic signals, speed limit changes, four-way

stops, etc.), and 25% of histimeto collecting datain intersections for signal design.
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Function

Saffing by
Classification

K ey Elements of Staffing and Scheduling

Engineering Technician 3

Maintains inventory of traffic signals, school flashers, etc.
Maintains an inventory of signal capital improvement projects including the date of
approval, design, construction cost, etc.

Capital  Projects
Management

Engineer 3

Supervises seven staff: two Engineer 2's, three Engineer 1's, an Engineering Technician
3, and a Technical Services Coordinator.
M anages the capital projects program for the Engineering Division.

Engineering Technician 3
Engineering Technician 2

=N

Provide street addresses and names for new development after the plat is recorded.
Utilize the Land Information System to maintain the street name index.

Microfilm plansincluding plat grading and drainage plans, and plat construction plans.
Maintain the Street and Alley index. Index of streets and alleys owned and maintained
by Metro Nashville. Update with new streets and alleys resulting from development. At
the end-of-the-year, prepare a report for the City Council formally accepting the new
streets and alleys. Also update mylarsto reflect the new streets and alleys.

Research right-of-way in response to questions from the public. Maintain a database
regarding right-of-way.

Maintain the E911 database, inputting new addresses, on behalf of utilities, U.S. Post
Office, and public safety services.
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Saffing by
Classification

Engineer 2 1 e Supervises an Engineering Technician 3, the survey crew, and manages the design and
construction of capital improvement projects, primarily bridges.

e There are 384 Metro Nashville bridges over twenty feet in length. These are inspected
once every other year by TDOT. The last inspection generated alist of 66 bridges in
need of repair with the repair ranging from the simple to the complex. $1.2 million is
available for repairs and the consulting engineer retained to evaluate and prioritize the 66
bridges needing repair.

e Supervising a consulting engineer retained to evaluate and prioritize the 66 bridges
needing repair. The consultant is approximately 10% to 15% completein this evaluation.
The Engineer 2 is alocating an estimated 15% to 20% of his time to the supervision of
the bridge consultant.

« Allocating alarge proportion of time bridge capital improvement projects that are being
designed and their construction managed by TDOT. These include the following:

Function K ey Elements of Staffing and Scheduling

- Gateway Bridge ($36,965,627) project number 94-B-1. This project is under
construction, and will be completed in another 2 %2 years. It is approximately 5%
to 10% complete at present. Allocating an estimated 25% of his time to this
project, but this allocation will increase.

- Gateway Corridor ($6,380,121) project number 95-R-1. This project is under
design and is approximately 75% complete in terms of design. This is a road-
widening project: two lanes to six lanes. This project will begin construction
thisfall, and be completed in another 1-¥2 years. Allocating an estimated 15% of
histimeto this project.

- Shelby Bridge (Phase one: $5,354,054. Phase two: $6,550,144) project number
97-B-4. Phase one is 98% complete. Phase two is 10% to 15% complete. Phase
two will be completed in mid 2003. Allocating an estimated 20% to 25% of his
timeto this project.

¢ Managing the design and construction of various other capital projects including the
following:

- Shelby Avenue Extension ($500,000). Designed by consulting engineer.
Design has not yet begun; design will be completed by April or May 2002, and
construction completed in late fall 2002. Allocating an estimated 10% of histime
to this project.

- Shelby Avenue Phase 2B Pier Rehabilitation ($1.483,308). Design completed.
Bid in late spring. Construction will require three to four months. Allocating an
estimated 5% of histime to this project.
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Saffing by

AUTENET Classification

K ey Elements of Staffing and Scheduling

- Polk Avenue Bridge Rehabilitation ($737,581). Design is 95% complete. CSX
is requesting some design changes. Using a bridge consultant to respond to
design change request. Construction planned for thisfall.

- Chestnut Street ($1,500,000). Design has not yet begun. Will utilize consulting
engineer.

Engineering Technician 3 1 e Converts the raw data collected by the survey crew to base maps so that the engineers

can begin the design with the base maps. Occasionally goes out into the field to fill in

for sick or vacation leave in the survey crew.

Engineering Technician 2 1 ¢ Thesethree staff function asthe survey crew. Usetotal station survey equipment.
Maintenance and Repair

Worker 2 1

Engineering Technician 1 1

Engineer 2 1 e Supervises a Technical Services Coordinator, and designs and manages the

construction of capital projects. Management of construction projects focused in
particular on sidewak capital improvement projects ($30 million) and City Council
infrastructure projects ($3.2 million) at present.

* Designing three capital improvement projects including Dickerson Pike ($193,000),
L ebanon Pike ($130,000), and Beamon Park Road (unknown construction cost). Also is
supervising the consultant re-design of the Rural Hill Road intersection improvement
project ($1.1 million) and working with the Engineer 1 on the signal design for this
intersection. This project was designed approximately fifteen years ago, but “tabled” for
lack of funding.

« Allocates an estimated 25% of his time to the design of these four capital improvement
projects and 75% of his time to the sidewalk capital improvement projects and the City
Council initiated capital improvement projects. This includes responding to public
complaints, providing data to other staff and the City Council regarding the status of
capital improvement projects, etc.
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Function

Saffing by
Classification

K ey Elements of Staffing and Scheduling

Technical Services Coordinator
Engineering Technician 3
Office Support Representative 3

B weR

Almost al of the time of the Technical Services Coordinator and the three Engineering
Technician 3's is alocated to construction inspection of the sidewalk capital
improvement projects ($15 million currently alocated to sidewalk construction
contracts).

The Office Support Representative 3 provides clerical support for construction
inspection including inputting sidewalk construction data into an Access database
regarding handicap ramps to provide a report to the Finance Department. Forward
approximately 10 to 25 reports to the Finance Department each week. Generates progress
letters to the City Council regarding the status of Council initiated capital projects, and
abatement letters to utilities regarding the existence of utility polesin Metro's right-of-
way based upon information provided by Engineering Technician 3's.

Engineer 1

Project manager for capital improvement projects including the following:

- Traffic caming project ($500,000) project number? This project is on hold
pending an evaluation of the public support for traffic calming devices in the
five pilot neighborhoods. A public survey firm — Seganthaler — was retained to
conduct the survey. The traffic calming project is meeting intensive requiring
three meetings for each neighborhood.

- Pedestrian and bike path pilot project ($300,000) project number? Design is
completed; getting ready to seek bids. The project includes bike paths, bike
lanes, bike path signing and marking, bike-friendly catch basins, etc.

Allocates 50% of his time at the Civic Design Center as the representative for the
Engineering Division. The Civic Design Center provides pre-application review for
developers.
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Engineer 1 1 Design capital improvement projects. Currently working on the following projects:
e Bell Road/Smith Springs intersection ($1,200,000) project number 94-R-3. Road widening
for two intersections. Design is 80% compl ete.
*  Neelys Bend road extension ($800,000) project number 99-R-6. Design is 100% compl ete.
Right-of-way being acquired.
e Whitland Avenue drainage improvements ($250,000) project number 99-D-13.
Construction is 33% complete. Two-month construction period. Tier 2 contract.
* Ewing Creek house raising for flood mitigation ($550,000) project number? Metro
Housing Authority coordinating the work. The Engineer 1 obtained the cost estimates.
e Ensworth cul de sac ($10,000) project number? 0% design completed. Survey data being
collected. Right-of-way being acquired.
e Edmondson Pike ($10,000) project number? Design completed. Construction has not yet
begun.
Engineer 1 1 e Construction project manager for capital improvement projects and plan checks

commercial and industrial building permit submittals.

¢ Currently closing out the construction of four capital improvement projects including
Music Valley Drive, Larkin Springs, Douglas Avenue, and Dotson Chapel Road. These
four projects are at final payment/adjustment stage.

¢ Allocating an estimated 10% of her time to assisting another Engineer 1 in the
construction management of Whitland Avenue drainage improvements.

* Allocating an estimated 80% of her time to the sidewalk capital improvement program
including the preparation of a sidewalk/bike path master plan by a consulting engineer
(Bob Murphy — contract amount is $500,000) and the administration of the contract with
USl Infrastructure for the construction inspection of the sidewalk capital improvement
project (contract is a not-to-exceed amount of $1,500,000).

e Allocating an estimated 10% of her time to plan check of commercial and industrial
building permit submittals.
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Function

Saffing by
Classification

K ey Elements of Staffing and Scheduling

Technical Services Coordinator

GIS Coordinator for the Engineering Division. Performs a number of functions including the
following:

Installs software for the staff of the Engineering Division and gets the software up and
running.

Providesinitial/brief tutorials.

Providestraining in the use of ARC View.

Completes the more difficult GIS maps for staff of the Engineering Division.

Prepares databases for linkage to ARC Info. Recently prepared the bridges database and
set up the procedures for data entry (the actual data was entered into the database by
the CAD/GIS Analyst 1). Also recently prepared a database for capital improvement
projects digitizing the geographic information and joining the Access database to ARC
Info.

Keep AutoCAD 2002 up and running on the network.

Serve on the computer committee for the Public Works Department along with two other
staff from the Engineering Division. Meet monthly to discuss information technology
issues and approve/disapprove software purchases.

CAD/GISAnalyst 1

Allocates approximately 75% of his time providing computer aided design support for an
Engineer 2. Provides little support to other engineers. Uses AutoCAD 2002 and

Eaglepoint (to create profiles, quantity takeoffs, insert borders, etc.). Prepares profiles
and cross sections for the Engineer 2.

Developing CAD standards for the Engineering Division.

The remaining 25% of histime is alocated to ARC View such as populating the bridge
database.

Excavation,
Encroachment,
and Street
Closure Permits

Technical Specialist 2

Supervises the Engineering Technician 2, the two Office Support Specialist 3's, and the
seven Engineering Technician 3's.

Completes the plan checks for commercial and industrial building permits for handicap
ramps, curbs, sidewalks, and driveways and assure these improvements are built
according to standard details.

Engineering Technician 2

This position is vacant, and has been for approximately a year. When filled, it was
assigned to the office and assigned responsibility for completing the plan check of the
smaller commercial and industrial building permits handicap ramps, curbs, sidewalks,
driveways and assure these improvements are built according to standard details
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Saffing by

Classification
Office Support Specialist 3 2 e Answer phones (approximately 105 phone calls per day), issue street closure,
excavation, and encroachment permits. Take complaints from the public regarding
excavation and street closure permits, and contact the contractor to resolve the problem.
Engineering Technician 3 7 * Inspect excavation cuts, both the backfill and the final, inspect encroachment permits,
and inspect street closures for barricading and warning signs. Assigned to geographical
areas.

Function K ey Elements of Staffing and Scheduling

Stormwater Engineer 3 1 e Supervises three staff including the Engineer 2 assigned to plat plan checking, the

Services Engineer 2 assigned to Storm Water Discharge Enforcement, and the Technical Services

Coordinator assigned to construction inspection.

(Note: The Technical Services Coordinator 1 e Inspect the construction of public improvements resulting from development including

NPDES function | Engineering Technician 3 4 plats and commercial/industrial permits. This includes streets, sidewalks, drainage, curb

was transferred to and gutter, drivewaysin the right of way, storm drains, detention ponds, and grading.

the Water ¢ Also handle complaints received from the public regarding construction such as illegal

Department dumping, debris and dirt on streets, erosion control measures, etc.

during the period e The Technical Services Coordinator allocates approximately 50% of his time to

of this study.) construction inspection, and the remaining 50% to development of bond estimates for
the improvements resulting from devel opment.

¢ Plan check preliminary/final plats and construction plans.

Engineer 2
Engineer 1
Engineer-In-Training
Engineer 1

Rl R R

e Physically based at the Code Enforcement Department. Provides engineering review for
building permits, primarily single lot development.

Engineering Technician 3 1 e Provides flood plain information to the public including whether parcels are/are not
located within the flood plain.

Engineer 2 1 e Supervises the Storm Water Discharge Enforcement program including six steff
including a Technical Services Coordinator, two Engineering Technician 3's, two
Engineering Technician 2's and an Office Support Representative 3.
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Function Cﬁag;?gatt)%)n K ey Elements of Staffing and Scheduling

Engineering Technician 3 Field screening program designed to identify non-storm water dischargesinto the storm

Engineering Technician 2 1 water collection system and identify their sources. An estimated 4,274 major outfalls

have been evaluated over the past two years. Only 139 sites were found to have storm

water flow. The mgjor outfalls must be field screened once every two years. An “outfal”
includes such items as outfalls from a piped storm water conveyance as well as ditches
or other channels. These two staff collect storm water samples in the field. Use a small
lab kit to test for pH, dissolved oxygen, TR chlorine, total copper, total phenol,
detergents, ammonia, fluoride, temperature. Attempting to identify illegal dischargesinto

the storm water system. Didn’t find that many illegal discharges; recommending a

modification for the next five year permit to reduce the extent of sampling for the rural

areas of Metro Nashville.

Engineering Technician 3 1 ¢ Conducts the ambient stream monitoring program. Collects regular grab samples from

established points in streams and assesses of the biology and stability of selected

streams at eight locations.

Technical Services Coordinator 1 e Conduct industrial inspections of approximately 74 high-risk industrial facilities, as
required by the five-year permit, to monitor and control pollutants in storm water runoff.
The goal of the initial inspection isto determine if chemicals present at the industry are
utilized, stored, moved, disposed of, etc. in a manner that can contribute to storm water
pollution. Sampling of runoff will be conducted (foam, odor, stains, etc. visible at the
outfall). Sorm water monitoring is conducted booth via automatic sampling devices and
manual sampling techniques.

e Maintains the databases including the complaint database, an up-to-date inventory of
the storm water infrastructure.

Engineering Technician 2 1 e This position is vacant. The position, when filled, did work with the Engineering

Technician 3 collecting ambient monitoring samples. The position, when filled, will

maintain an inventory of the storm water devices in GIS (i.e., oil and water separators,

detention ponds, etc.). Theintent will be to make sure these devices are maintained.

=
L]
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Function

Saffing by
Classification

K ey Elements of Staffing and Scheduling

Intelligent
Transportation
System

Engineer 1

Project manager for the development of the intelligent transportation system (ITS) within
Metro Nashville. The Engineering Division has obtained $16,526,028 in grants from the
federal government for the implementation of an Intelligent Transportation System. The
local match for these grants amounts to $1,368,991. Thisincludes eleven separate capital
improvement projects. The plan for deployment is (1) design and construct a new traffic
operations center as the hub of the ITS; (2) update all traffic signal controller devices to
digital technology; (3) update outdated traffic signal display and detector technology on
key arterials; (4) install afiber optic communications backbone for integration of the ITS;
(5) install video surveillance on major arterials for monitoring traffic; (6) install vehicle
system detection on major arterials for monitoring traffic conditions and collecting
historical traffic data; (7) integrate the traffic signal, video surveillance, and vehicle
detection systems into a unified arterial management system; and (8) integrate Metro
Nashville's arterial management system with TDOT’s regiona transportation
management center and Metro Nashville’'s emergency operations center.
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4, SUMMARY OF OPERATIONS

In the section of the report, which follows, is provided a summary outline of key indicators of Public Works programs and services, staffing and
operations in Nashville and Davidson County. In the table, which follows, is provided a summary of the programs and services provided by the Public Works
Department. Key workload and service level indicators are also provided.

Function Description of Services Workload and ServiceLevels
Administration ¢ Communicates Departmental requirements and activitiesto City e Hours of operation— 8:00 am. till 4:30
Administration, elected officials, and advisory boards p.m. Mon. through Fri.

Establish goals/strategies for the Dept. and each division.
e Directs special projects.
e Conducts Department public information program

Contracts Management * Maintainslist of current contracts e The Department currently has 314 open
* Provides policy advice to Department contracts and purchase orders
*  Prepares Council legislation * Total open value of contracts and

purchase ordersis $13,288,986
¢ Worksan 8:00 to 5:00 Monday through
Friday schedule.
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Function Description of Services Workload and ServiceLevels
Staff Services--Finance « Developsand administers Department budget ¢ Maintenance call log indicates
* Manage departmental records. approximately 168 departmental facility
¢ Receivesand processes payment authorizations repair orders since July 24, 2000
¢ Provides accounting and bookkeeping services for the e Processes approximately 100 procurement
Department. card transactions per month
Processes purchase requisitions for DPW purchases. e Supports approximately 140 personal
*  Provides computer network support computers, 5-6 plotters, 1 large print
¢ Collects and reports revenues from fees, contracts, and special canner, 3 standard scanners, 20 printers,
Zone programs 7 NT network servers, 1 OS-2 server, 1
Novell network
¢ Maintains Novell network because
Engineering Division has not converted
legacy applications from dBASE module.
e Administrative Services staff generally
work from 8:00 am. to 4:30 p.m.
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Function

Description of Services

Workload and Service Levels

Staff Services--Human Resources

Processes payroll for the employees of the Department.
Assesses training needs of Department employees, implements
training programs in response to department needs, and

mai ntains records of previous training by employee.

Assesses saf ety practices of Department employees and
acquires or develops corrective actions.

Assists operating centersin the interpretation of departmental
and Metro policies and procedures.

Assists operating centersin the typing, filing, faxing, phone
answering and record-keeping related to operations.

Assesses Department compliance with State and federal
employment law.

Coordinates administration of employee grievance system.
Coordinates employee recruitment and insures compliance with
civil service requirements.

Administers Metro substance abuse program for Department.

Processes payroll twice per month.
Provides policy and procedure
interpretation as requested.
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Function Description of Services Workload and ServiceLevels
Streets and Roads- Special | « Conducts maintenance and repair of Metro streets, roads, Targeted service level isto respond to
Operations, East and West guardrails, sidewalks, alleys, bridges, drains, and street lighting. and complete action on all service calls
Centers e Pavesroads with in-house crew. within 30 days and potholes within 24

¢ Conducts maintenance and repair of Metro sidewalks. hours.

«  Oversees contracts for the pavement of Metro streets. Maintains 2,154 center line miles of

¢ Overseestherating of Metro streets through contract with roadway (or, aternatively, 32,507,915 sq.
private vendor. Runs scenarios on cost of paving under multiple yds.)
assumptions. Identifies streets for paving after scenario runs, as Repaved 110 center line milesin 2001,
well as through communication with Metro Council. equating to 5.1% of total inventory.

¢ Sweeps downtown district streets; oversees contracts for the East Center used 1,579 tons of asphalt
sweeping of other streets. mix in patching operationsin 2001. (263

e Millsroads as necessary. tons per crew member).

« Atthetwo remote centersin the east and west sections of Metro, West Center used 2,437 tons of asphaltin
maintain trees, mow rights of way, widen road shoulders, repair patching operationsin 2001. (406 tons per
drainage problems, patch potholes, build and repair headwalls, crew member).
clean vacant lots, pick up roadside litter, and other activities. East Center cleaned 93,052 ft. of ditchin

* Coordinates the receipt and disbursal of inventory at warehouse. 2001

West Center cleaned 97,380 ft. of ditchin

2001

East Center cleaned 13,456 ft. of pipein

2001

West Center cleaned 54,332 ft. of ditchin

2001

East Center installed 1,251 ft. of pipein

2001

West Center installed 1,393 ft. of pipein

2001

Specia Ops. Paving Crew poured 14,420

tons of asphaltin 2001.

Specia Ops. Milling Crew milled 884,542

sg. yds. in 2001.

Specia Ops. Sidewalk Crew repaired

22,098 sg. ft. of sidewalk in 2001. This

crew also replaced 44,509 sq. ft. of
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Function Description of Services Workload and ServiceLevels

sidewak in 2001.

» Downtown street sweeping crews swept
15,795 curb milesin 2001.

¢ Streetsin East and West Centers are
swept by Sweeper Corp. of America
(SCA), a $26.96 per curb mile.
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Function Description of Services Workload and ServiceLevels

Streets and Roads — Traffic| ¢ Designsand overseestheinstallation of new and modified traffic | « Responsible for the maintenance of

Control signals. approximately 800 traffic signals.

¢ Maintainsand repairs al signalized intersectionsin Metro, by * Maintains approximately 86,000 signs
relamping, cleaning lenses, preventively maintaining electronics, Metro-wide.
etc. e Ensuresresponseto Tenn. One-calls

¢ Designs, fabricates, installs and repairs road signs. within 72 hours of receipt.

e Overseesthe contract striping of streets. e Targeted service level of performing PM

e Coordinates Tennessee One-Calls as necessary. on signalsonce per year. Analysis of

« Placestemporary traffic control devicesfor specia events. records indicates that none were

preventively re-lamped in 2001.

e Targeted service level of performing
electronic PM on signals once per 2
years.

¢ With 12 field traffic technician positions,
theratio of signalized intersectionsto
techniciansin approximately 67:1.

e The Sign Shop manufactured 4,677 sign
in 2001. Additionaly, the Unit replaced
3,903 signsin 2001, or about 15.6 per
working day. With 4 crew members, each
working 200 days per year, this equates
to approximately 4.8 signs replaced per
crew member per day.

e Oversight of the striping of 140 miles of
4" white and yellow lines, 40 miles of 6”
lines, 4,266 feet of stop bars, 8,499 linear
feet of 8” barrier line, 2,885 feet of 12"
line, 4,287 feet of international crosswalk
line, and other striping on Metro streets
and parking lots.
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Function Description of Services Workload and ServiceLevels
Waste Management — Chipper e Assign routesto contractor crews. e Target servicelevel = pick up brush on
Service Section e 4 Supervisors monitor brush pick up by private crews. routes 5 times per year at each Metro
e Track complaints and requests for services on automated residence.
database. e Pick up brush on 20 routes; 17 by
e 20 chipper trucks (at maximum service level) pick up and chip Queens, and 3 by Expert Services.
yard brush on demand. These trucks also ensure that each of ¢ Queens collected 9,813 tons of brushin
approximately 137,000 Metro residences receives service 5 times FYO01l. Thisequatesto $165.88 per ton,
annually through following regular routes after picking up “call with an average of 48.1 tons collected per
in” brush requests. truck.
*  Expert Services collected 1,696 tonsin
FY 01, equating to $206.10 per ton. Expert
Services averaged 62.8 tons per truck.
e Metro crews collected 955 tonsin FY 01,
averaging 19.9 tons per truck.
e Atotal of 12,464 tons of brush were
collectedin Metroin FYO1.
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Function Description of Services Workload and ServiceLevels
Parking The City’ sthree garages and two surface |ots are operated under Over the period from Oct. 2000 to Sept
private contract. The current terms of the contract are a base fee 2001, net income for parking garages and
of $20,000 per year plus 4% of the gross receipts over $1,275,000. lotswas $1,006,767
The City is currently considering whether to execute a six-month Over the same period, meter revenue was
renewal option that can be exercised in March, 2002. $910,445 and meter bag revenue was
Under the terms of the garage, the private contractor provides $35,696.
staffing and basic janitorial services; the City isresponsible for The Division maintained 1,612 metersin
all other operational and maintenance expenses, covering those November 2001, up from 1,511 for
either through work assignments, city repair, contract services, November 2000.
or reimbursement to the contractor. In November 2001, the Parking Meter
The Division’sfinancial staff receives the monthly payments Division conducted 163 prevention
from the contractor and is responsible for reviewing and auditing mai ntenance repairs, responded to 62
both the payments and the underlying payment basis; also trouble calls, repaired 10 meter posts,
receives payments for special zone allocations and meter painted 94 meter posts, and installed 19
bagging. signs
The Meter Section maintains the parking metersand is The meter enforcement division averages
responsible for meter collection; typically collection is performed approximately 5,500 citations per month
every four daysin high volume areas and once aweek in lower Meter Repair and Collections personnel
volume areas. work on a7:00 am. to 3:30 p.m., Monday
The Division receives, reviews, and makes recommendations to through Friday schedule.
the Traffic and Parking Commission on all requests for Corrections Officerswork on a 7:30 to
designations of loading zones, valet parking zones, bus zones, 4:00 Monday through Friday schedule,
taxi stands, residential parking restrictions. with 2 persons also working a 7:30 to
Both the Police Department and the Parking Division issues 12:30 shift on Saturdays.
parking tickets.
The Citation system is completely manual; the Department is
interested in considering an automated system, but the Police
want both departments to switch at the same time.
Parking meter enforcement is performed by six Corrections
Officers assigned by the Sheriff; the officers are new persons
who spend six months on this duty before being assigned to the
detention center.
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Function

Description of Services

Workload and ServiceLevels

Engineering Administration

Communicates Division requirements and activities to the Mayor
aswell asto Council.
Establish goals/strategies for the Division and each section.

Traffic Engineering

Conduct studies regarding installation/modification of traffic
control devices in response to requests from the public (i.e.,
requests for stop signs, traffic signal's, speed limit changes, four-
way stops, etc.).

Review development submittals (subdivision plats, commercial
and industrial building permits) referred by the Planning
Department and Code Enforcement Department. Review the
associated traffic impact studies, proposed mitigation measures,
site layout, and attend Planning Commission meetings.

Design traffic signals for road widening or modifications to
existing signals.

Conduct modification studies of traffic signals such as signal
timing, loops, programming, etc.

Conduct traffic counts using eight new traffic counters. These
are computer-based traffic counters.

Complete approximately 1,200 traffic
studies annually with an approximate
two to three week response time to these
reguests.

Capital Projects Management

Manage the design and construction of capital improvement
projects

Provide construction inspection of the sidewak capital
improvement projects to assure adherence to the plans,
specifications, and estimates.

Provide design and construction staking survey services. Use
total station survey equipment.

Plan check of commercia and industrial building permit
submittals to assure public improvements adhere to standard
details.

Provide street addresses and names for new development after
the plat is recorded. Utilize the Land Information System to

A gsx year total of $790.3 million of
capital improvement projects are
included within Public Works G.S.D. in
the six year capital improvement budget
and another $250.0 million in Public
Works U.SD. in the six year capital
improvement budget

The survey crew apparently provides a
timely response to requests for survey,
with a two-week turnaround time to such
requests. Contract survey crews are
seldom utilized.
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Function

Description of Services

Workload and Service Levels

maintain the street name index.

Microfilm plans including plat grading and drainage plans, and
plat construction plans.

Maintain the Street and Alley index. Index of streets and alleys
owned and maintained by Metro Nashville. Update with new
streets and alleys resulting from devel opment.

Maintain the E-911 database, inputting new addresses, on behalf
of utilities, U.S. Post Office, and public safety services.

Excavation, Encroachment, and Street
Closure Permits

I ssue street closure, excavation, and encroachment permits.
Inspect excavation cuts, both the backfill and the final, inspect
encroachment permits, and inspect street closures for
barricading and warning signs.

Completes the plan checks for commercial and industrial building
permits for handicap ramps, curbs, sidewalks, and driveways and
assure these improvements are built according to standard
details.

This section issued 6,561 street closure
permits, 974 excavation ermits, and 9
encroachment permits in calendar year
2001

(Note: The NPDES function was
transferred to the Water Department
during the period of this study.)

Storm Water Services Inspect the construction of public improvements resulting from There are approximately 130 active
development including plats and commercial/industrial permits. subdivisions and 240 active
This includes streets, sidewalks, drainage, curb and gutter, commercial/industria building permits.
driveways in the right of way, storm drains, detention ponds,
and grading.
Plan check preliminary/final plats and construction plans.
Provides engineering review for building permits.

NPDES Improve the water quality of receiving streams in Metro Notices of Violation sent in calendar year

Nashville.

Conduct a field screening program to identify non-storm water
discharges into the storm water collection system and identify
their sources. The major outfalls must be field screened once
every two years. An “outfall” includes such items as outfalls
from a piped storm water conveyance as well as ditches or other
channels. These two staff collect storm water samples in the

2000: 47

Notices of Violation sent in calendar year
2000 for grading permits: 5

Field screening program has evaluated
an estimated 4,274 magjor outfalls over the
past two years. Only 139 sites were
found to have storm water flow.
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Function

Description of Services

Workload and Service Levels

field. Use a small lab kit to test for pH, dissolved oxygen, TR
chlorine, total copper, total phenol, detergents, ammonia,
fluoride, temperature. Attempting to identify illegal discharges
into the storm water system. Didn’t find that many illegal
discharges; recommending a modification for the next five year
permit to reduce the extent of sampling for the rural areas of
Metro Nashville.

Conduct an ambient stream monitoring program collecting
regular grab samples from established points in streams and
assessing the biology and stability of selected streams. Ambient
monitoring focuses on specific locations where the sample is
taken at the same time on the same day, every month. The intent
is to build a baseline of data regarding storm water at these
locations.

Conduct inspections of high-risk industrial facilities, as required
by the five-year permit, to monitor and control pollutants in
storm water runoff. The goa of the initial inspection is to
determineif chemicals present at the industry are utilized, stored,
moved, disposed of, etc. in amanner that can contribute to storm
water pollution. Sampling of runoff will be conducted (foam,

odor, stains, etc. visible at the outfall). Storm water monitoring is
conducted booth via automatic sampling devices and manual

sampling techniques.

Ambient stream monitoring at eight
locations.

Conduct inspections of approximately 74
high-risk industrial facilities.

Intelligent Transportation System

The Engineering Division has obtained
$16,526,028 in grants from the federa
government for the implementation of an
Intelligent Transportation System. The
local match for these grants amounts to
$1,368,991. Thisincludes eleven separate
capital improvement projects.
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ORGANIZATION CHARTS

MAXIMUS Page A- 40



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

STAFF SERVICES: FINANCE

Staff Services

Finance Manager

Administrative Finance Officer 2 IS Analyst 2
Assistant (Part time)

Finance Officer 2 Administrative
Services Officer 2

Office Support
Repesentative 3

Office Support IS System
Representative 2 Technician 2
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STAFF SERVICES: HUMAN RESOURCES

Human Resources

Manager
Administrative
Assistant
[ \ \
Office Support Equipment and M & R Worker |
Representative | Supply Clerk Il
I ]
CENTER SUPPORT TRAINING SAFETY
| | Office Support Training Safety
Manager - So. 5th Coordinator Coordinator
Office Support Office Support Safety
Representative I Representative I Inspector
Office Support Office Support
Manager - East Representative I
Office Support
Representative I
Office Support

| Manager - West

Office Support
Representative Il
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PARKING DIVISION

Parking Division
Assistant Director (Part time)

Finance Officer 2 Administrative Service
Officer 3

Maintenance & Repair Corrections Officer
Worker 2 (Leadworker)

Corrections Officer
(5 positions)

Maintenance & Repair
Worker 1 (2positions)
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ENGINEERING DIVISION ADMINISTRATION
Engineering Division
Assistant Director of Public
Works - Engineering
Office
Support
Manager
|
Office Support
Representative 3
| | | |
Traffic Engineering Capital Improvement Projects Development Review Excavation, Encroachment, Intelligent Transportation
Engineer 3 Engineer 3 Engineer 3 and Street Closure Permits System
Issuance & Inspection Engineer 1
Technical Specialist 2

MAXIMUS PageA-44



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS
Performance Audit
May 10, 2002

ENGINEERING DIVISION: TRAFFIC ENGINEERING

Traffic Engineering
Engineer 3

| |
Traffic Signal Design/Modification Traffic Engineering “

Engineer 1 Engineer 2

I I I I I
Engineer 1 Engineering Engineer 1 Engineering Engineering
Technician 1 Technician 3 Technician 1
Engineering Engineering Engineering
Technician 3 Technician 2 Technician 1

MAXIMUS Page A- 45



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

ENGINEERING DIVISION: CAPITAL PROJECTSMANAGEMENT

Capital Improvement Projects

Engineer 3

Capital Improvement Projects
Design

Capital Improvement Projects
Design/Civic Center Design

Capital Improvement Projects
Construction Management

Geographic Information System

Engineer 1

Engineer 1

Engineer 1

Technical Services Coordinator

Capital Improvement Projects
Design and Construction

Capital Improvement Projects
Design and Construction

Street Naming/Addressing &

Street/Alley Index Maintenance

Engineering Technician 3

Technical Services Coordinator

Engineering
Technician 2

Maintenance and
Repair Worker 2

Engineering
Technician 1

Engineering
Technician 3

Engineering
Technician 3

Engineering
Technician 3

Office Support
Representative 3

Computer-Aided Design/GIS
CAD/GIS Analyst 1

Management Management Engineering Technician 3
Engineer 2 Engineer 2
Survey Construction Inspection Engineering

Technician 3

Engineering
Technician 2
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ENGINEERING DIVISION: DEVELOPMENT REVIEW

Development Review

Engineer 3

Plat Plan Check

Construction Inspection

Stormwater Discharge Enforcement

Engineer 2 Technical Services Coordinator Engineer 2
Engineer 1 | | Engineering | | Technical Services
Technician 3 Coordinator
Engineer 1 Engineering Engineering

Engineer -In-
Training

Engineering
Techniican 3

Technician 3

Engineering
Technician 3

Engineering
Technician 3

Engineering
Technician 3

Technician 3

Engineering
Technician 3

Engineering
Technician 2

Engineering
Technician 2

Office Support
Representative 3
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CLOSURE PERMITS

Excavation, Encroachment, and Street Closure Permits Issuance & Inspection

Technical Specialist 2

Engineering
Technician 3

Engineering
Technician 3

Engineering
Technician 3

Engineering
Technician 3

Office Support
Representative 3

Engineering
Technician 3

Engineering
Technician 3

Engineering
Technician 3

Engineering
Technician 2

Office Support
Representative 3
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WASTE MANAGEMENT DIVISION: CHIPPER SERVICES

Assistant Director -
aste Management

Solid Waste
Supervisor

Route
Supervisor (4)

Private Service
Provider
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Assistant Director -
Streets and Roads
Office Secretary
Manager
Compliance Asst. Customer
Inspector (3) Service Rep.
[ ]
Customer Svc. Office
Rep. 11 (2) Assistant Il
[ I I I
M & R District Supv. M & R District Supv. Public Works Supt. Manager
West Center East Center Special Operations Traffic Control
| |
[ I ] I I I
M &R M&R M&R M&R Warehouse Technical M & R District Signal Tech Signal Maint Signs
Supervisor Supervisor Supervisor Supervisor ®3) Services (5) Supervisor Supervisor Supervisor Supervisor
Shoulder Mowing Shoulder Mowing Guardrail/Concrete
Crew (8) Crew (8) Crew (8) Crew (3) Crew (8)
Tree | | Median | | Tree | | Median Sidewalk
Crew (8) Crew (3) Crew (8) Crew (4) Crew (8)
| | Construction | | 2 Lot | | Construction | | 2 Lot | | Carpentry
Crew (8) Crews (4 Each) Crew (8) Crews (4 Each) Crew (8)
2 Patch Street Cleaning 2 Patch Street Cleaning Paving
Crews (3 Each) | Crew (3) || Crews (3 Each) | Crew (3) Crew (13)
| | Drainage | | Drainage | | Milling
Crew (5) Crew (5) Crew (15)
Mason Mason Grading
Crew (4) Crew (4) Crew (9)
| | Storm Sewer | | Storm Sewer | | Low Boy
Crew (8) Crew (8) Crew (3)
Night Watch Night Watch CBD Night
] Crew (1) ] Crew (1) | Crew (23)
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ATTACHMENT B
BEST MANAGEMENT PRACTICESANALYSIS
METROPOLITAN NASHVILLE AND DAVIDSON COUNTY
PUBLIC WORKSDEPARTMENT

Beginning on the following page, we have identified various industry best practice standards that are applicable to the Nashville Departmert of
Public Works. MAXIMUS project staff selected the best management practices and identified what we perceived to be departmenta strengths
basad on our interviews, field observations and data collection. The Department reviewed the report and provided additiond input concerning
various operations. We have included those in this andysis document.
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STREETS AND ROADS

Best Management Practice | Strengths | Potential | mprovements
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STREETS AND ROADS

Best M anagement Practice

Strengths

Potential | mprovements

Exigtence of forma work planning and
scheduling system.

The Streets and Roads Divison formaly
plansfor the paving of streetsin Metro, as
these are contracted out to 4 contractors.
Smilaly, traffic agnd ingdlations, CBD
street sweeping and other contracted services
are planned and scheduled.

The divison plans and schedules “ scheduled
sarvices'. Theeinclude

- Street Sweeping Countywide

- Street Cleaning C.B.D.

- Roadsde Mowing

- Median Mowing

- Litter Fickup

- Litter Receptacle Route service

- RW Trimming

All “projects’ performed by the divison (eg.
paving, milling, traffic sgnd inddlations, and
other const.)

are scheduled so as to coordinate with other
utilities, projects, and to ensure public
natification.

All “requested services” are scheduled
(projected start and completion dates).

Beyond the routine contractua services noted
a |eft, the Divison does not engage in formd
planning of annud activities. Although many
of these activities are reactive in nature (e.g.,
lot clean-up, shoulder repair, Sdewalk repair,
milling, etc.), data exist (dthough not in
readily-access ble formats) to determine the
probable numbers of requests, associated
person hours, as well as workload measures,
to dlow the Divison to project the activities
in which it will engage in the upcoming year.
These should be projected in order to
develop service leve “targets’, and to
provide Departmental and Metro
management with accountability measures for
the Divison.
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Timetracking information isavalablein
aufficient detail to dlow andyss of work
practices.

Streets and Roads (both in the maintenance
and traffic control sections) reports
workloads and activities at a depth of detail
aufficient to develop and andyze costs
sufficient for managers to make informed
decisons regarding probable workloads by
month, equipment usage, etc.

The current information system, CostSum, is
used to accumulate direct costs of projects,
aswdl asthe“cost” of equipment usage.
However, thisinformation is not being
andyzed by management, and it is not
combined with workload metrics to enable
unit cogts. In addition to the fact that it is not
anayzed, the project team questions the
vaue of the information in theform inwhich it
is captured. For example, capturing costs by
project does not provide ameaningful
historical measure, as costs may be expected
to increase over time. Further, the reported
equipment costs do not appear to be based
on actua cost cdculations, asinterviews
indicate that these costs have been in effect
for many years.

Forma pavement management system
(PMYS) in place.

Thisisardative srength of the Divison. The
Technical Services Section of Streets and
Roads, through contract with IMS, rates

road conditions and performs “what if”
scenarios relating to probable road conditions
given various levels of paving expenditures.

The process of natifying the Technica
Services Section of road sections damaged
and repaired through utility cuts should be
modified.
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Annud inspection of al roads. The Technica Services Section, though IMS,
inspects Metro roads on a5-year cycle. In
1993, dl roads were reportedly graded to
establish abaseline.

Existence of concrete/sidewak ingpection The concrete ingpection program is currently | It is unclear through interviews whether this
program. being performed by a private contractor. program will be continued and carried out
through Streets and Roads on a periodic
bass. There should be both formd and
informa approaches to concrete ingpections
which ensure an annud ingpection of dl

Ssegments.
Streets are resurfaced on a cycle of 5% - 8% | The Divison reportedly repaved 110 of Metro has recently sgnificantly increased the
of the system per year. 2,154 center line miles of road in 2001, budgeted expenditures for repaving streets
equating to 5.1% of theinventory. Thisisa | and roads, aswell asfor ingaling and
the low end of the “acceptable’ range. repairing concrete Sdewaks. Thisincreased

expenditure leve will place afar greater
demand upon the Department in coordinating
work with outside agencies such as utilitiesan
contractors, and will necessitate greater
resources in project management.
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Major road repairs and reconstruction The Streets and Roads Division contracts out
contracted out. most road paving, dthough it maintainsa
paving crew for street segmentswhich are of
lengths which contractors are reportedly
uninterested in paving. In addition, the
Divison maintansamilling crew which
performsamog dl milling in Metro. These
functions will be further analyzed by the
project team to determine cost effectiveness
and efficiency.

Cach basnsare cleaned on a2 year cycle. | Thereisacomplete inventory of dl catch Thereis no targeted service levd for ensuring
basins countywide outside the CSO aress. the periodic cleaning of catch basinsin
Thisis the area that Public Works was Metro.

respongible for maintaining.
Thisinventory isavailable on G.I.S. The responsbility for this function was
transferred to Water Servicesin April.
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Evauation of contracting conducted in other
areas of road maintenance.

The Department has contracts with 4 asphalt
paving contractorsto perform paving of
Metro roads. These contracts are primarily
in areas containing longer road segments.
The Department paves many roads with an
in-house crew.

The Department also contracts for chipper
sarvice, street sweeping in the Centra
Business Didrict, traffic 9gnd ingdlation,
street markings and other serviceson a
selected basis.

The project team will continue to andyze the
cost effectiveness of other functions
performed in-house, such as road milling,
concrete ingdlation, mowing, etc. Further,
the project team will continue to andyze
sarvices currently performed on contract
which may be more cog-effectivdy
performed in house.

Exigence of 9gn inventory.

The Sgns and Markings unit of Traffic
Control maintains amanua record of Sgns,
however thisis not automated, and cannot
provide immediate access to the maintenance
hitory or exact location of each 9gnin
inventory.

Annud ingpection of Sgn reflectivity.

Sign reflectivity is checked as Technicians
and other Metro employees are in aress of
sgns. Thereis, however, no defined practice
or methodology for ensuring each Metro sgn
is checked on an annua basis.
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Annud painting of school cross walks.

Thisis accomplished on contract. Interviews
indicate that these are done annudly.

Bi-annual painting of other crosswaks.

Thisis accomplished on contract. Interviews
indicate that these are done annualy.

Legends repainted:
- Arneids: 12 months.
- Cdllectors: 18 months.
- Resdentid: 24 months.

The Signs and Markings unit of Traffic
Control annualy identifies dl road segments
which have pavement index ratings over 72
(asthose under 72 are candidates for
repaving), and performs physica examination
of these street segments to determine which
should bere-griped. Interviews indicate that
Metro complies with the targeted levels, a
|eft.

One Signd Technician per 30 to 35
sgndized intersections.

With gpproximately 800 signalized
intersections, and 12 fidd Traffic Technicians,
theratio is about 67:1.

Signd operability targeted at 99% or above.

The Traffic Control section does not monitor
sgnd operability. Interviewsindicate,
however, that alarge percentage of Sgndsis
aging and includes poor cabling, plastic
housing, etc., which are causng excessve
mai ntenance problems.
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ENGINEERING ADMINISTRATION

The enginegring organization is centrdized to The engineering staff resources to support
capture economies of scale. the water and wadtewater utility are
decentrdized. The Water Resources
Depatment has 54  Engineering
Technician's, 9 Engineers (1, 2 or 3), and
7 CAD/GIS Analysts.

Pavement management is assigned to the
Streets and Roads Divison, not the
Engineering Divison.

The engineering organization dlows for | An Engineer 1 has been physcaly based a | Other Engineering Divison development
functiond decentraization in order to meet | the Code Enforcement Depatment to | services staff are based at ther offices at

unique customer needs. provide engineering review for building | 720 S. Fifth Street, and not at the offices
permits. of the Paming Organization. This
includes both traffic engineering gaff and

development services Saff.
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A forma business plan has been prepared for
the Enginesring Dividon to identify priorities
challenges, risks, and compstitive issues — and
to develop gods, objectives and performance
measures to address problem aress.

A formd busness plan needs to be
prepared for both Engineering and the
Depatment to provide clear gods,
objectives, and performance measures.
The annua operating budget does not
provide such clear gods, objectives, and
performance measures for the Engineering
Divison.

Policies and procedures for the Engineering
Divison are well documented.

The Capital Projects Section has begun to
develop capitd  project  management
procedures.

We have gpprox. 35 written policies for
traffic, permits, and capitd projects, and are
in the process of deveoping other
procedures.

The procedures being developed by the
Capita  Projects Section are in ther
infancy. Other sections have not yet
devel oped such policies and procedures.
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A long-term information technology plan hes
been prepared for the Engineering Divison.

A long-term information technology plan
needs to be prepared to provide direction
for the development of technology within
the Enginearing Divison. While some
aess of the dividon ae utlizing
technology to enhance productivity (eg.,
Capitd Improvement Projects), others
are not (e.g., survey crew).

TRAFFIC ENGINEERING

A transportation master plan has  been
developed.

The Metropolitan Planning Organization has
developed a transportation master plan for
the five county region. Arteria dreets are the
focus.

Exiding levd of sarvice is known for arterid
and collector dregts identifying  the
performance of the dreet in terms of traffic
congestion and travel time delay.

The daff indicates that it routindy caculates
the leve of sarvice of intersections on an as-
needed basis.

The Traffic Engineering Section rdies
primarily on other agencies or consulting
engineers on behdf of developers or the
Enginering Division to develop such
levels of service other than on an on-cdl
bass, the Department’s planning efforts
should inditutiondize this information
gathering.
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Traffic counts ae routindy conducted for
arterial and collector Strests.

TDOT collects traffic counts for mgor
streets.

An Enginearing Technician | is dlocated to
traffic counts.

The Traffic Engineering Section doesn't
have a traffic count updating program or
schedule. Traffic counts are not routingly
collected for collectors.

Only eight of the new computer-based
traffic counters are available.

A computer-based traffic-forecasting modd is
utilized to assess the trips generated by
development, modd different land-use options,
develop long-term forecadts of traffic, and the
benefits of mitigation measures.

The Metropolitan Planning Organization has
developed a computer-based  traffic-
forecasting modd.

The Traffic Engineering Section lacks
such acomputer model. The section relies
on consulting engineers working on behalf
of developers to dentify the number of

trips generated.

A treffic sofety program is in place to
proactively identify high accident intersections
and develop mitigation messures.

A consulting firm conducted detailed Ste
investigations, identified the thirty highest
accident intersections, and  developed
recommended solutions.

The Engineering Divison is working with the
Police Department to develop a red-time
basis for accident reporting, and develop an
in-house capacity for traffic accident analyss.

The Tréffic Engineering Section is largdly
reective, and relies on consultants for
proactive traffic engineering services.
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A traffic improvement program is in place to
desgn and  implement traffic  system
management messures to maximize exising
dreet system traffic capacity and reduce traffic
congestion and travel time delay

The 50 most congested intersections in
Metro Nashville have been evauated by the
Depatment or a conaulting firm and
improvements  identified to  reduce
congestion. The Dividon has sdected five
intersections to address; the improvements at
these five intersections are funded through
CMAC and TIP. In the next year or two,
funding for the remaining five intersections the
remaining five will be addressed.

The Traffic Enginesring Section is largely
reactive, and relies on consultants for
proactive traffic engineering services,
90% of traffic dgna rephasing is basd
upon citizen complaints.

There is not an in-house daff capacity to
evauate congested intersections and
identify  improvements. The  Traffic
Engineering Section is largdy reactive,
and relies on consultants for proactive
traffic engineering sarvices,

Only 50 intersections have been
evaduaed out of a possbhle 700
intersections.

A computer-basad traffic 9gnd system is in
place that adjusgts the timing of Sgnalson ared-
time basis and provides the automated flexibility
to change the timing of sgnds in response to
both daily and seasond traffic patterns (e.g.,
Tennessee Titans games).

The Engineering Divison has been successful
in obtaining grants to congtruct an Intelligent
Transportation Sysem. Totd  funding,
incduding the locd match, amounts to
goproximately $17.9 million.
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A traffic mitigation fee has been developed and
adopted based upon a comprehensive
trangportation master plan tha  identifies
deficiencies in the street network, weaknesses
in the traffic control system, etc.

The Metropolitan Planning Organization is
developing a financid drategy for the five
county region.

A citizen request system responds to requests
in a timdy fashion and maintans automated
records to avoid restudying the same problem.

The Traffic Engineering Section responds to
citizen requedts typicdly within two to three
weeks. An automated database is maintained
for these accidents.

Traffic control improvements (i.e, sop Sgns,
red curbing for line-of-sight, etc.) are identified
and gudied proactively by saff rather than
responding solely to citizen requests.

The Traffic Enginesring Section is largdy
reactive to citizen requedts, and relies on
consultants  for  proactive  traffic
engineering services.

Opportunities to improve pedestrian safety and
bicycle safety are proactively investigated and
measures developed and implemented to
address these needs.

A conaulting firm is in the beginning stages of
the development of a bike and pedestrian
master plan. The magter plan is scheduled to
be completed in June.

The Traffic Enginearing Section is largdy
reactive to citizen requedts, and relies on
conaultants  for  proactive  traffic
enginesring services.

The extent of daff assgned to sgnd design and
ingpection is based upon cost of construction
guiddines.

Cogt of condruction guideines are not
utilized.
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Effective project management techniques are
utilized for 9gnd design and inspection capital
improvement projects.

Effective project management techniques
ae not utilized. Some gaff within the
Traffic  Enginesring  Section  are
ineffectively utilized.

The extent of traffic engineering professond
and technician daffing is comparable to the
range identified in the 1995 report issued by the
Inditute of Transportation Engineers. Status
and Effectiveness of Urban Traffic
Engineering Agencies.

There ae a totd of deven traffic-
engineering professonds and technicians
within the Engineering Divison or 1.9 gtaff
per 100,000 population. This is
comparable to the lower end of the range
of other agencies in the 1995 report. The
average for the twenty-nine agencies with
a population of 250,000 or more was 6.7
staff per 100,000 population or three and
one-hdf times grester than Metro
Nashville,

STREET CLOSURE, EXCAVATION, AND ENCROACHMENT PERMITS

Full-time staff are dedicated to the issuance and
ingpection of street closure, excavation, and
encroachment permits.

The Engineering Divison devotes full-time
daff to sreet closure, excavation, and
encroachment permits.

It is unclear that deven gaff are required
to effectivdly administer this program.

MAXIMUS

Page B-15



METRO NASHVILLE DEPARTMENT OF PUBLIC WORKS

Performance Audit
May 10, 2002

ENGINEERING

Best Management Practice

Strengths

Opportunitiesfor |mprovement

Inspections are formaly documented on a
written ingpection form. Automated records are
maintained of these ingpections and safety
violaions.

Ingpections are not formally documented.

Contractors are required to submit proof that
therr first level supervisors have been trained in
work zone safety.

The employees of the barricade contractor
utilized by most congruction contractors —
Blinker Light Safety — have been certified.

Minor contractors are not required to
submit  proof that ther fird leve
supervisors have been trained in work
Zone safety.

A traffic control plan must be submitted for the
issuance of street closure permits.

Traffic control plans are plan checked for
proposed sgnage, traffic flow, etc.

Fees are charged for the issuance and
ingpection of dreet closure, excavation, and
encroachment permits to fully recover the
Metro Nashville's cost of adminigiration

Fees ae collected for issuance and
ingpection of excavation permits.

While a fee schedule was adopted for
dreet closure permits in 1997, the
Depatment has not begun collecting
those fees.

A systematic approach has been developed for
ingpection of street closure, excavation, and
encroachment permits.

Inspectors ae assgned to didricts.
Inspectors inspect the Street closures for
mgor thoroughfares focusng on the first day
of the lane closure, and then every two or
three days after that. Excavations (or utility
cuts) are ingpected at the front end for lane
closure, a backfill a temporary patch, and
for permanent paich.

Other than the mgor thoroughfares, other
Sreet closures are inspected on a
complant-basis.
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Requests for dreet closure, excavation, or
encroachment permits may be submitted by
customers ortline or by fax.

This cepacity has not
developed.

yet  been

Requirements for issuance of dreet closure,
excavation, or encroachment permits are
available at the Engineering Divison' sweb site.

These requirements are not available at
the Engineering Divison's web gte. The
Department should consider expanding
the ste both to include the requirements
and to enable customers to apply for and
receive permits on-line,

Enginesring Technicians conduct thirteen to
fifteen ingpections per day.

Data regarding the number of ingpections
is not routindy collected. The Technica
Specidig 2 is collecting a “ sngpshot” for
MAXIMUS.

The regulations regarding issuance of dreet
closure, excavation, or encroachment permits
aoply to dl utilities incduding those owned by
Metro Nashville.

All utilities must meet these regulaions,
incuding those utilities owned by Metro
Nashville

An automated system of tracking issuance of
dreet closure, excavation, or encroachment
permitsis utilized.

The Land Information System is utilized to
track the issuance of dreet closure,
excavation, or encroachment permits.

It is difficult to obtain reports from the
mainframe based system.
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CAPITAL PROJECTSMANAGEMENT

A five-year capita improvement program has
been developed by Metro Nashville and
adopted by the City Council.

A five-year capitd improvement program has
been developed by Metro Nashville.

The five-year capitd improvement program for
the Engineering Divison dearly identifies the
gods, priorities, and expected outcomes of the
program within the context of Managing for
Results.

The gods, priorities, and expected
outcomes of the capitd improvement
projects assgned to the Enginesring
Divison are not defined.

Staffing requirements for the dl of the capitd
projects in the firg year of the five-year capitd
improvement program have been identified.

Staffing requirements for dl of the capita
projects in the first year of the five-year
cgpitd improvement program have not
been identified.

Staffing for desgn and inspection of capita
projects is based upon cost of construction
guiddines.

Cost of congtruction guideines appear to be
used to determine budgets for engineering
and ingpection services.

An gppropriste mix of in-house aff and
conaulting engineers are utilized for the design
and ingpection of capita improvement projects
based upon the expertise required and the
continuity of the workload.

Conaulting engineers are being utilized for
roadway and bridge design and congtruction

Ingoection.

Conaulting engineers and ingpection gaff
are being utilized for capita projects that
could be accomplished with in-house saff
(eg., use of US Infrastructure for
sdewak congruction ingpection).
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Staff resources are dlocated to fit the design
and ingpection workload to the avalable
resources.

Staff resources are not alocated to fit the
design and inspection workload to the
available resources.

“Billability” targets have been s for
engineering dtaff for the design and ingpection
of capitd improvement projects and
management monitors their success in meeting
these guiddines.

“Billability” targets have not been st for
enginering daff for the desgn and
ingoection  of capitd  improvement
projects

A Gantt chart schedule has been devel oped for
capita improvement projects for atwo to three
year period.

The Divison uses Microsoft Project for
project scheduling activity.

A Gantt chart schedule has not been
developed for capitd improvement
projects for atwo to three year period.

There ae clear, easly read capitd
improvement program and project datus
reports that match the level of detail needed by
the expected audience.

There are not clear, easily read capita
improvement program and project status
reports.

A project cost accounting system is utilized to
enable comparisons of planned versus actud
daff hours for the design and inspection of
capita projects.

A project cost accounting system is not
utilized.
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Capita projects are scoped and cost estimates
developed before the commencement of
desgn.

Capita projects are not scoped and cost
edtimates developed before  the
commencement of design.

Project managers have access to the Metro
Nashville automated financid management
system to monitor the actua versus planned
design, ingpection, and congtruction costs for
capital projects.

Project managers do not have access to
the Metro Nashville automated finanad

management system.

Feedback mechaniams (e.g., find report) have
been developed at the completion of capita
improvement projects to enhance learning and
correction of problems.

Feedback mechaniams (e.g., fina report)
have not been developed.

A team agpproach is utilized in the approach to
desgn in which engineers and engineering
technicians are organized into teams with each
team having responghility for certain types of
projects (i.e., bridges, streets, etc.).

A team gpproach is not utilized.

A dngle manager is assgned to the
management of the dedgn, congdruction
ingpection, and condruction management of
capital improvement projects.

A dngle manager — an Engineer 3 — is
assgned to the management of the Divison's
capita improvement program.
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Project managers are responsible for capita Project managers are not responsible for
improvement projects from “cradle to grave’, capitd  improvement  projects  from
with respongbility for project development, “cradleto grave’.

design, condruction ingpection, congruction
management, and closeout.

Experienced and qualified project managersare | The Enginearing Divison has experienced
utilized for project management. and qudified project managers.

Performance measures have been developed Performance measures have not been
for project management that include developed for project management.
components regarding scheduling, budgeting,
scoping, and qudity of capitd improvement
projects.

A project management procedures manua hes A project management procedures
been developed. The manud should define, a a manua has not been devel oped.

minimum, a communication plan; project
management and reporting processes for
monitoring scope, schedule and  budget;
processes for handling change orders, claims,
and project issues; and document management.
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Wedl-developed  change
procedures arein place.

order  control

While the Department uses change order
processes as edtablished by Metro
gandards, the management of the change
order process could be enhanced by
improved documentation maintained in a
centrd data system.

An automated project management system has
been acquired, and al of the engineering daff
have been trained in and utilize the system.

The Divison uses Microsoft Project, which is
abase levd project management tool.

The scope of project management needs
to be greatly expanded, including
improvements to project documentation

AutoCAD and other productivity enhancing
design tools are utilized.

Some engineering aff utilize AutoCAD Map
2002 and Eaglepoint to enhance their
productivity.

A mix of professond engineers and
engineering technicians are not utilized for
design, with the engineering technicians
performing the technicd design work
utilizing AutoCAD Mgp 2002 and
Eaglepoint.

30%/60%/90% reviews of the design of capita
improvement projects ae conducted by
construction inspectors.

30%/60%/90% reviews of the design of
capitd improvement projects are not
conducted by construction ingpectors.

A standard project documentation sysem isin
place for each project under construction to
mitigate the risks associated with clams.

A standard project documentation system
isnot in place.
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Prior to commencement of the condruction
phase, a detailled structure for the document
management file index system is devel oped.

A detalled dructure for the document
management file index sysgem is not
developed prior to construction.

Enginearing Technicians utilize automated input
devices to record inspection results a display
ingpection higory while in the fied.

Automated input devices are not utilized.

The survey crew utilizes robotic survey
equipment to enhance their productivity.

The survey crew utilizestotal ation
equipment, and not robotic survey
equipment. Despite using totd dation
equipment, a three-person crew Sze is
utilized.

DEVELOPMENT SERVICES

An automated voice-activated ingpection
request system is utilized to recaive inspection
requests with linkage to the automated permit
information system.

An automated voice-activated ingpection
request system is not utilized.

Enginearing Technidians utilize automated input
devices to record inspection results or display
ingpection higory while in the fidd.

Automated input devices are not utilized.
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An Engineering Technician responds to | Engineering  Technicians  respond  to
inspection requests within one workday of the | ingpection requests within one workday.
receipt of the request.

Pat map plan checking and building permit plan | Plat maps that involve multiple departments
checking is accomplished concurrently by dl of | are plan checked concurrently. Building
the departments involved in the process. permits are checked concurrently.

Turnaround times for first plan check of plat | The Planning Commission has established a

maps are responsive. twenty-eight-calendar day turnaround time
for processng prediminay and find plat
maps.

A “one dop’ sysem exigs for submittal of | An Engineer 1 has been physicaly based a | Other Engineering Divison development
development service applications. Applicants | the Code Enforcement Department to | services staff are based at their offices at
do not have to wak o drive ther submittal | provide engineering review for building | 720 S. Fifth Street, and not at the offices

from department-to- department. permits. of the Panning Organization. This
includes both traffic engineering saff and
development services saff.

An automated case management system has | The Land Information System is utilized to | It is difficult to obtain reports from the
been developed and ingaled in al departments | track the issuance of development-related | mainframe-based system.

in Metro Nashville to manage the length of time | permits.
required for development services..
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The costs of plan checking plat maps are fully
recovered though development fees.

Fees to recover the costs of the
development services provided by the
Enginering Divison have not been
adopted.

Ingpection of public improvements (i.e., Sireets,
sdewalks, curb and gutters, etc.) resulting from
the deveopment of subdivisons or from
commercid or indudrid building permits for
conformance with dandard detalls  or
specifications has been centrdized.

Inspection of public improvements (i.e,
sreets, sdewalks, curb and gutters, etc.)
devdopment  of
subdivisons for conformance with standard

resulting from  the

details or specifications has been centraized.

Inspection of public improvements (i.e,
sreets, sidewalks, curb and gutters, etc.)
resulting from the devdopment of
commercid or indudtrid building permits
for conformance with standard details or
specifications are assigned to the Street
Closure, Excavation, and Encroachment
Permits ingpection saff.

Engineering Technicians each conduct thirteen
to fifteen ingpections per day.

Data regarding the number of ingpections
is not routinely collected. The Technical
Specidig 2 is collecting a “ snapshot” for
MAXIMUS.

A palicies and procedures manua has been
developed  describing the  functions,
procedures, and tasks associated with plat map
review.

A policies and procedures manua has is
being developed.
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ENGINEERING
Best M anagement Practice Strengths Opportunitiesfor |mprovement
Automated input devices are not utilized.

Engineering Technicians utilize automated input
devices to record ingpection results or display
ingpection higory whilein thefield.

Responsbility for the assgnment of dreet | Respongbility for the assgnment of dreet | This function is assgned to the Capitd
names and addresses for new development | names and addresses for new development | project Management Section, and not the

have been centralized. have been centralized. Development Services Section.
Find pla maps ae digitdly scanned and Find plat maps are microfilmed rather
indexed within GIS. then digitized.
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PARKING OPERATIONS

Best M anagement Practice

Strengths

Potential | mprovements

PARKING GARAGE

Garage operations are privatized.

Current operations are partidly privatized.

Potentid for determining whether the
Division should could continue to provide
maintenance and supplies for garage
operations.

Garage operations are treated as an enterprise
fund.

Garage operations have been trested as a
generd fund service snce the mid

1980’'s. The fund statements do not
reflect full cogts, including outstanding
debt service, 0 it isnot possibleto
determine actud profitability of the garage
operations.

Construction costs for garages should be
conddered arevenue bond item.

Remaining debt service appears to be
genera obligation debt.

For contracts operated on aformulausing
revenue as abass, there should be an on-going
audit of revenue activity.

The Parking Divison performsregular, very
detailed audits of garage transactions.

METER OPERATIONS—INSTALLATION AND MAINTENANCE

Meter repair should occur within one working
day of notification of a defect.

Repair or replacement occurs within one
working day.
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PARKING OPERATIONS
Best M anagement Practice Strengths Potential |mprovements
Maintenance of ameter inventory The Divison maintains abasic computerized | The inventory system should be updated
inventory and an inventory log book. and incorporated within the City’s GIS
operations.
Meter revenues should be collected on a The Divison has a gtanding schedule for
regular schedule. collections based on location and transaction
volume.

Meter collections should be processed through | The City contracts with Brinksfor counting | Thereis presently no procedure for spot
acounting house, with direct deposit. and depogiting services. checking the accuracy of the counting
sarvices.

PARKING METER ENFORCEMENT

Meter enforcement is commonly the Meter enforcement is shared by the Parking
responsbility of alaw enforcement agency. Divison and the Metropolitan Police
Department. Divison enforcement
personnd are actudly newly hired Sheriff’s
Deputies, performing entry service until
assigned to Detention duties.

Ticket issuance is automated. Development of an automated system is
being delayed while the Divison and
Metro PD make ajoint decison on
appropriate systems and technology.
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PARKING OPERATIONS
Best M anagement Practice Strengths Potential | mprovements
Dally activity of enforcement officersis The Dividon maintainsadaily log of activity | The activity log is currently prepared
monitored. and the field supervisor and Parking manualy by saff in ancther divison of the
Supervisor review the information regularly. | Department based on amanua count of
tickets.
Enforcement officers are frequently rotatedto | Officers are rotated on aregular basis
different zones. among zones, additiondly, the gaffing
system has the effect of rotating personndl
goproximatdy every sx months.
Assgnment of specia zonesis commonly a Assgnment of specid zonesisthe
function of Traffic Enginesring. respongbility of the Parking Supervisor,
with gpprova from the Traffic and
Parking Commission.
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STAFF SERVICES. FINANCIAL MANAGEMENT
Best Management Practice Strengths Potential |mprovements
FINANCE AND ACCOUNTING

Thereisacdear delineation of duties and Interviews indicate sgnificant overlgp in
responghilities among finance S&ff. duties, with five employees having four
job titles performing Smilar work.
Adequate controls are in place to assure Review of financia procedures do not The Department has alarge number of
proper management of revenues. indicate any deficiency in forma procedures | gpprova sgn-offsfor routine
for financid controls. procurements.

For some contracts, the project staff
respongible for reviewing the vendor
invoice and the finance saff responsible
for processing the payment transaction
are married.

There are some operational procedures
thet result in the possibility of checks
being lost or misplaced; those have
aready been discussed with the

Department.

Accounts payable transactions are processed in | The Department appears to be processing
atimdy fashion. al accounts payable in atimely fashion.
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STAFF SERVICES: FINANCIAL MANAGEMENT

Best Management Practice

Strengths

Potential |mprovements

Fees are based on an analysis of cost of service

and are based on a clearly defined standard of
cogt digtribution.

Fees for parking services are calculated
regularly on the basis of potentid lost
revenue,

Other fees of the Department are not
based on actua costs of service.

Budget planning includes devel opment of
spending plans based on analysis of historic

The Department tracks its budget
performance on a quarterly basisfor the

Interviews indicate that the Department
does not use its expenditure eval uation

patterns. purposes of budget management. for purposes of work planning.

Project costs are tracked to project status to The Department does not track project

assure that payments are proper. cods and project statusin ameaningful
fashion.

Financid datais provided on aregular basisto | Finance staff attempt to respond to Project saff have the impression that the

managers, in formats that provide managers management requests for budgetary Department does not maximize the

with detailed performance information. performance information. reporting capacity of FastNet.

INFORMATION TECHNOLOGY

Standard of one information technology staff
person per 125 work stations

The Department has two persons to support
140 personal computers, 9 network servers,
20 printers, and agpproximately 10
specidized units.

Access to network servers and
telecommunications links is tightly controlled.

There are no controlsto physica access.
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STAFF SERVICES: FINANCIAL MANAGEMENT
Best Management Practice Strengths Potential | mprovements
Informéation systems are inventoried The Department has just completed a
preiminary inventory of applications.
Information systems are well documented, with | Mainframe gpplications are maintained by Individua gpplications are not
source codes stored in a secured place. the Metro I.S. Department documented or backed up.
Users have the opportunity to participate in Metro requires certain training for accessto | Only training opportunities provided by
periodic application training. the FastNet financid management system. Metro |.S. are available. It does not
appear that managers receive traning in
FastNet that enable them to develop
customized financid reporting.
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HUMAN RESOURCE MANAGEMENT

Best Management Practice

Strengths

Potential |mprovements

RISK MANAGEMENT-SAFETY/LOSS CONTROL

Exigence of a Departmentd safety plan. The Safety division has developed adetailed | Work with supervisors and managers to
departmenta plan. keep line Saff informed of the safety plan
and procedura changes.
Existence of a safety committee. The Safety divison of Public Works Currently, the Public Works Department

Coordinated with Metro Human Resources?

participates in the Metro safety committee,
attending regular trainings and informationd
seminars.

does not have acommittee relating to
safety in which line gaff can participate.

Are required programsin place (e.g., OSHA,
Drug Free Workplace)?

Y es, the Department provides trainings to
meet TOSHA and OSHA requirements. It
participates in the volunteer ingpection
program.

Utilize the information sysemsto
determine need and schedules to state
and federd requirements. Maintain
accurate and current records of staff
training completions and needs.

RISK MANAGEMENT-LIABILITY PROTECTIO

N

Isthere aliability prevention program in place?

Public Works has an informd plan. Safety
divison educates staff to prevent situations
that would caseinternd claims, such asjob
Site setup programs and inspects job sitesto
ensure understanding of requirements

Egablish formd liability prevention
program. Work with Metro to develop
the program. Ensure consstency of
program through Department.
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HUMAN RESOURCE MANAGEMENT

Best Management Practice

Strengths

Potential |mprovements

Statistics available to assess losses by type.

Maintains data for employee related loss by
type. Metro maintains Setigtics relating to
lossfrom dams ditizensdams

Review dl satistics and datareating to
loss periodicaly.

Litigation reviewed and evauated for
legitimecy.

Public Works captures and provides data
on the “who, what, when and why” of
Stuaionsleading to litigetion. Metro Legd
Department is responsible for reviewing and
evduating the legitimecy

Work with Metro to implement standard
approach for evauation of legitimacy

PERSO

NNEL-RECRUITMENT AND SELECTION

Average recruitment turnaround times within:
- 45-60daysfor clerica
- 45 -60 daysfor operationa

- 60 90 days for pargprofessona and

technica
- 60—-90 daysfor professonal
- 120 — 150 days for management

No records available at DPW to confirm
these turnaround times.

Metro HR maintains alist, accepting
continuous applications for the Maintenance
and Repair Worker | positions, which
reduces the length of the recruitment.
However, for dl other positions, Metro HR
must re-initiate the advertisng and
recruitment process as each opening occurs.

Establish target recruitment turnaround
times. Review targetswith Metro HR
and develop recruitment efforts to meet
targets.

Proactive advertisng and recruiting techniques
used for dl postions.

Position openings are promoted internaly,
aswdl| as externaly. HR works with Metro
HR to advertise. promotions and job

openings.

Proactive advertising and recruiting
techniques used for al pogtions.
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HUMAN RESOURCE MANAGEMENT
Best Management Practice Strengths Potential |mprovements
Searches for management personnel are Thisis conducted by Metro HR. Searches for management personne are

national in scope. national in scope.
PERSONNEL-PAY AND CLASSIFICATION

Classfications are comprehengvely reviewed | Thisis conducted by Metro HR.
every 5 years? Reclassfications evaluated on

an ongoing basis?

Turnover istargeted to be less than 10% Setidics are maintained to determine annual

annudly. turnover rate. Rate for past two yearsis
11.2%. Over onethird of turnover
attributable to retirements,

Performance ratings linked directly to Y es, supervisors and managers perform

compenstion. periodic performance evauations of staff.

Evauaions and subsequent merit raises are
tracked by Public Works HR.

PERSONNEL-LABOR RELATIONS
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HUMAN RESOURCE MANAGEMENT

Best Management Practice

Strengths

Potential |mprovements

Does the HR Department handle grievances
and/or complaints from employees?

Y es, Public Works HR handles grievances
and complaints from employees. If the
employee is not satisfied with the resolution,
he/she mugt then take the issue to Metro
HR.

Grievance guiddines clearly defined in the
personnd regulations.

Guidelines are set by Metro.

Initid drafts of new department handbook
have been completed and will include
section on grievance proceduresin smplified
language.

Continue to work with Metro HR to
inform gaff of guideines.

Is there an employee handbook and/or
employee procedures manud which clearly
outlines policies and procedures?

The Training divison publishesa
supplementd policy and procedures booklet
of recent memas issued by management.

Review and update employee handbook
periodicaly. Inform staff of policy
changes.

Are periodic surveys conducted to address
employee issues and concerns?

Informa meetings are conducted with
managers and supervisors to determine the
needs of line staff with regard to training.

Develop aformd mechanism, through
which line staff, as well as supervisors,
can provide input regarding issues.
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HUMAN RESOURCE MANAGEMENT
Best Management Practice Strengths Potential |mprovements

Do training courses exis? Do they concentrate | Training Section has developed, and

on professiona aswell as persond currently delivers, GED and CDL Driver
development? Training programs, has worked with

management and gaff to identify training
needs, and is currently working on a
comprehensve annud training program for
department to include supervisory,
professonal, customer service, technical,
basic literacy and persond devel opment

The Training divison collects and distributes
information relating to available courses
provided in community and Metro.
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ATTACHMENT C:
COMPARATIVE SURVEY

As part of the operations review of the Department of Public Works, MAXIMUS
conducted a comparative survey focusing on services, workload and methodology utilized in
comparable communities. The survey focused on severa divisions within Public Works,
including Streets and Roads Maintenance, Engineering, and Administration. The sections, which
follow, provide an analysis of the survey results.

1 INFORMATION WASCOLLECTED FROM SIX COMMUNITIES.

The project team, in consultation with Metro officials, developed a list of peer
communities, which provided services similar to Nashville, which were also comparable in size
and growth rate using data from the 2000 Census. The table below shows the participating
communities, metropolitan population and growth rates, land area of the incorporated area, the
number of satellite stations used by the respective public works departments, and the use of

information systems

MSA
City 2000 M$A Growth Land Area Satgllite Information
Population Ratefrom (Sg. Miles) | Stations System
1990-2000
Nashville 1.2 million 25.0% 533 2 Limited, locally
developed
Indianapolis, IN 1.6 million 16.4% 396 3 Hansen IMS
Jacksonville, FL 1.1 million 21.4% 820 6 Limited, locally
developed
Louisville, KY 1.0 million 8.1% 66.2 7 Various packages
Raleigh, NC 1.2 million 38.9% 181.4 3 None reported
San Antonio, TX Extended locally
1.6 million 20.2% 430 7 developed mainframe
system
Norfolk, VA 1.6 million 8.8% 65.98 7 Hansen IMS

While the population of severa of the metropolitan areas was higher than Nashville, the

median size of the communities was 1.2 million. Additionaly, the growth rate for Nashville is
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dightly higher than the median, which is 20.2%. The table, which follows, highlights some

genera information of the survey Departments of Public Works, including the size of the

jurisdiction, automated information system, as well as satellite locations.

The points below discuss the table:

Jacksonville oversees the largest jurisdiction, providing services from 6 satellite
locations. There are 3 locations for maintenance services, 1 for construction, and 2
support locations from which equipment control and fleet services are provided.

Raleigh services cover 181.4 square miles. Streets and Roads Maintenance operates 1
satellite location, and Engineering maintains 2 for engineering and surveying and
infrastructure inspections.

Nashville provides services from 2 satellite locations, covering approximately 533 square
miles, the second largest of the communities.

While Louisville and Norfolk has the smallest land area, they both use seven satellite
work areas, which is the largest number for three of the cities.

Two cities use specialized commercially acquired public works management systems and
the City of San Antonio has a fully developed mainframe management system that it
developed internally. Nashville, Jacksonville, and Louisville use limited applications that
have been locally developed.

The following sections presents the results of the survey.
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2. COMMUNITIES PROVIDED INFORMATION WITH REGARD TO STREETSAND ROADS MAINTENANCE.

MAXIMUS collected information with regard to Street and Right of Way Maintenance. Data targeted budgets and center line

miles. Additionally, data was provided to analyze the alocation of staff to various functions within Street and Roads Maintenance.

The table below provides the responses from the participating communities.

Question Nashville Indianapolis | Jacksonville Louisville Raleigh San Antonio Norfolk

What is your current

fiscal year operating

budget for streets and $9,332,925 $3,716,799 $21,500,000 $1,339,200 $7,000,000 - -

right of way

mai ntenance?

Number of center line 2,154 6,319 3,300 825 922 3,818 1,760

miles of streets.

Square yards of 32,507,915 - - 15,000,000 - - 13,000,000

pavement:

Number of staff assigned

to:
Street Maintenance 93 121 240 25 107 164 108
Signg/Signals 23 45 - 42 - 43 -
Street Sweeping Contract - - - 20 62 -
Paving 13 - Contract Contract 25 36 Contract
Milling 15 - Contract Contract Contract 28 Contract
Tree Removal 18 - - Contract - 5 -
Sidewalk Repair 6 8 - - - 6 -
Mowing 9 4 9, plus contract - - 46 Seasondl

employees

Note: The“-* indicates that the community did not provide the requested information.
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The following points highlight information from the table on the previous page:

. Several communities outsource paving, as 4 of the responding communities indicated. Additionally, 3 respondents outsource
milling services, leaving San Antonio and Nashville as the only communities with employees assigned to milling and paving
functions. Although Nashville oversees fewer center line miles, San Antonio maintains a lower staff to centerline miles ratio.

. Jacksonville employs 240 people to provide Streets and Roads Maintenance, assigning work to crews based on location and
work orders. Each satellite maintenance location has 1 crew of 3 people assigned to mowing in addition to contracting.

. The graph below illustrates the number of center line miles per Streets and Roads Maintenance employee. Although thisis an
aggregate ratio, which is not indicative of staffing deficits or surpluses in itself, it is stated here smply as a summary measure
for comparative purposes only.

Center Line Miles per Street Maintenance Employee

60.0
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40.0

/
300 ]
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Nashville Indianapolis Jacksonville Louisville Raleigh San Antonio
Davidson
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. As the graph above shows, Indianapolis has 52.2 center line miles per Street and Roads Maintenance personnel, while
Raleigh has 8.6 center line miles per employee. In Jacksonville, the average is 13.8 center line miles per Streets and
Road employee. Nashville and San Antonio are average 23.2 and 23.3 center line miles per Streets and Roads

employee, respectively.

. Norfolk and Louisville reassign Street Maintenance crews as needed to repair sidewalks.
. Nashville has 53 additional staff assigned to various crews, including low boy, carpentry, materials management,

masonry, vacant lots, and night crews. Indianapolis has an additional 47 people assigned to other crews, aswell. Asthe
intent of the graph above is to show ratios of center line miles to personnel directly involved in their maintenance, these
positions are not included in the calculations. An attempt was aso made to exclude similar employees from the

calculations reflected in the graph for the comparative cities as well.
The following subsections highlights information with regard to street sweeping and mowing functions of the Streets and

Roads Maintenance divisions.

(@) Nashville Provides Right of Way Mowing Comparable to Louisville, But Provides Less Street Sweeping Than
Most of the Surveyed Communities,

Communities were asked to provide information indicating the frequency of street sweeping and right of way maintenance. As

shown in the previous table, services are provided in various ways, resulting in diverse workloads. In thetable on the following page,

asummary of street sweeping and right of way maintenance is provided.
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Question Nashville Indianapolis | Jacksonville Louisville Raleigh San Antonio Norfolk
The street sweeping
frequency for:
Between nine . :
Residential Once per year Once per year and eleven Three times per Four times per Twice per year -
: year year
timers per year
Four times per . Arterials &
. year; CBD Between nine Three times per Four times per collectorsfour
Commercial Once per year and eleven L -
targeted for once i year year times; CBD once
imers per year
per day per day
How often are rights of B
way mowed? 3.3cycles 7 cycles 8 cycles 3.5 cycles 3cycles 8cycles
The points below provide a summary of the table.
. Nashville maintains a frequency target of 4 times per year for commercial properties and once per year for residential

neighborhoods.

Both Nashville and Indianapolis sweep residential neighborhoods once per year. All other surveyed
communities sweep more frequently than do these two cities. Nashville pays a private contractor $26.92 per curb mile for
sweeping non-CBD areas. This compares favorably to other jurisdictions with which the project team has recent experience.

. Street sweeping in Jacksonville occurs between nine and eleven times per year, as there are minimal streets which have curb

and gutter requiring such services.

. The graph, which follows, illustrates the number of mowing cycles completed by the participating communities.

. It should be noted that cycle frequencies for the surveyed communities represent targeted service levels as reported by
respondents. The 3.3 cycles shown for Nashville represent a calculated figure for the actual work accomplished in 2001.
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. While Nashville has 9 employees assigned to mowing, Indianapolis has amost 4 times the staff and only twice the number of
cycles.
. Jacksonville contracts for services as well as operates 3 crews for right of way mowing. Contractors complete 8 cycles per
year, while Jacksonville crews have a 45 day cycle during the mowing season.
. Norfolk uses seasonal/temporary workers for right of way mowing, reportedly to keep salary and benefit expenses at a

minimum.

The subsection, which follows, highlights the survey results of the sidewalk repair section.
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2 Communities Varied With Regard to Their Sidewalk I nspection Programs.

MAXIMUS collected information from the participating communities regarding sidewalk inspection programs.
Approximately half of the communities, including Nashville, utilize a program that proactively inspects sidewalks for potential

tripping hazards. The following table highlights the responses.

Question Nashville Indianapolis | Jacksonville Louisville Raleigh San Antonio Norfolk

Isthe Department utilizing a
program that proactively
inspects sidewalks to identify
potential tripping hazards?

Yes - Yes No No Yes No

Currently, under

Sidewalks are inspected once fgg;g?a:? By complaint or | By complaint or 3years
: - - | t onl -
per sidewalks this request only request only
year
The backlog of sidewalk Not known 2years - 6 months 4 months - -

repair is.

As shown in the table, Nashville, Jacksonville, and San Antonio proactively inspect sidewalks for repair. Jacksonville has
designated specific areas within the urban core as intensive care neighborhoods, which are inspected weekly. Because Louisville and
Raleigh only inspect sidewalks as a result of a citizen complaint, their backlog of sidewalk repair indicates backlog in work generated
by citizen complaints. Additionally, Indianapolis has 8 employees assigned to sidewalk repair with a backlog of 2 years. It should be

noted that Metro is currently accomplishing a thorough inspection of all sidewalks through a private contract.
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3 Most of the Communities Are Targeting a L evel of Service Smilar to Nashville With Regard to Patching and

Paving.

The participating communities provided data relating to the patching and paving services. While there was variance in

responses to some questions, the communities maintained similar goals with respect to pothole patching, annual pavement condition

assessments and annual resurfacing of streets. The table below shows the results.

Question Nashville Indianapolis | Jacksonville Louisville Raleigh San Antonio Norfolk
Attempt to
How long before potholesare | complete within
patched after acomplaint is lday. All are 5 days 1day 1day 1day 2 days 5 days
received? completed
within 30 days.
Do you have acrack filling or
sealing program for your Yes Yes Yes Yes No Yes No
Streets?
patching (1.86 tons p (0.78/C.L mile) | (2.1V/C.L. mile) | (1.43/C.L. mile) - (1.89/C.L. mile) | (0.09/C.L. mile)
applied in the past year? center line mile)
How often are streets o
msr?eﬁied tnod't' n tzeir 20% per 1(36/; et No, complaint | ) 50, e 100% 20% 20% per
current condition an b per year 30% per year for | driven process o per year o per year b per year b per year
establish apavement
L thoroughfares
condition index?
maegement oftware s Oraede, based on
utilized for the pavement IMS Arény .Corp of Cartegraph Custom program - GoodPointe PMI
ngineers
management system?
What percentage of paved
streets are resurfaced on an 3% 10% 25% 5% 13% 5.5% 5%

annual basis?
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The following points summarize the responses.

. The majority of communities meet their target of 1 day to complete pothole patching work orders resulting from citizen
complaints. Norfolk and Indianapolis respond within 5 days. Nashville completes all citizen generate work orders within 30
days. Data are unavailable to determine the degree to which Nashville is successful in meeting the targeted 1-day turnaround
time for pothole work orders.

. With the exception of Louisville and Norfolk, all communities have a crack filling or sealer program for their streets. Norfolk
isin the process of developing a program, as well as purchasing equipment.

. Jacksonville is the only community that does not rely on a program to assess its roads and establish a pavement condition
index. However, the Department has established a new program that will resurface al roads within the next 3 years,
completing 750 center line miles per year. Nashville, San Antonio, and Norfolk target 20% of streets annually. Norfolk
inspects al roads annually, but conducts major pavement condition index updates in 5 year intervals.

. For the most part, the communities resurfaced between 5% and 13% of paved streets annually. Nashville resurfaces
approximately 8.3% annually. Thiswill change significantly as aresult of the new capital budget.

The following subsection provides areview of signs and signals.

4 Approachesto Signs and Signals Maintenance Varied.

Communities were asked to provide information with regard to signs and signals, particularly as it related to repair and
maintenance. With the exception of Indianapolis and San Antonio, Nashville maintains the greatest number of signalized

intersections. The table, which follows, compares the approaches of the various communities.
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Question Nashville Indianapolis | Jacksonville | Louisville | Raleigh San Antonio | Norfolk
How many signalized 800 1,050 - 638 472 1,076 281
i ntersections are maintained?
How often do you relamp traffic
signalsindicators, check the . Overhead PM all
hegad alignment, paint, and Target gce Per As needed - 15years on S a(;aél n intersections 2years
services the poles, mast arms, year. annually
and control cabinets?
Once per year
How of;en do you perform 3.3years; godl is for outside _Ground _PM
preventive maintenance of the ' 2y ear S Once per year - CBD 3years intersections Once per year
control cabinets? 4 months for annually
in CBD

Targetisonce Thoroughfares
How often do you inspect your per year. There Once per year, are monthly Annual
entire street light system for Were no - - decorative Residential replacement -
“burnouts”? . proa<.:t|ve. only areasareon a program

S call in basis

As the table above illustrates, Indianapolis, Louisville, and Norfolk provide preventive maintenance services on control

cabinets annually, compared to Nashville' s average of once per 3.3 years. On the other hand, work including relamping, painting, and

servicing is targeted to occur annually in Nashville, but on an as needed basis in Indianapolis and Raleigh, and as long as once per 2

years in Norfolk. Further, recent experience by the project team indicates that although San Antonio has an annual target for

relamping traffic signals, thistarget is not currently being met due to staffing shortages.

The graph, which follows, highlights the number of signalized intersections maintained by the Public Works Department per

employee assigned to Signs and Signals.
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Signalized Intersections Maintained per Signs and Signal Employee
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As the graph illustrates, Nashville personnel are responsible for maintaining a greater number of signalized intersections per
person than any of the other communities with available data. Nashville has 34.8 intersections assigned per person; San Antonio has
25.0; Indianapolis has 23.3; Louisville has 15.2 signalized intersections per signs and signal staff person. While the graph above
provides interesting data, it is important to note that the information does not reflect staffing deficits or surpluses, rather, it presents an
aggregate ratio for comparative purposes.

The subsection, which follows, highlights communities’ approaches to street painting.
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(5) While Nashville Targets Annually Painting Centerlines, Sidewalks, and Pavement L egends, Most Communities

Paint On an As Needed Basis.

The participating communities were asked to provide information relating to the painting of centerlines, street crosswalks, and

pavement legends. While Nashville completes painting annually, the majority of respondents complete paint tasks on an as needed

basis. Norfolk, asthe table below shows, paints center lines every 5 to 6 years, and pavement legends 4 to 5 years. Additionally, the

participating communities do not have a proactive program to inspect the reflectivity of signs. The table below shows results specific

to the communities.

Question Nashville Indianapolis | Jacksonville | Louisville Raleigh San Antonio | Norfolk

How of_ten do you paint your Contract: 12 12 months - 12 months As needed 6 months 5-6 years
center lines? months

How often do you paint your Contract: 12 As needed _ Annually on As needed 12 months Varies
street crosswalks? months new pavement

How often do you paint your Contract: 12 As needed _ Annually on As needed As needed A-5years
pavement |legends? months new pavement

How often do you check the . . .

L No proactive . . No proactive No proactive

;(iaggtszgwty of your regulatory program - - - Oncadl inbasis program program

While Nashville repaints crosswalks and centerlines annually through private contract, Louisville only paints annualy on new

pavemert. San Antonio’s goa is to paint center lines every six months, and crosswalks, particularly at schools, every 12 months. Most

communities have not implemented a plan to formally assess their painting requirements.
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3. INFORMATION WAS COLLECTED FROM ENGINEERING DIVISIONS WITH REGARD TO BUDGETS,

STAFFING, AND SERVICES.

In addition to Streets and Roads Maintenance, MAXIMUS collected information from Engineering Divisions to which

Nashville could be compared. Data focused on operating and capital budgets, as well as allocation of staff to specific functions. The

subsections, which follow, provide an overview of the survey results.

@ While Budgets and Staffing Varied Among the Communities, the Engineering Divisions, Unlike Nashville's, Contract

the Design of Capital | mprovement Proj ects.

The Engineering Divisions provided information with regard to their operating budget, capital improvement plan, staff, and

services. Operating budgets ranged from $1.5 million to $65.6 million, while the capital improvement budgets ranged from $71.0

million to $1.1 billion. The genera data collected from Engineering Divisions is provided in the table below.

Question

Nashville

Indianapolis

Jacksonville

Louisville

Raleigh

San Antonio

Norfolk

Current year total operating
budget for public works
engineering.

$3,146,244

$65,691,968

$5,996,001

$1,657,400

$5,006,012

$1,581,244

Total Number of FTE staff in
public works engineering
functions:

66

40

116

26

77

23

29

Number of FTE engineering staff
assigned to design.

33

10

Number of FTE engineering staff
assigned to construction
inspection.

45

19

38

10

Total five year Capital
Improvement Plan budget
amount?

$936,492,000

$1,100,000,000

$71,029,000

$713,900,000

$156,233,440

Capital Improvement Plan budget
for current fiscal year?

$350,505,000

$11,000,000

$220,000,000

$11,710,500

$6,806,000

$319,800,000

$39,232,091
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Question Nashville Indianapolis | Jacksonville | Louisville Raleigh San Antonio Norfolk
Estimated % of the design of
capital projects performed by 95% 100% 9% - 9% 9% 95%
consulting (contract) engineers?
Petitioned
A workload projects are . .
Describe the standard used for assessment of the designed Complexity of | Complexity of
determining to contract for design capacity to None, most internally and design and design and
work on ajob or to perform the perform the work All contracted work contracted B CIP funded. All am? c:J ztegf tllqme am? (;J ggif trl]me
work internally: with in-house other projects are proj ec% proj ec?
staff. designed by ' '
contract.
The following points highlight information summarized in the table.
. Engineering in Raleigh is a Department independent from Public Works with a total of 77 full time equivaent positions.
Additionally, Raleigh provides engineering, surveying and infrastructure inspections from 2 satellite locations.
. Indianapolis and Norfolk assign the same number of staff to design and construction inspections, while Raleigh assigns 14
more employees to design than construction inspection.
. Nashville has 66 employees of which 5 are assigned to design and 5 to construction inspection.
. While Nashville contracts approximately 95% of the design of capital improvement projects depending on the workload of

Metro staff, most communities outsource between 95% and 100% of the design of capital improvement projects. Norfolk,
which handles the largest percentage of its capital improvement projects, contracts projects based on the complexity of design.

. The graph on the following page presents information for simple comparison of the responding communities approach to
general engineer staffing.
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As the table above shows, Nashville and Norfolk assign an equal number of staff to design and construction inspection.
Raleigh, on the other hand, has more employees assigned to design, which is almost half of all full time equivalent positions for the
Department. Additionally, Nashville assigns 8% of its Engineering staff to design and an additional 8% is assigned to construction
inspection; Norfolk assigns approximately 34% of its Engineering staff to design and construction inspection each.

The subsection, which follows, provides a summary of the genera services provide with the Engineering Division.
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2 Most Engineering Divisions | ssue Street Closure Permits, But Do Not Dedicate Staff to | nspect Sites.

Communities were asked to provide information relating to street closure permits. With the exception of Raleigh, al

Engineering Divisions issue street closure permits. Additionally, most Divisions do not dedicate staff to inspect street closure sites to

ensure adherence to safety requirements. The table below shows the responses of the various communities.

Question Nashville Indianapolis | Jacksonville | Louisville | Raleigh | San Antonio Norfolk
Does your agency issue street closure
permits for construction work
performed in public streets (i €. water Yes Yes Yes Yes No Yes Yes
taps, sewer taps, ect.) to permit the
closure of one or more lane during the
performance of this construction?
If so, does the Engineering Division Construction
dedicate construction inspectors who inspectors
perform no other work than the complete
inspection of placement of barricades Yes - No No No No street closure
and warning signs for these street inspections as
closure permits and the associated part of their
utility cuts? daily routine

6,561
Permits on major
If you issue street closure permits, streetsare 50 5147 831
how many did you issue in the past inspected 2-3 _ Once per Ran’ Joml _ _ Depends on
year? How often are the streets times; permits on o osu?e i nspect egl location of
closures inspected? minor streets are s projects.
generally not
inspected

As previously mentioned, most communities do not have dedicated staff to inspect street closures, however, in Norfolk,

construction inspectors are required to inspect street closures as prt of their daily routine. Jacksonville sets a standard of one
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inspection per street closure permit issued. Louisville randomly inspects sites. Nashville has 11 full time equivalent staff assigned to
street closure ingpections, requiring permits issued on major road to be inspected 2 to 3 times.

3 Most Engineering Divisions Do Not Use a Cost Accounting System, Project Management Software, or Computerized
Traffic Model.

Communities were asked to provide information relating to the use of technology to manage projects and services.
Jacksonville is the only community, which uses a cost accounting system to charge time against capital projects for design and
inspections. Louisville occasionally uses a cost accounting system, depending on the particular project. Louisville and Norfolk use
software to manage the scheduling of capital projects. Norfolk uses MS Access with internally developed modules. While Louisville
has the only Engineering Division utilizing a computerized traffic model, all responding communities indicated that that they have
identified high congestion and crash areas, as well as developed mitigation plans. The table below shows the survey results of the

responding communities.

Question Nashville Indianapolis | Jacksonville | Louisville | Raleigh San Antonio | Norfolk

e et e e Sortires
against capital projects for design and No - Yes dfﬁe”d' ng on No No No
) . e project
inspection?
Does the Engineering Division utilize v v
project management software such as Mi s, ft T 52 0 Yes
Microsoft Project to manage the ICroso a No arget 2.0, No No MS Access

. . . Project Windows
scheduling of capital projects?
Does your agency utilize a computerized
traffic model and in-house staff to
forecast the impact of development and No No No Yes - Yes No
devel op/test mitigating measures?
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Question Nashville Indianapolis | Jacksonville | Louisville | Raleigh San Antonio | Norfolk

Has your agency identified high
congestion intersections and devel oped

traffic mitigation plans for those ves ves ves ves - ves -
intersections?

Has your agency identified the highest

crash intersections/locations and Yes Yes Yes Yes _ Yes _

developed a mitigation plan for those
intersections/locations?

As the table above shows, Nashville does not utilize cost accounting system, computerized traffic model to assist n the
management of the Division, however, Microsoft Project is used to manage the scheduling of capital projects. While 2 of the
participating of the peer communities did use technology to manage projects, 1 community uses Target 2.0 for Windows, and another
uses MS Access.

The section, which follows, discusses the survey results residential brush programs.

4. COMMUNITIES PROVIDED RESIDENTIAL BRUSH PROGRAMSDIFFERENTLY.

Although responses were low with regard to residential brush programs, the table below provides the available results. Norfolk
provides residential brush collection weekly, with 2 collectors, using semi-automated loaders. This service is provided along with
regular refuse collection. On the other hand, Louisville targets a minimum of 2 times per year, with 4 crews of 9 employees,
maintaining both routine route, as well as on demand. Louisville also uses variety of methods, including available equipment, as well
as manual labor. Equipment includes bulldozers, knuckle booms, payloader, dump trucks, trailers, tractors, and mowers. Norfolk, in

addition to the semi-automated loader, will use a boom truck. In the table below are the responses from participating communities.
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Question Nashville | Indianapolis | Jacksonville | Louisville Raleigh San Antonio Norfolk
How often do you collect Target 5 times 3 B Minimum of 2 3 B Weelkly \;Vf'th
residential brush? annually times per year reguiar retuse
collection
Currently, grr;en%areee;)’G 2 collectors.
How residential brush is chipper in _ B P )e/d _ B Use asemi-
collected? tandem with <a/s§|r ?ert] 6f automated
box truck. ety |oader
equipment used.
Isresidential brush collected on
demand, on aroutine route, or Combination - - Combination - - -
combination of both?

The following section compares the parking operations of the participating communities.

S. RESPONDENTS PROVIDED INFORMATION REGARDING PARKING OPERATIONS, INCLUDING BUDGET,

METERS, AND STAFFING.

Communities provided information with regard to parking operations, specifically budget, revenue, staffing, as well as number

of meters, installation and repair work. The table, which follows, includes available information provided by participating
communities.

Question Nashville | Indianapolis | Jacksonville | Louisville Raleigh San Antonio Norfolk
How many parking meters does 1,612 4,500 - 4,952 634 2,124 -
your jurisdiction maintain?
How many new parking meters
did your jurisdiction install in the 102 0 - 69 7 - -
past 12 months?
On average, how many meters
and / or meter heads do you repair 263 125 - 527 126 - -
per month?
How many FTE personnel are
assigned to meter installation and 15 5 - 8 2 - -
repair?
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Question Nashville | Indianapolis | Jacksonville | Louisville Raleigh San Antonio Norfolk

What is the total operating budget $621,029 $385,000 B $371.600 $15,000 B B
for parking meter operations?
What is the total annual meter $812,480 $2,200,000 _ $1,751,600 $170.00 _ _
revenue? ($504/meter) ($489/meter) ($354/meter) '
Who i responsible for meter Public Works Contract - Police Contract Public Works -
enforcement? Department

. . Department of Department of
Who 'S respons ble for meter Public Works Public Works- - Public Works- Contract Public Works -
collections? . S

Collections Road Division

The points below compare the survey resuilts.

Parking operations in Indianapolis and Louisville are significantly larger in size than Nashville. Louisville repairs
approximately 4 times the number of meters and / or meter heads per month than Indianapolis and double that of Nashville.
However, Nashville collects somewhat greater revenues per meter than do the other two jurisdictions for which revenue and
meter numbers are available.

Louisville has 8 employees assigned to installation and repair, while Raleigh does not assign staff to installation, and contracts
for meter repair. Nashville has three employees assigned to the meter repair division; approximately half of their duties relate
to meter collections and half relate to repair.

Whereas Raleigh contracts meter enforcement and collections, Indianapolis contracts for only meter enforcement. The
Louisville Police Department is responsible for enforcement and its Department of Public Works, as with Indianapolis, is
responsible for collection. In Nashville, both the Parking Division and Metro Police enforce meters.
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ATTACHMENT D
REVIEW OF PRIOR AUDIT RECOMMENDATIONS

REVIEW OF STATUS OF RECOMMENDATIONS FROM THE 1997
INTERNAL AUDIT REPORT OF THE PUBLIC WORKS DEPARTMENT

No. Internal Audit Recommendation Status

1 The Chipper operation should be made more The Department is working to improve the
efficient or privatized. The Chipper cost chipper operations. This report recommends
analysis should berevised to include all costs | various changes to the Chipper program to
and true productivity measures, then achieve greater performance efficiency.
management should develop aplan for thein-
house chipper service to be cost competitive
with the contracted service. If thisisnot
feasible, management should prepare and
propose a plan to privatize the chipper
operation.

2 Management should enhance productivity of Not included within scope of this study but is
the refuse collection operation. addressed in the recent Waste Management

Study.

3 Management should consider optionsto Not included within scope of this study but is
improve the cost effectiveness of therecycling | addressed in the recent Waste Management
program. Study.

4 Noncompliant waste the ash landfill should be | Not included within scope of this study but is
removed. addressed in the recent Waste Management

Study.

5 Grants that would enable improved services The Department is becoming more aggressive
should be obtained. All available grants that in securing grants under the Intelligent
would enable Public Worksto provide Transportation System project. However, the
increasesin existing services or provide Department does not currently have the
additional servicesin acost effective manner capacity to monitor grant opportunities
should be considered. Researching available routinely. The MAXIMUS recommendations
grantswill help ensure Metro does not missan | relating to policy management would enable
opportunity to get state or federal funding to the Department to be more aggressive.
start new programs that would benefit solid
waste management.

6 Procedures surrounding drop off recycling Not included within scope of this study but is
sites management by civic organizations addressed in the recent Waste Management
should be strengthened. Study.
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REVIEW OF STATUS OF RECOMMENDATIONS FROM THE 1997
INTERNAL AUDIT REPORT OF THE PUBLIC WORKS DEPARTMENT

No. Internal Audit Recommendation Satus

7 The use of outside contracted engineering This practice continues, and the MAXIMUS
should be minimized. The practice of project team repeats this recommendation.
contracting engineering services for projects
that do not have secured funding should be
eliminated, and outside engineering firms
should be used on an exception basis when
Public Works engineers cannot staff all
projects. Additionally, corrections made by
Public Works due to outside engineers' errors
should result in areduction of fees paid, and
adequate support for all charges should be
submitted with invoices and reviewed prior to
payment. Tighter control over the use of
outside engineers will help ensure related fees
are necessary and cost effective.

8 Engineering project tracking systems and The condition continues. The MAXIMUS
overall communications need to be improved. project team provides detailed
The current project tracking system should be | recommendationsin this report to address this
reviewed and improved to correct existing on-going issue.
weaknesses. |n addition to improving
operating efficiency, effective project tracking
will minimize Metro’s exposure to potential
liabilities and lost revenues related to
undocumented or inadequate project
monitoring.

9 Management should consider the feasibility of | Thiswas done during the course of this study.
moving the testing required under the National | An outstanding question, however, isthe
Pollution Discharge Elimination System handling of inspection activity that was not
program to Water Services. related to this function, which this report

makes recommendations to address.

10 I nspection personnel should be more This condition still exists, and this report
effectively utilized. Theinspection operation | providesrecommendations relating to these
should be reorganized to utilize personnel i ssues.
more efficiently. Inspectors should be cross-
trained and assigned to specific projects or
areas to eliminate unnecessary travel time and
seasonal down time.

11 Permit fee charges should be reviewed Part of this has been done, but the results have
periodically. not been brought forward for Council

consideration. The Department is not
collecting all feeswhich it is currently
authorized to collect, and this report provides
recommendations relating to this.
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REVIEW OF STATUS OF RECOMMENDATIONS FROM THE 1997
INTERNAL AUDIT REPORT OF THE PUBLIC WORKS DEPARTMENT

No. Internal Audit Recommendation Satus

12 Annual street paving maintenance should be Thisreport provides detailed review of the
adequately funded. A funding plan to upgrade | current practices and recommends several
and consistently maintain streets should be changes to the Department’ s approach to street
developed and proposed. Adequate funding paving.
will stop the accelerating street deterioration
and growing deferred maintenance cost.

13 Management should consider canceling the The Department is currently providing street
current street sweeping contract. Public Works | sweeping in the Central Business District and
should refine the cost analysis of the street is contracting services for elsewhere.
sweeping contract to include equipment
replacement cost, and if the additional
sweeping responsibilities can be performed at
asubstantially lower cost by Public Works,
consideration should be given to canceling the
contract.

14 Street and road maintenance and repair work The Department needs to continue
priorities should be established and managed improvementsin this area, and this report
based on quantitative analysis. Street and road | provides various recommendations.
maintenance and repair work priorities should
be based on quantitative analysis, and work
orders should be processed based on
established priorities. Priority status should
only be given in emergency situations.

Appropriately prioritizing work orderson a
timely basiswill help ensure that the
infrastructure is properly maintained.

15 The Traffic and Parking Commission should A review of Commission minutes indicate that
rely on information prepared by the traffic the Commission still periodically overrides
engineers. The Traffic and Parking traffic engineering recommendations.
Commission should ensure that any requests MAXIMUS project team observationsindicate
honored in opposition to traffic engineer that the staff should be more specific and firm
recommendations do not negatively impact in providing information and recommendations
traffic in any way. Thisshould help ensure a to the Commission.
safe orderly traffic flow for the entire
community.

16 An effective plan to reduce therisk of abuse of | Thisremains an issue primarily with the
disable parking permits should be devel oped. manner in which State law is written,

interpreted, and managed.

17 Reports for outside requirements and for Reporting is still based largely on personal
management’ s use should be based on databases, and access to the City’ sfinancial
accurate, reliable data. Management should systemislimited. Thisreport recommends
review the reports that are currently generated | broadening access to the financial management
to determineif they arereliable and necessary. | system so that end users can generate their
This should ensure that the reports used for own information and eliminate duplicate
management decisions and for outside systems.
reporting are accurate and effective.
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REVIEW OF STATUS OF RECOMMENDATIONS FROM THE 1997

INTERNAL AUDIT REPORT OF THE PUBLIC WORKS DEPARTMENT

No. Internal Audit Recommendation Satus

18 Job duties should be realigned where similar The problem continues. This reports provides
duties are performed in more than one area. several recommendations regarding the
The department should realign dutieswhere a reassignment of work for job duty consistency
duplication of effort could occur, including and operational efficiency. Recycling
consideration of moving recycling public education is being addressed as part of the
education to the Parks Department. This overall implementation of the Solid Waste
would help ensure maximum operational Plan.
efficiency in those areas.

19 Employees should be cross-trained and a Transition does not appear to be an issue at this
transition plan for retiring employees should time; MAXIMUS provides recommendations
be developed. Thistransition plan should relating to the assignment of administrative
include not replacing certain employeeswhose | duties.
responsibilities have lessened recently. Cross-
training and transition planning should ensure
asmooth transition of the responsibilities
performed by retiring employees and minimal
interruption to daily operations when
employees are temporarily absent.

20 The Parking Division should be accounted for | The Parking Division continues to operate as a
as an enterprise fund and the Equipment general fund unit. Other organizational
Division asan internal service fund. changesin process will resolve thisissue.

The Equipment Division has been transferred
as part of aMetro-wide central fleet operation.

21 All contracts should be monitored. Public Contract management continues to be an issue
Works should obtain copies of all contracts area, and this report provides extensive review
and other related information, and all contracts | of theissue and appropriate recommendations.
should be monitored for compliance. Invoices
should be compared to contract terms prior to
payment. Thorough contract monitoring will
help ensure payments for services are not
excessive and revenues due are col l ected.

22 A collection plan for delinquent accounts Thisreport provides recommendations for
receivable should be developed. The improving accounts receiv able management.
department should develop acollection plan
and actively pursue the collection of past due
accounts. The plan should include a provision
to discontinue service to customers with
delinquent accounts. Developing and
implementing an effective collection plan
would enable Public Works to minimize lost
revenues.
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REVIEW OF STATUS OF RECOMMENDATIONS FROM THE 1997

INTERNAL AUDIT REPORT OF THE PUBLIC WORKS DEPARTMENT

No.

Internal Audit Recommendation

Status

23

Controls over accounts receivable should be
improved, and reconciliations should be
performed on aregular basis. Finding an
alternative to maintaining both a mainframe
accounts receivabl e system and a manual
listing should be prioritized. Addressthe
above findings will reduce the risk of errors or
losses going undetected and will reduce the
cost of maintaining current systems.

Thisreport provides recommendations for
improving accounts receivable management.

24

Cash deposits should be made daily and proper
receivable warrant documentation should be
maintained. Also, all revenue and cash

recei pts should be monitored for compliance
by Public Works administrative staff. This
will reduce the risk of errors or losses.

Thisreport provides recommendations for
improving revenue and cash receipting
processes.

Parts and material s inventory records should
be computerized and properly maintained, and
basis internal accounting controls over
inventory should be implemented. Physical
security should be improved to prevent
entrance by unauthorized individuals.
Enhanced controls over inventory will reduce
the risk of undetected losses and help ensure
inventory levels are appropriate.

The MAXIMUS project team review of the
inventory system identified a continuing need
to improve inventory control, and this report
includes appropriate recommendations.

26

Public Works should request Public Property
to develop aMetro-wide policy addressing
employees leasing Metro property. This policy
should put the responsibility of executing
leases, collecting rent, and obtaining council
approval with Public Property and should
require an analysis of IRS implications for

each lease involving an employee. Such a
policy would reduce the risk of lost revenue
and potential unrecorded taxable income.

The MAXIMUS review did not indicate that
thiswas currently at issue.

27

Public Works should work with the Public
Property Division to update the fixed asset
master list.

The MAXIMUS review did not indicate that
thiswas currently at issue; Metroisin the
process of acitywide GASB 34
implementation project.

28

Standard petty cash procedures should be
followed.

This has been implemented.
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