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HIGHLIGHTS
Highlights of City Auditor Report #0919, a report to
the City Commission and City management

WHY THIS AUDIT WAS CONDUCTED

The City’s water infrastructure is comprised of 27
active production wells; 8 elevated storage tanks;
1,224 miles of water mains; 73,440 water laterals
that connect mains to customer premises; 6,949
fire hydrants; and 24,489 system and control
valves. The City’s water utility was established in
1907. Much of the current infrastructure has been
installed gradually over time as the City grew and
new areas were developed.

This audit was conducted to evaluate the processes,
procedures, and systems used to (1) physically
account for and manage infrastructure components;
(2) maintain the infrastructure; (3) ensure new
infrastructure is properly designed, constructed,
and installed; (4) plan for and replace infrastructure
components at the end of their useful lives; and (5)
plan for and fund infrastructure expansion due to
City growth and increased demand.

WHAT WE RECOMMENDED

We found that several improvements and
enhancements were made in recent years. Our
audit identified areas where further improvements
and enhancements are needed. Accordingly, we
made recommendations to:

e Improve and enhance the tracking and physical
accounting for water infrastructure in the GIS
software application.

e Improve and enhance the use of the Mobile
Work Management System to schedule,
manage, and document maintenance activities.

e Develop a viable plan for replacement of the
City’s aging downtown water infrastructure.

We also made recommendations in several other
areas relating to the City’s water infrastructure.

To view the full report, go to:
http://www.talgov.com/auditing/auditreports.cfm

For more information, contact us by e-mail at
auditors@talgov.com or by telephone at 850/891-8397.

September 30, 2009

AUDIT OF CITY WATER
INFRASTRUCTURE

Overall, Underground Utilities has appropriate
processes, procedures, and systems in place to account
for, manage, and maintain the City’s water
infrastructure and to properly plan for needed
replacements and expansions. Areas were identified
where enhancements are needed.

WHAT WE CONCLUDED

Overall, we found that Underground Utilities adequately accounts
for and maintains the City’s water infrastructure. For the most
part, adequate processes are in place to ensure new infrastructure
is properly designed and installed, and to ensure replacements and
expansions are properly and adequately planned and funded.

We noted that Underground Utilities made several improvements
and enhancements in recent years. As noted below, our audit
identified areas for further improvements and enhancements.

Physically accounting for and tracking infrastructure components.
Processes need to be developed to ensure all new infrastructure is
properly recorded and tracked in the GIS. Also, steps need to be
taken to identify critical and useful component attributes and to
ensure those attributes are recorded in the GIS for subsequent
infrastructure additions.

Maintaining Infrastructure. Enhancements are needed to allow for
the generation of proper, logical, consistent, and informative data
through the Mobile Work Management System. In addition to
revising and enhancing the process for recording maintenance
activities, that system should be used to plan and document
sandblasting of fire hydrants and manual flushes of water mains.
Efforts should be made to ensure isolation valves are exercised at
prescribed frequencies and to timely repair backup equipment at
City water wells in order to ensure an adequate water supply in
the event City power is temporarily unavailable.

Properly  designing, constructing, and installing  new
infrastructure.  Procedures should be developed to ensure
applicable projects for new infrastructure are designed or
reviewed by the Water Resources Engineering staff. Better
records are needed to document inspections of water infrastructure
additions.

Planning infrastructure replacements. A viable plan for replacing
and upgrading the City’s aging downtown water infrastructure
should be developed. Once developed, efforts should be made to
replace that infrastructure in accordance with that plan.

Several additional improvements and enhancements are needed
for water infrastructure and are identified for management’s
consideration and disposition.

We would like to thank the staff of the various Underground
Utilities divisions for their assistance during this audit. We would
also like to express our appreciation to Information System
Services staff for their assistance with applicable software
programs and applications.

Office of the City Auditor



http://www.talgov.com/auditing/auditreports.cfm
mailto:auditors@talgov.com

Water Infrastructure

AUDIT REPORT #0919

September 30, 2009

i~

ALLAHASSEE

— OFFICE OF THE CITY AUDITOR




Copies of this audit report #0919 may be obtained from the City Auditor’s web site
(http://www.talgov.com/auditing/auditreports.cfm), by telephone (850 / 891-8397), by FAX (850 / 891-0912), by
mail or in person (City Auditor, 300 S. Adams Street, Mail Box A-22, Tallahassee, FL 32301-1731), or by e-mail
(auditors@talgov.com).

Audit conducted by:
T. Bert Fletcher, CPA, Senior Audit Manager
Sam M. McCall, Ph.D, CPA, CGFM, CIA, CGAP, City Auditor



http://www.talgov.com/auditing/auditreports.cfm
mailto:auditors@talgov.com

Water Infrastructure Report #0919

Table of Contents

EXECULIVE SUMIMAIY ...oviiiicice ettt ettt st s b e e be et e s be e st e beese e st e s beestesteereenbenreennenee e 1
L@ 01T £ PSS 7
IS Tol0] o= PP TPR PP 7
LT d Lo (] (o]0 RSP SS 8
27 (ot 0| (01U ] o TSP S 10
OVEIAI SUMMAIY ...ttt ettt et e et e s ae e be e st e s beeseesbesaeess e beeseesbestaenbenbeateentesreaneenee e 18
Accounting for the City’s Water Distribution Infrastructure (Objective 1)........cccccevvvviviveiicvccniie e, 18
Infrastructure Maintenance and Repairs — Mains, Laterals, Valves, and Hydrants (Objective 2) ........ 31
Infrastructure Maintenance and Repairs — Wells and Storage Tanks (Objective 2 continued)............ 50
Infrastructure Installation and Materials (ODJECHIVE 3) .....cecveiiiiiiiiiee e 60
Infrastructure Replacement — Mains, Valves, and Laterals (Objective 4)........ccccoveveviveveivice v 70
Infrastructure Replacement — Fire Hydrants (Objective 4 continued) ..........cccccoovveviii i 74
Infrastructure EXpansion (ODBJECLIVE B) ....ocviviiiiii ettt sre s 76
(0] 0104 [0 1S o] o FO PSSP P R RPPRPPO 77
Appointed OFfiCial’s RESPONSE. .......ciuiiieieie et ettt s re e beste e e besneesaenrs 80
APPeNdiX A — 1AeNTIFIEd LEAKS .......oiviiieciece ettt sre et nrenns 81
APPENIX B — ACHION PIAN ...oeiiiii ettt nrs 83
F Y o] o L= 0 [0 DS Ol o To] (SRS 91



Report #0919 Water Infrastructure

This page intentionally left blank.



Water Infrastructure

Sam M. McCall, Ph.D, CPA, CGFM, CIA, CGAP
City Auditor

Report #0919

September 30, 2009

Executive

Summary

This audit focused on
various processes,
procedures, and systems
relating to the City’s
water infrastructure,
including accounting
for, managing,
installing, and
maintaining that
infrastructure.

The City’s water
infrastructure is
comprised of various
components.

Our audit showed, overall, Underground Utilities
adequately accounts for and maintains the City’s water
infrastructure. For the most part, adequate processes
are in place to ensure new infrastructure is properly
designed and installed, and to ensure replacements and
expansions are properly and adequately planned and
funded. Several improvements and enhancements were
made in recent years. Our audit identified areas for
further improvements and enhancements, including (1)
tracking and physically accounting for water
infrastructure in the GIS; (2) using the Mobile Work
Management System to schedule, manage, and
document maintenance activities; and (3) developing a
viable plan for replacement of the City’s aging
downtown water infrastructure. In addition, we made
recommendations for several other areas relating to the
City’s water infrastructure.

This audit addressed the City’s potable water system (water)
infrastructure, including mains, water laterals, valves, hydrants,
wells, and elevated storage tanks. The audit focused on processes,
procedures, and systems used by Underground Utilities to (1)
physically account for and manage infrastructure components; (2)
maintain the infrastructure; (3) ensure new infrastructure is properly
designed, constructed, and installed; (4) plan for and replace
infrastructure components at the end of their useful lives; and (5)
plan for and fund infrastructure expansion due to City growth and
increased demand. The processes, procedures, and systems in
effect during the time of our audit fieldwork in winter and spring
2009 were reviewed. Records of activity in recent years were also

reviewed. Capital projects established for expansion and




Report #0919

Water Infrastructure

The City’s current water
infrastructure was
installed gradually over
time as the City grew.

Capital project
expenditures for water
infrastructure in fiscal
year 2008 totaled $9.1

million.

Overall, processes,
procedures, and systems
are adequate to ensure
the installation and
maintenance of an
appropriate water
infrastructure and to
provide for proper
replacement and
expansion.

replacement of the City’s water infrastructure were also considered
in this audit.

The City’s water infrastructure is comprised of:
e 27 active production wells;
e 8 elevated storage tanks;
e 1,224 miles of water mains;

e 73,440 water laterals (represents pipe sections connecting
mains to customer premises);

e 6,949 fire hydrants;
e 24,489 system and control valves; and

e Other miscellaneous components comprised primarily of
various fittings.

The City’s water utility was established in 1907. Much of the
current infrastructure has been installed gradually over time as the
City grew and new areas were developed. New infrastructure is
added by a combination of City crews, City contractors, and
private developers.  Costs incurred under capital projects
established for the City’s water infrastructure totaled $9.1 million
in fiscal year 2008. The primary external regulating authorities are
the Florida Department of Environmental Protection and
Northwest Florida Water Management District.

Our audit showed, overall, Underground Utilities adequately
accounts for and maintains the City’s water infrastructure. For the
most part, adequate processes are in place to ensure new
infrastructure is properly designed and installed, and to ensure
replacements and expansions are properly and adequately planned
and funded. Several improvements and enhancements were made
in recent years, including:

e Conversion from a “paper map” tracking system to a geographic
information systems (GIS) software application to account for
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and pictorially show the City’s water infrastructure as
components on a map;

Significant e Implementation of the Mobile Work Management System for
improvements and scheduling and managing maintenance and repair work on the

enhar_lcements were City’s water infrastructure; and
made in recent years.

e Replacements of certain aging and deteriorated water mains,
valves, and services.

We identified issues that indicate the need for further improvements
and enhancements in the management of the City’s water
infrastructure. Accordingly, recommendations (classified by audit
objective) were made within this report for:

Physically Accounting for and Tracking Infrastructure
Components:

e Ensure new infrastructure additions are properly recorded and

Various issues were tracked in the GIS.
identified that indicate
t_he need for further e Capture and record critical and useful component attribute data
improvements and .
in the GIS.
enhancements.

e Use the GIS as the primary system for tracking all water
infrastructure components.

e Ensure complete and accurate fire hydrant data is captured and
recorded in the GIS as part of the ongoing “GIS data cleansing”
project.

e Properly reflect all water meters and automatic flush stands in
the GIS.

Maintaining Infrastructure:

e Consistently, logically, and properly collect informative
maintenance data through the Mobile Work Management
System.
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e Provide enhanced and additional reports on maintenance
activities to management for oversight purposes.

e Review and resolve “old” outstanding maintenance work orders.

e Use the Mobile Work Management System to plan and
document sandblasting and painting of fire hydrants.

e Document manual flushes of water mains and the quantities of
water used in those flushes.

e Increase efforts to exercise isolation valves at the frequency
established by City procedures.

e Timely repair backup equipment at City water wells so that an
adequate water supply is available in the event City power is
temporarily unavailable.

e Ensure contracted engineers performing required structural
inspections of elevated storage tanks are currently licensed.

Properly Designing, Constructing, and Installing New
Infrastructure:

e Properly design or review projects involving installation of new
water infrastructure.

e Prepare better records to document inspections of water
infrastructure additions.

e Perform required water quality tests before new infrastructure is
placed into service.

e “Self-permit” water infrastructure additions as required by the
FDEP.

e Refer to complete material specifications when ordering and
purchasing water infrastructure components.
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Planning Infrastructure Replacements:

e Develop a viable plan to replace and upgrade the City’s aging
downtown water infrastructure.

e Resume the City’s fire hydrant replacement program upon
finalization of applicable funding determinations and related
decisions.

Other:

e Establish documented procedures for various processes and
activities.

We would like to thank staff in the various Underground Utilities
divisions for their assistance during this audit. We would also like
to express our appreciation to Information System Services staff for
their assistance with applicable software programs and applications.
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Objectives

The purpose of this audit
was to determine if
Underground Utilities
properly installs, tracks,
maintains, replaces, and
expands the City’s
potable water system
infrastructure.

Scope

This audit focused on the
current water
distribution
infrastructure and
related processes.

The objectives of this audit were to determine (1) whether adequate
and complete records are maintained that enable Underground
Utilities to effectively and efficiently track, monitor, and manage
the City’s potable water system (water) infrastructure; (2) whether
Underground Utilities has a process in place to ensure that the
City’s water infrastructure is appropriately maintained in
accordance with industry standards and state regulations; (3)
whether Underground Utilities has a process in place to ensure that
additions and changes to the City’s water infrastructure
(expansions, relocations, and replacements) are properly designed,
constructed, and installed as prescribed by City specifications and
controlling state regulations; (4) whether Underground Utilities has
an adequate process for planning, funding, and providing for
replacement of certain water infrastructure components at the end
of their useful service lives; and (5) whether Underground Utilities
has an adequate process for planning and funding water
infrastructure expansion due to City growth and increased demand.

Water infrastructure addressed by this audit included mains, service
lines (also known as water laterals), valves, fire hydrants, wells, and
elevated storage tanks. For the most part, water meters were
excluded from the scope of this audit as they are being replaced
under the current Smart Metering Project. Sewer, wastewater, and
stormwater infrastructure, as well as *“reuse distribution”
infrastructure, were also excluded from the scope of this audit.

For the infrastructure included in the scope of this audit, we
reviewed Underground Ultilities” processes established to install
(construct), maintain, and account for the related components.
Processes and programs for planning needed expansion and
replacements were reviewed. The audit focused on the processes
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that were in effect during the time of our audit fieldwork, which
was conducted primarily in winter and spring 2009. Records of
activity in recent years were also reviewed. Capital projects
established for the expansion and replacement of the City’s water
infrastructure were considered in this audit.

(NOTE: Technical areas which audit staff was not qualified to
address were excluded from the scope of this audit. For technical
areas that were addressed in this audit, audit staff relied, at least in
part, on understandings and explanations provided by
knowledgeable individuals, primarily Underground Utilities
engineering, operational, and maintenance staff, in the completion
of audit procedures.)

We conducted various audit procedures to address the stated audit
Methodology objectives. Those procedures included making audit observations,
conducting interviews of knowledgeable personnel, and inspecting
and analyzing applicable records and reports. Specific audit
methodologies and procedures included the following:

We identified and reviewed federal and state regulations that
pertain to and govern the City’s water infrastructure.

We identified and
reviewed processes,

e We reviewed the current Master Water Plan established for the

made observations at City, as well as the ongoing update of that plan.
selected locations,
interviewed e We reviewed the “consumptive use permit” issued by the

knowledgeable staff, and

Northwest Florida Water Management District (NWFWMD),
analyzed recorded ) o . o )
activity. which specifies the quantities of water the City is authorized to
produce.

e We researched various information on the Internet regarding
water infrastructure, including physical characteristics of
different materials used for infrastructure and “main
replacement” programs established by other governments.
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e We made site visits to observe various water infrastructure and
related processes pertaining to maintenance, accountability, and
installation.

e We identified the records and software applications used to
document and account for the various water infrastructure
components. We conducted various tests and analyses of those
records, as well as interviews of applicable staff, to determine
the composition of the City’s water infrastructure, as well as,
the accuracy and completeness of those records.

e We identified and analyzed records and software applications

Numerous processes, . . )
used in the maintenance of water infrastructure components.

items, and records were

reviewed, observed, and ) ) ) ) . .
analyzed. e We determined if applicable maintenance staff were licensed in

accordance with controlling regulations.

e We reviewed records pertaining to recent installations,
relocations, and replacements of water infrastructure to
ascertain if proper inspections and procedures were performed
for the purpose of ensuring installed materials and installation
methods met City specifications and state requirements.

e We reviewed the process for acquiring water infrastructure
materials and components to determine if items purchased for
installation by City crews met City specifications and industry
standards.

e We observed and inspected the inventory of water distribution
infrastructure components (pipe, valves, and hydrants)
maintained at the City’s Municipal Supply Center (MSC) to
determine whether those components met City specifications
and whether the inventory was adequately stored and protected.

e We identified and reviewed capital projects and processes
pertaining to expanding, relocating, and replacing City water
infrastructure.
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e We analyzed leak activity documented in the City’s
maintenance system to identify water infrastructure that may be
in need of replacement.

The auditor performing the described audit procedures was not a
trained or educated engineer. As a result, reliance was placed on
assistance and explanations provided by knowledgeable individuals
(primarily Underground Utilities engineering, operational, and
maintenance staff) in the completion of some of those procedures.

To complete the audit ) ) . . .
Accordingly, the basis for our audit conclusions relating to

procedures, audit staff

relied, in part, on the technical areas included in the scope of this audit is knowledge and
‘?XtF"a”a“O”S_g”gb understandings obtained through interviews and discussions with
assistance provided by I . . . .
knowledgeable knowledgeable Underground Utilities staff, in conjunction with
Underground Utilities reviews of applicable technical materials and observations of items
staff. OF processes.

We conducted this audit in accordance with the International
Standards for the Professional Practice of Internal Auditing and
Generally Accepted Government Auditing Standards.  Those
standards require we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings
and conclusions based on our audit objectives. We believe the
evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

The City of Tallahassee Water Utility was established more than
Backg round one hundred years ago, in 1907. In April 2008, the water, gas, and
stormwater utility functions were consolidated into a single
department, Underground Utilities. Oversight, management, and
The City’s water utility maintenance of the City’s water infrastructure are responsibilities of

was established that new department
approximately 100 years e PR

ago.

Composition. Our analyses performed in winter 2009 showed the
City’s water infrastructure was comprised of the following
components:

10
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e 27 active production wells.
The current

infrastructure consists of .
27 wells. 8 elevated e 8 elevated storage tanks (excluding the water storage tank at

storage tanks, 1,224 Purdom Power Plant which is used exclusively by that plant

miles of mains, 73,440 with the generation of electricity).
water laterals, 6,949 fire

hydrants, and 24,489

e 1,224 miles of water mains.
valves.

e 73,440 water laterals, representing pipe sections connecting
water mains to residential or commercial premises or to fire
hydrants.

e 6,949 fire hydrants.

o 24489 system and control valves (excluding valves on
individual service lines).

e Other miscellaneous components comprised primarily of
various fittings (e.g., bends, caps, sleeves, taps, etc.).

Although in existence since 1907, much of the current City water
distribution infrastructure has been installed gradually over time as
the City grew and new areas were developed.

Infrastructure description. The following provides selected
descriptive information on the wvarious water infrastructure
components.

The oldest of the City’s
27 active wells was

established in 1939 and
the newest in 2008; new Wells. The oldest of the City’s 27 active wells was established in

wells are planned. 1939 and the newest was established in 2008. In addition to these
27 active wells, the City has four abandoned wells that are no
longer used to produce water. Underground Utilities currently has
plans to establish a new well on Old St. Augustine Road to meet
increased demand and provide system reliability in the area north of
Southwood. Consideration is also being given to establishment of a
second new well to help meet demand of developments near Ox
Bottom Road. Current funding concerns may delay the final design
and construction of that second well.

11
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The City’s consumptive use permit issued by the NWFWMD
The 27 active City wells al!ows the City to mal_<e_ a combined (all wells)_average a_nnual
produced 11.2 billion withdrawal of 33.7 million gallons per day, with a maximum
gallons of water in 2008. combined withdrawal of 59.3 million gallons on any one day and
1.4 billion gallons in a single month. For the most recent calendar
year (2008), Underground Utilities reported that it withdrew a

combined total of 11.2 billion gallons from all City wells.

Storage Tanks. The oldest of the City’s eight elevated storage tanks
was placed into service in 1947 and the newest was placed into
service in 1995. The combined capacity of the eight tanks is almost
5.2 million gallons. Underground Utilities is currently designing a
The oldest of the City’s 9 9 y gning
eight elevated storage new storage tank to augment the water supply for the area north of

tanks was established in Southwood. Construction of that tank is planned to start in 2010.
1947 and the newest in

1995. Mains. City water mains range in size (diameter) from 2 inches to
16 inches, with 2, 4, 6, 8, 10, and 12-inch the most prevalent sizes.
Based on Underground Utilities records, the City’s 1,224 miles of
water mains are made of the following materials:

e Polyvinyl chloride (PVC) — 566 miles.

City mains are e Cast Iron — 241 miles.
comprised of PVC, cast ) _
iron, ductile iron, e Ductile Iron — 135 miles.

asbestos cement, and

) e Asbestos Cement — 91 miles.
other materials.

e Unknown and other — 191 miles.

A small portion (approximately 20 miles) of the 1,224 miles of
main are shown by Underground Utility records as owned by
Florida State University (FSU) or unnamed private entities.

The City currently uses

ductile iron, PVC, or . . . . .
HDPE pipe for new iron for relatively larger mains and PVC or high density

mains. polyethylene plastic (HDPE) for relatively smaller mains.  Cast
iron and asbestos cement mains are no longer manufactured or used

The City’s current specifications for new mains provides for ductile

by the City for new water infrastructure installations. (Our research
shows that asbestos cement was discontinued due to health
concerns; but to date there has been no positive link of those mains
to health problems and our research shows that there currently is no

12
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health or regulatory reason to replace existing asbestos cement
mains.)

Water Laterals. An individual water lateral represents a pipe
segment between the main and the applicable service. A “service”
can be a residential or commercial/industrial premises or a fire
hydrant. More than one water lateral (or pipe segment) can be used
for an individual service. For example, most fire hydrants are
served by two laterals. The first lateral runs from the main to the
hydrant valve, and the second runs from the hydrant valve to the
hydrant.

Our analysis of Underground Utilities records show the 73,440
water laterals consist of the following types:

e 58,381 domestic (or residential).

e 11,819 fire hydrant (i.e., provides water from a main to a fire
The majority of water hydrant).
laterals are comprised of

T e 2,218 commercial and industrial.
copper and ductile iron.

e 838 fire (i.e., serves a fire suppression system, such as a
building sprinkler system).

e 184 other (e.g., service lines installed to flush mains or provide
irrigation services to a premises).

A small percentage (1.6%, or 1,185 segments) of the 73,440 water
laterals are shown by Underground Utilities records as owned by

Current City unnamed private entities.
specifications provide

that copper, ductile iron, The majority of water laterals are comprised of copper (e.g., serving
and HDPE pipe be used residential and commercial premises) and ductile iron (e.g., serving
for new water laterals. fire hydrants). The City’s current specifications for new water
laterals provides for continued use of ductile iron for hydrants, but
allows for high density polyethylene plastic (HDPE) pipe in
addition to copper pipe for other (generally smaller) size service

lines.

Fire Hydrants. Of the 6,949 fire hydrants reflected in Underground
Utilities records, 6,179 are shown as owned by the City. Records

13
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A few of the 6,949 fire
hydrants in GIS are
owned by non-City

entities

Standards for new
hydrants specify various
characteristics,
including size of the
valve opening, thread
type, and ““hydrastorz”
couplings.

Most of the City’s valves
are system valves used to
control and isolate the
flow of water through
the system.

Control valves are used
to preclude
contaminated water from
entering the system.

show the remaining hydrants are owned by Talquin Electric
Cooperative (514 hydrants), FSU (98 hydrants), and unnamed
private entities (158 hydrants). The owners for the unnamed private
entities include shopping malls and other commercial entities.

While various size and type hydrants have been installed over the
years, the City’s current specifications identify certain manufacturer
models to be used for new installations and replacements. Each of
the identified models must meet certain requirements; including
size of main valve opening (5 ¥ inches), thread type (national
standard threads), and other characteristics, such as a factory
installed “hydrastorz” coupling to allow a quick connection by the
fire department.

Valves. Valves are classified into two primary categories — system
valves and control valves. Of the 24,489 total valves shown by
Underground Utilities records, 24,004 are system valves and 485
are control valves.

System valves are used to control the flow of water through pipes.
In simple terms, they are used to turn water on and off.
Strategically placed system valves can be used to isolate sections of
the City’s water distribution network. For example, in the event of
a major leak or needed repairs, isolation valves can be used to turn
water off in the impacted areas without disrupting service in other
areas. The four primary types of system valves include (1) gate
valves, (2) ball valves, (3) butterfly valves, and (4) curb cock
valves. The most common types in the City’s water distribution
network are gate and ball valves.

Control valves are used primarily to preclude contaminated water
from infiltrating the system (backflow valves) and to purge the
system of stagnant water (blow off valves).

Installations. Traditionally, water infrastructure expansion and
replacement has been performed by a combination of City crews,
City contractors, and private developers. For example, City crews
or contractors hired by the City may be used to install new

14



Water Infrastructure Report #0919

infrastructure as part of a road improvement project. On the other
hand, a private developer may have water infrastructure installed
when developing a new neighborhood. Upon completion of that

Water infrastructure is

installed by a
combination of City development, the City will take ownership of that infrastructure.
crews, City contractors,  Regardless of the method, Underground Utilities is responsible for

and private developers. i . . . . .
P P ensuring the infrastructure is properly designed and installed using

appropriate materials.

Underground Utilities divisions.  Underground Utilities is
comprised of various divisions and sections. Those divisions and
sections critical to the scope of our audit included the following:

e Construction and Operations — responsible for installing new
infrastructure and various maintenance and repair activities
relating to mains, water laterals, valves, and fire hydrants.

e (Gas Operations and Regulatory Compliance — exercises water

valves (maintenance activity) at the same time that gas valves
Several Underground are exercised.
Utilities divisions were
critical to the scope of

. ; e Water Quality — responsible for water production and operation,
this audit. Q y P P P

maintenance, and repair of City wells and storage tanks.

e Water Resources Engineering — responsible for design and
inspection of new infrastructure, establishing specifications for
new infrastructure, and determining future needs relative to
expansion and replacement.

e Business and Technology Development — maintains and updates
the water infrastructure depictions and attributes in the
Geographic Information System (GIS) and maintains the
Mobile Work Management System. (These two systems are
described in the following section.)

Software applications. There were two software applications
critical to the scope of this audit, each described below.

Geographic Information System (GIS). The GIS depicts the water
infrastructure components described previously (wells, storage

15
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The GIS and Mobile
Work Management
System are used to

account for and manage
work performed on much
of the City’s water
infrastructure.

The primary regulatory
authorities are the
Florida Department of
Environmental
Protection and the
NWFWMD.

Water infrastructure
capital project
expenditures in 2008
totaled $9.1 million.

tanks, mains, water laterals, valves, fire hydrants, and fittings) in a
pictorial geographical display (i.e., pictorially as components on a
map). In addition to the pictorial depictions, various attributes for
each component are captured in that software. The GIS displays are
linked to official drawings (termed “tie sheets”) of the infrastructure
prepared by engineers and/or technical staff at the time the
infrastructure was installed or modified.

The GIS provides for a physical accounting and depiction of the
City’s water infrastructure. It serves as a valuable tool to
Underground Utilities staff in the management and maintenance of
the City water infrastructure. The City converted to the GIS in
June 2002. Prior to that time the City used a paper map system to
track and account for water infrastructure.

Mobile Work Management System. This system is used to manage
and document various work performed on the water infrastructure.
Work orders are created in and dispatched through the system to
applicable staff for various activities, including repairs, inspections,
and other maintenance tasks. Employees that perform the
applicable tasks document the completion of that work within the
system (i.e., on the dispatched system work orders).

Requlatory authorities. The primary authority that controls and
regulates the City’s water distribution infrastructure is the Florida
Department of Environmental Protection. In addition, the
Northwest Florida Water Management District (NWFWMD)
performs certain regulatory and permitting functions.
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Water infrastructure project costs. As shown in the following

table, costs incurred under capital projects established for the City’s
water infrastructure in fiscal year (FY) 2008 totaled $9.1 million.

Table 1 — FY 2008 Project Expenditures

Number
of FY 2008
CATEGORY Projects | Expenses Description
Replacements of mains and
Main and Valve valves, including upgrades and
Replacement/Upgrad adjustments during road
e 29 $2,936,239 | improvements.
Design and construction of new
wells, upgrades to equipment,
carbon bed (filter) replacements,
renovations, inspections and
cleanings, security system
Wells and Tanks 17 $2,296,249 | improvements, etc.
Installing new services to
New Services 3 $559,740 | customers.
Minor Main
Extensions 8 $149,911 | Extension of mains into new areas.
Flushing mains, painting hydrants,
Maintain Existing and exercising and adjusting
Infrastructure 5 $634,218 | valves.
Meter Changeout
Program 1 $197,962 | Replacing meters.
Costs associated with reclaiming
Reuse/Reclamation 8 $1,193,414 | and reusing water.
New Hydrants 2 $75,807 | Installing new hydrants.
Replacing old service lines (water
Replace Old Services 1 $778,994 | laterals).
Repairing roads and streets
Repaving Streets and damaged during repairs on
Roads 1 $348,043 | underground pipes and fittings.
TOTAL 75 $9,170,577
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Overall

Summary

Overall, adequate
records, processes and
procedures are in place

to account for and

ensure a proper and
reliable infrastructure;
areas for further
improvements and
enhancements were
identified.

The results of audit pro