


During the deployment of the CUES/IMX camera, each manhole and pipeline will be inspected and recorded on electronic media.

After reviewing the current inventory and assessment
techniques as well as standard condition coding criteria,
the assets were further broken down into four groups for
purposes of procuring and performing the inventory and
assessments. Group One consisted of manholes and gravi-
ty pipes. Group Two consisted of hydrants, valves and large
meters. Group Three consisted of plant and pump station
equipment. Group Four consisted of pressure pipes.

Since standard methodologies exist from the National
Association of Sewer Service Companies (NASSCO) for
the condition coding of manholes and gravity lines
using camera equipment, these methodologies and
numerical scoring criteria were chosen for use with
Group One. The inventory portion of the Group One
work was specified to use GPS equipment with survey
grade accuracy. This accuracy was desirable to incorpo-
rate the exact data into WRS’s wastewater modeling
program. Since no standard inspection criteria of
methodologies for assessment exist for the remaining
groups, it was determined to evaluate the condition
related to the remaining useful life of the asset which
could then be converted to a numerical value or cate-
gories of good, poor etc. This assessment would be per-
formed by using a combination of visual inspection, age
and standard decay data, and some field testing where
applicable. The inventory portion was specified to use
GPS equipment with map grade accuracies.

Currently, WRS is in the process of performing the Group
One inventory and assessment work and has completed the
Group Three work. The Group Two work was recently
awarded and the Group Four work will be awarded shortly.
All work is scheduled to be completed by September 2008
at an estimated cost of $16 million. By breaking the assets
into groups and performing competitive procurements,
WRS can collect the necessary inventory and assessment
data in a timely and cost-effective manner to support the
success of its Comprehensive Asset Management Program.

Underground Infrastructure Management

The gravity sewer inventory and condition assessment
project began in May of this year. This paper presents an
overview of the project and describes the project-plan-
ning phase. Future articles will discuss the results
obtained from work and how the information will be used
by WRS to support enhanced management of the gravity
sewer system.

Background

Hillsborough County is located midway along the west-
ern coast of Florida. The County has 1,048 square miles of
land and 24 square miles of inland water area for a total of
1,072 square miles. The unincorporated area encompass-
es 909 square miles, or more than 84 percent of the total
county area. Municipalities account for 163 square
miles. The 2005 county population was reported by
the Planning Commission to be 1,147,140.

The Hillsborough County gravity sewer system
includes approximately 1,300 miles of gravity sewers
ranging in size from 4 to 42-in. in diameter. The collec-
tion system contains approximately 33,000 manholes
constructed of brick and precast concrete.

In May 2006, WRS hired InfraMetrix LLC of Tampa,
Fla., to conduct a countywide inventory and condition
assessment of the entire collection system. The two-year
project, scheduled for May 2008 completion, includes:

* Collecting GPS (x, y and z) coordinates for 33,000

manholes and 50,000 sewer cleanouts

* Inspecting 33,000 manholes and approximately 1,300
miles of gravity sewer using stationary closed circuit zoom
camera technology developed for InfraMetrix by CUES
Inc. of Orlando, Fla. (the CUES/IMX zoom camera)
Cleaning and in-line closed circuit television inspec-
tion of 1.5 million ft of the county’s collection system
* Evaluating the service (maintenance requirements)

and structural condition of the inspected manholes

and pipelines
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e Populating the GIS and SPL Enterprise Asset
Management software with manhole and pipeline
attribute data collected by the GPS, zoom, CCTV and
condition assessment teams

Project Objectives

The gravity sewer inventory and condition assessment
project will verify and update WRS’s current sanitary sewer
system information and provide a comprehensive under-
standing of the physical characteristics and condition of all
of the gravity sanitary sewer assets. For the condition
assessment, NASSCO Pipeline Assessment Certification
Program (PACP) certified viewers will assess the mainte-
nance and structural condition of WRS’s manholes and
gravity sewers. All of the information collected in the field
using the CUES/IMX truck-mounted zoom camera, includ-
ing the results of the condition assessment of manholes and
pipelines, will be entered into the SPL Enterprise Asset
Management Software.

Populating the software with the physical characteristics and
maintenance and structural condition of the gravity sewer sys-
tem assets will allow the county to address the aging infra-
structure and maintenance needs of the sewer system as well
as prioritize operation and maintenance and capital expendi-
tures based on an assessment of the risk of failure of each asset.

Hillsborough County’s
WRS has more than
$1.2 billion dollars
worth of infrastructure
it manages, of which
the majority may be
approaching the end
of its useful life in the
next 15 to 20 years.

Field Inventory and Condition
Assessment Procedures

During the field program, the project team will obtain
survey-grade X, Y and Z coordinates of all accessible man-
holes and cleanouts. The GPS coordinates will accurately
locate the assets in the GIS and provide vertical data for
hydraulic modeling of the sewer system. After the GIS is
updated, the zoom crews will be deployed to collect the
physical, service (maintenance requirements) and structur-
al attributes for each manhole and pipeline.

During the deployment of the CUES/IMX camera, each
manhole and pipeline will be inspected and recorded on
electronic media. Each manhole and pipeline entering and
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leaving each manhole will be inspected. The project team
will build, validate and/or correct the current inventory,
operating condition and mapping information of the col-
lection system using information collected by the zoom
camera crews. The video information and physical charac-
teristic information collected by the zoom crews will pro-
vide the basis for development of a proactive operation and
maintenance program (cleaning and in-line pipeline
inspection), a renewal and replacement capital improve-
ment program (CIP), and improved accuracy of the
hydraulic models of the sewer system. The video inspection
files will provide a record of the current condition of the
sewer system, critical information should the county expe-
rience hurricane damage to the sewer system and seek
FEMA funding for sewer debris removal or structural
repair for the sanitary sewer system.

The manhole and pipeline videos will be reviewed by a team
of PACP-certified viewers. The viewers will consider safety
issues, structural defects, evidence of previous infiltration and
inflow, active infiltration sources, and debris accumulation
recorded during the zoom camera inspection to determine an
internal condition grade of the pipeline in accordance with
the NASSCO PACP standards. After the internal condition
grade is determined, an external grade will be assigned to
each manhole and pipeline. The external grade will provide a
basis for evaluating other factors that may influence the risk
and impact of backups, overflows and failures.

InfraMetrix will perform cleaning of all pipelines approved
by WRS for cleaning or more detailed in-line inspection.
These pipelines will be cleaned, televised and evaluated to
obtain a final operation and maintenance and structural con-
dition grade. At the completion of the inspection program,
WRS will receive condition attribute data for scheduling future
maintenance and renewal and replacement capital projects.

InfraMetrix is currently conducting a 1,000 manhole
pilot study. The pilot study will demonstrate the data col-
lection, sewer assessment and data management process
and procedures that InfraMetrix will perform to execute
the countywide inventory and condition assessment. The
Pilot Project will be completed in October 2006.

In the next article on this project, the project team will
report the inventory and condition assessment results,
challenges and benefits realized during the implementa-
tion of the project.

Bill DiTullio is President of InfraMetrix, LLC, a buried infrastruc-
ture inventory, mapping and condition assessment service
provider headquartered in Tampa, Fla. He has more than 30
years of buried infrastructure experience.

Celine Hyer is an Associate with Malcolm Pirie Inc. in the
Tampa, Fla., office. She has a B.S. in chemical engineering and
an M.S. in engineering management from Florida Institute of
Technology. She has 17 years of experience in engineering with
nine years that are directly related to water, wastewater and
reclaimed water utility management.

Richard Kirby is Section Manager of Projects Management for
Hillsborough County Water Resource Services. He has a BSES
in environmental engineering from the University of South
Florida and is a Florida Registered Professional Engineer,
Civil/Environment. His experience includes design and permit-
ting of utilities and management of wastewater plant operations.
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