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ABSTRACT

Underground Assets
Mapping & Inspecting 
Waterbury’s Collection 
System to:

1.Meet regulatory requirements 
2.Develop tools for efficiency and 

planning
3.Train staff



Presentation Outline

1. About Waterbury, Connecticut
2. Regulatory Requirements
3. Data Development
4. Manhole Investigations

A. Inspection Strategy
B. Training City Staff
C. Reporting



Presentation Outline (continued)

4. Asset Management 
System

5. Managing Project Cost



About Waterbury
• Located in New Haven 

County, Connecticut
• 30 miles southwest of 

Hartford
• 4th largest City in CT
• Growing in population, 

industry, and 
commerce

• Approximately 115,000 
residents



About Waterbury’s Sewers

• Aging infrastructure (early 
1900’s)

• 320 miles of sanitary sewer
• 93 discrete sewer sub-areas
• 9,500 manholes
• 5 other Towns discharge to 

Waterbury



More About Waterbury’s System

• 21 pump stations 
• 4 flow metering stations
• 23 MGD ADF at WPCF
• 80 MGD peak - 50 MGD small event



About Waterbury’s Challenges
• Water Pollution 

Control
– CSO’s & SSO’s
– Regulatory concerns
– Reactive maintenance

• City-wide
– Administrative 

turnover
– Staffing challenges



About Waterbury’s Challenges

• Engineering/Technolog
y
– Limited tools
– Limited computing 

resources
– Limited asset mapping
– Limited GIS resources



Consent Decree
• USEPA and the CTDEP issued Consent 

Decree on November 21, 2002:
– Evaluate the condition of City manholes
– Inspect 5% of the City manholes
– Develop Initial and Long-Term Maintenance 

Plans
– Infiltration/Inflow Investigations
– Train City Staff
– Reporting

= CMOM Program



Waterbury Approach to the Consent 
Decree
Develop Asset Management Program to 
Comply and Strengthen WPC

The asset management program must:
1. Maintain compliance
2. Reduce strain on Town forces
3. Create defendable planning tools
4. Grow as funds allow



Data Development – Scanned Sewer 
Maps



Data Development – CAD 
Drawing



Data Development –
Georeferencing



Data Development – GIS 
Conversion



Data Development – Flow Direction



Data Development – Manhole IDs



Data Development – Subareas



Data Development – GIS 
Basemap



Manhole Inspection Strategy

• Locate manholes while 
simultaneously assessing 
condition

• Provide basis for the 
rehabilitation and 
management

• Joint partnership between 
W&C and the City



Manhole Inspection Strategy 

• Sustainable method of 
documenting inspections 

• Train City staff to use   
Geographical Information     
Systems (GIS)



Routine Maintenance Tracking

• Simple MS Access database
• Low cost
• Electronic data
• Future link to GIS



Training City Staff 
• Worked with staff in 

field
• Separate training 

sessions
• Tools have built in 

QA/QC
• Simple tools and 

software



Reporting to Regulatory Agencies

• Graphics and mapping 
make things clear

• Results easily 
analyzed

• Complex information 
now searchable

• Regulators pleased 
with results



Reporting to Regulatory Agencies

Example:
• Areas with 

evidence of I/I



Reporting to Regulatory Agencies

Example:
• Maintenance 

activity 
reports



GIS Applications for Water Utilities

• Inventory & Mapping
• Visualization

– 3D
– Schematics

• Network Tracing
• Hydraulic Modeling
• Asset Management



GIS-based Asset Management
• Mapping

– Spatially accurate representation of network
• Inspections / Conditions

– Puts data about features in a spatial context
• Service Requests / Work Orders

– Provides link between feature data and service, 
maintenance, and cost histories

• Data Collection / Maintenance
– Integrates addition & update of data into workflow



Mobile GIS



Mobile GIS

• Data Capture
• Data Editing
• Location / Navigation



Data Capture
• GPS

– “digitize” locations
• ArcPad

– Edit forms
– Simple maps
– Customizable



Data Editing
• Handheld device

– iPAQ
– Ruggedized PDA
– Simple edits

• PC
– Laptop
– Tablet PC
– Advanced edits
– “Geographic 

sketching”





Location / Navigation

• Address lookups
• Routing
• Waypoint navigation
• Distance & bearing



Mobile GIS Workflow

GDB
pGDB
.shp

Desktop GIS

GIS Data

Field GIS

MapsWebGIS

Reports



Benefits of Mobile GIS

• Improved Efficiency
– Decreased hardcopy map production
– Faster field data integration

• Better accuracy
– Reduces data entry errors
– Field workers have more and better data

• Leverages other enterprise GIS components
• Lower data collection and maintenance costs



Asset Management Tools Reduce 
Strain on City Forces

Water Pollution Control Effort to 
Inspect 10 Manholes
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Managing Project Cost

• Start with “low hanging fruit”
– What data exists?
– What data can be easily 

developed?
• Develop phased plan

– Build momentum by solving 
immediate problems

Manhole
s

School

Land Use

Parcels
Roads

Wetlands



Phasing Implementation Makes 
Asset Management Affordable

• Get more sophisticated 
over time

• Start with basics



Programs Grow as Funds Allow 
Implement What You Can Afford

• Higher cost example a 
“Pavement Management
Program”

Lower cost example
Waterbury’s Manhole 
Inspection Program



Future System Enhancements

• Expand WebGIS
• TV Inspection 

tracking
• Link 

maintenance 
program

• Add other 
utilities

• Add other layers



Initiating an Asset Management 
Program Strengthened Waterbury
Waterbury’s Collection System Asset 

Management Program: 

1. Maintains Compliance
2. Reduces strain on Town forces
3. Creates defendable planning tools
4. Grows as funds allow



Our Program Brought Waterbury 
Many Benefits
• Explanation of tools and visuals 

received praise from City 
• Many City departments want to 

implement something similar
• Asset management and GIS are 

well under way, enthusiastically 
supported
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