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Background
• The Metropolitan District (MDC)
owns and operates
• 4 water pollution control facilities
(WPCF)
• ~ 1,200 miles of sewer pipes
• 187 miles combined sewer

• 77 pump stations

• large-diameter sewers
•
•
•
•

> 24-inch-diameter
10% of the sewer system
34% are older than 75 years
55% brick pipes

• Consent order
• Signed in 2006
• Capacity Management Operations
and Maintenance (CMOM) —
televise sewers by 2017 (ROW)
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Multi-sensor
Inspections
•

2015/2016: Inspected largediameter sewers in the City of
Hartford using multi-sensor
inspections (MSI)
• Laser
• SONAR
• closed-circuit television (CCTV)

•

Goals
• Evaluate condition
• Sediment/Debris Buildup
• Pipeline Defects

• Prioritize Assessment of Problem pipes
• Recommend near-term and long-term
follow-up actions
• Maintenance
• Capital Improvements

• Reduce Number of combined sewer
overflows (CSOs)
• Comply with Consent Order (CMOM)
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Cleaning Plan
Development
• Conduct inspections
• 760 manhole inspection
• 200,000 linear feet (LF)
of MSI
• 27 Siphons

• Analyze field data
• CCTV – Pipeline
Assessment Certification
Program (PACP) data
• SONAR results

• Develop cleaning plan
• Operation and
maintenance (O&M)
status
4

Field Work — MSI
•
•
•
•
•
•
•
•

Divided project area into
seven drainage basis
Prioritized basins based on
severity and constraints
Notified MDC Command
center daily through email
Obtained police detail for
streets
Obtained State road permit
Mailed notifications to
property owners
Identified street that may
need customized traffic plan
Inspected: May 2015 – May
2016
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Data Analysis for
Cleaning
• CCTV inspection data
• Relates condition of largediameter pipes using PACP
defect codes
• Includes structural,
maintenance and
construction PACP defect
codes
• Videos and photos
provided for each pipe
segment
• Microsoft Access database
contains defect codes for
each pipe segment

• SONAR data
• Displays volume of debris
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Priority Scoring for O&M
LOF Category

O&M
Condition

Score = 1

Score = 3

Score = 5

Score = 7

Score = 10

Functionality
Functionality
Significantly Affected, Functionality Lost,
Functionality Affected,
Maintained, Negligible
Significant Capacity
Active Blockage or
Functionality Not
Capacity Loss
Capacity Loss
Loss, Moderate
Major Surcharging
Affected
(Sags, Roots, Grease,
(Sags, Roots, Grease,
Surcharging
(Sags, Roots, Grease
Debris are 30 to 50%)
Debris are <30%)
(Sags, Roots, Grease, Debris are >75%)
Debris are 50 to 75%)

Notes:
< = less than; > = more than; % = percent; LOF = likelihood of failure
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O&M Recommendation
Assignments
O&M
Recommendation

Definition

Maintain Existing
O&M

Assigned to pipes that were fully functional at the time of the inspection and that can be maintained at a
default O&M frequency. A default reinspection frequency is recommended on a 10- to 12-year cycle to
monitor the pipes condition over time.

Clean

Assigned to pipes that require cleaning due to sags, grease, or debris. After near-term cleaning, CCTV
reinspection frequency is provided to monitor debris buildup and determine an optimized O&M cleaning
frequency. Pipes with debris having a minor impact to the pipe’s functionality were assigned a cleaning at the
default frequency (10 to 12 years).

Root Removal

Assigned to pipes with observed root intrusions that require root removal. After root removal, CCTV
reinspection frequency is provided to monitor root buildup and determine an optimized O&M cleaning
frequency.

Further Inspection
Needed

Assigned to pipes that do not have sufficient data to provide an O&M recommendation. Complete CCTV
and/or SONAR data should be acquired so that a long-term O&M recommendation may be assigned.
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O&M Reinspection Guide

O&M Observation

Extent*

Reinspection** Guide for Interceptors
(years)

30%

7–9

30–50%

3–6***

50–75%

2–4

>75%

0–2

Root Removal

>30%

1–3

Functionality Not Affected

No to Minor Debris

10–12

Debris/Grease/Sag

* Percentages in this column refer to maximum percentages observed or measured (SONAR) at a given point in an asset.
** Reinspection is recommended to track, evaluate and determine an optimized inspection and cleaning frequency.
*** For

pipes that could not be CCTV inspected or SONAR inspected due to debris as reported by the inspection contractor, a “Clean”
recommendation was provided with a 3- to 6-year reinspection frequency. The District may choose a more aggressive frequency.
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Complied Inspection Database
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Philosophy on Cleaning
Priorities within Each Basin
•

Priority within drainage district:
– Siphons and pipes upstream of
siphons
– Segments near CSO impacting
outfall activation
– District’s needs and schedule
requirement
– District’s flow monitoring program
– Permits required
– Accessibility

•

Sub-priority — focus on cleaning
upstream to downstream factoring
in siphon and outfall locations.
(w/in basin and basin to basin)
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Perform In-house (District Staff)
• Pipe selection criteria
– Developed maps and
tables
– Access based
– Equipment based
– Basin/ Continuous runs
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Budget and Schedule
• Cleaning Contract
– 55,000 LF of Pipe — $2.06M
– 23 Siphons — $1.63M
– Total Cost — $3.69M

• Additional pipe cleaning self performed by
MDC
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Example of Site Location
Access and Constraints
• Overview and Key Location
Map
• Site visits conducted to each
critical site with wetland
impacts
• Project Area Panels with Aerial
• Site Access – Property owner
notification/access negotiation
• Permitted access plans
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Easement and
Permitting
Coordination
•

Property Owner Contact via
Form Letter (easement and
public outreach)

•

General Access Language

•

Site Restoration to be
included as allowance

•

Local Municipal Traffic
Control Permit
Contractor to obtain a single
Obstruction Permit with the City of
Hartford.

•

Connecticut Department of
Transportation Traffic
Control Permit

•

Inland Wetlands Permit
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Wetlands Permit Application
85 Woodland Street: The
western access to the
siphon can be reached
from the Classical magnet
School parking lot. The
wetlands will not be
traversed, however the
upland buffer area will be.

Inland Wetlands Application Determination – 1577 Albany Avenue – 1 Elizabeth Street, 61 Woodland Street, 28 Woodside
Circle, 230 Scarborough Street. Principal Planner Sandy Fry, who is also the Inlands Wetlands Agent for the City of Hartford
gave an overview of the report. The applicant is proposing to clean a number of segments of large capacity sewer lines which
run under the North Branch of the Park River. Jason Waterbury of MDC and John Wisowski of CH2M Health was present to
address and answer questions from the Commission. Commissioner Koos MOVED that the application be APPROVED,
Seconded by Commissioner Gold. The application was APPROVED by a vote of 7-0
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Plans and Specifications
•

Performance Specification – “How clean is clean.”
Most work to be “step cleaning” approach, not by the
“passes.”
–
–
–

•

Post cleaning CCTV and/ or SONAR
–
–

•

Flows up to 20% of pipe diameter CCTV
Flows in excess of 20% SONAR

Heavy Cleaning
–
–
–

•
•
•
•

Heavy cleaning
Remove all debris, roots, intruding services, deposits
and other blockages
95% open area at any single location along the
alignment of the sewer

Sewer pipes on a LF basis only for the length required
to be cleaned
Siphon Cleaning – Siphons will be measured on a lump
sum basis
Bypass pumping to be included in the cost

Use of MDC Hydrants shown on plans
Public notification
Safety
Cleaning schedule
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Water for Jetting
• Connect to MDC hydrants
– Air gap and backflow
preventer for the hydrant
– Hose connection to the
hydrants
– Winter months — Hydrant
draining before end of day

• When away from a
hydrant/ street and closer
to a waterbody
– Use stream water
(withdrawal permit)
– Less than 50,000 GPD
– Department of Energy and
Environmental Protection
General Permit
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Pre- and Post-Cleaning
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Lessons Learned
• Key to have a full-time
inspector onsite during
inspection and cleaning
• Obtaining additional
equipment and crew hourly
rates for use in investigation
work
• Early verification of CCTV
and database deliverable
quality
• Wetland pre-application
meetings and access
agreements
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Contacts/Questions?
Jason Waterbury, P.E.

John Ososkie, P.E.

Manager/Team Leader
Technical Services
The Metropolitan District
555 Main Street, P.O. Box 800
Hartford, CT 06142-0800
Email: jwaterbury@themdc.com

Project Manager
Jacobs Engineering Group, Inc.
100 Great Meadow Road, Ste 707
Wethersfield, CT 06109
Email: john.ososkie@jacobs.com
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