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The Central Issue

The difficult nature of inspecting force mains has led to reactive
approaches to managing these assets. Along with the difficulty of access,
there are limited technologies available for inspection. Additionally,
inspections require the force main to be taken out of service —a major
limitation. However, with advancements in inspection technologies,
utilities are beginning to take a proactive approach to managing force
main assets.

Context and Background

Force mains are installed at critical points in the wastewater distribution
system. The key elements that significantly influence the need to address
the inspection, condition assessment, and renewal strategies of force
mains are:

B Lack of sufficient redundancy.
B High consequence of failure.
B Accessibility of the force main.

These elements can be addressed through the selection of suitable
inspection technologies. Yet, due to wide ranging defects observed in
different force main materials, no single technology is able to provide
effective useful data.

Technologies and

Findings and Conclusions

Advanced asset management practices are beginning to be employed

to manage force mains. This research synthesizes the current state

of knowledge of inspection practices and technologies and renewal
strategies from literature and practice reviews. The report also provides
a comprehensive force main infrastructure asset management guideline.
It describes the characteristics of force main networks and the causes
of failures and examines utility inspection practices and technologies
associated with force mains. It reviews the practices regarding the
condition assessment and risk management for force mains, as well as
the renewal practices related to the renewal of force mains.

Management and Policy Implications

Because force mains can present a high business risk exposure to

the utility, the management strategy for these assets must change.

To cost effectively identify the defects, a force main investigation
program can be developed to estimate the likelihood of failure,
consequence of failure, and the remaining service life through condition
assessment programs.

The gaps and limitations in the force main infrastructure asset
management can be partially addressed by standardizing the utility asset
management practices. A standardized defect index and grading scale
should be established by the utilities. Performance index and prediction
models can be combined with consequence of failure indices to establish
the business risk exposure associated with assets for prioritization and
renewal decisions.
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Various Inspection Technologies for Force Mains.
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methods that enable effective and systematic data collection and data storage as part of
an asset management program and for analyzing the performance of wastewater pipe
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wastewater pipe performance index that includes physical, operational, environmental, and

other parameters for pipe segments and the entire pipe system.

Project Team:

Christian Davies-Venn, Ph.D., PE., BCEE
PEER Consultants, PC.

Kelly Derr, PE.
Brown and Caldwell

Ahmad Habibian, Ph.D., PE.
CDM Smith

Jason A. lken, PE.
City of Houston, Texas

Thomas Kiefer, PE.
Baltimore County Bureau of Utilities,
Maryland

Jack R. Neely, PE.
Arcadis

Richard Nelson, PE.
CH2M

Anas Malkawi
Hampton Roads Sanitation District, Virginia

To order: Contact WE&RF at 571-384-2100 or visit www.werf.org and click
on Search Research Publications & Tools. WE&RF subscribers: Download
unlimited free PDFs. Non-Subscribers: Charges apply to some products.

Participating Utilities:

Baltimore County Department of
Public Works, Maryland

City of Houston, Texas

City of San Diego, California

City of Springfield, Missouri

Fairfax County Department of Public Works
and Environmental Services, Virginia

Grand Forks Wastewater Authority,
North Dakota

Hampton Roads Sanitation District, Virginia
Johnson County Wastewater, Kansas

Metropolitan Sewer District of
Greater Cincinnati, Ohio

Mount Pleasant Water Works, South Carolina
Upper Occoquan Service Authority, Virginia
Western Virginia Water Authority, Virginia

Refer to Stock No. U4R14a
For more information, contact
Walter Graf at wgraf@werf.org

Executive Summary | WE&RF


https://www.werf.org/a/ka/Search/ResearchProfile.aspx?ReportId=U4R14a
https://www.werf.org/a/ka/Search/ResearchProfile.aspx?ReportId=SAM3R06
https://www.werf.org/a/ka/Search/ResearchProfile.aspx?ReportId=SAM3R06a
https://www.werf.org/a/ka/Search/ResearchProfile.aspx?ReportId=SAM1R06b1
https://www.werf.org/a/ka/Search/ResearchProfile.aspx?ReportId=03-CTS-20CO
https://www.werf.org/a/ka/Search/ResearchProfile.aspx?ReportId=04-CTS-6URa

