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The Central Issue
Many engineering studies have determined that for an infiltration 
reduction project to have optimal success, rehabilitation must ad-
dress all sewer infrastructure components: the maintenance holes, 
mainlines, and side sewers up to the building connection. There are 
two poorly understood aspects of sewer rehabilitation – justifying 
the selected remedy and evaluating the economic and engineering 
performance based on the selected method. To address these poorly 
understood aspects, Seattle Public Utilities (SPU) conducted a 
pilot project to research new and innovative infiltration reduction 
methods, validate its business case evaluation (BCE) process, and 
assess the viability of working on private property. SPU found that 
the BCE could be used to justify the selected remedy.

Context and Background
The Broadview neighborhood in Seattle, Washington, has expe-
rienced frequent wet weather sanitary sewer backups into private 
property and sanitary sewer overflows into the public rights-of-way. 
Prior to this research, SPU conducted several studies that indicated 
that almost 80% of the peak flow during large storm events was due 
to infiltration. This WERF project detailed a process to justify an 
infiltration reduction sewer rehabilitation project under an intensive 
asset management-based evaluation process known as a business 
case evaluation. After complete documentation of the business 
case and the recommended approach, the cost effectiveness of an 
innovative sewer rehabilitation process on a large targeted area was 
documented. SPU selected the innovative Sanipor® flood grouting 
technology to rehabilitate the system. Flood grouting is the process 
of internally flooding an entire segment of sewer (manhole to 
manhole) and the side sewers all at once with a two-part chemical 
process that leaches to the surrounding soil through pipe defects to 
seal the pipe from infiltration.

Findings and Conclusions
The business case evaluation was conducted to identify a preferred 
alternative and to validate the rehabilitation project. The selection 
process identified four leading alternatives: flood grouting, joint 
grouting, pipe bursting, and cured-in-place pipe lining. The much 
higher cost and disruptive nature of open cut pipe replacement 
eliminated it from detailed analysis.

Cost estimates for each of the methods were developed and then 
compared to the benefits of completing the project. Some of the 
benefits include reduced claims, reduced storage costs at a regional 
wet weather treatment facility, reduced conveyance and treatment 
costs, installing cleanouts on side sewers, and inspecting privately 
held sewer assets. The business case process identified flood grout-
ing as having the greatest benefit cost ratio of all the options and 
was selected as the preferred alternative. 

The flood grouting was applied to a 31-acre residential sub-basin 
in the Broadview neighborhood. All of the maintenance holes and 
mainlines were sealed; however, only 30% of the total side sewer 
length, resulting in approximately 56% of the entire sewer basin 
was sealed. Based on measured exfiltration rates of the flood grout-
ing chemicals, the sealed sections had a 99% improvement in their 
exfiltration rates. The average total construction cost per foot of 
sewer sealed was $77 for this pilot project.

The business case benefits were recomputed following completion 
of the project. The total project costs came in 16% higher than 
estimated ($1,478,000 versus $1,275,000). Because the side sewers 
were not sealed to the extent as originally anticipated, the reduc-
tion of peak flows were not as high as expected, although the total 
volume reduced exceeded estimates. The total value of the benefits 
was concluded to be $1,595,000 versus the estimated $1,842,000. 
Despite this, the benefits still exceeded costs by a ratio of 1.08. The 
actual construction cost was $1,033,400, resulting in a construc-
tion benefit cost ratio of 1.54. SPU intends to continue the use of 
this technology in select locations where sewer infiltration has been 
determined to contribute significantly to wet weather flow issues. 

Management and Policy Implications
The research showed that conducting a business case analysis and 
evaluating the rehabilitation project after completion is worthwhile. 
Other benefits of conducting a post-project evaluation to be con-
sidered in the future were:

■■ The Sanipor® flood grouting technology is successful in reducing 
infiltration with relatively little disruption to the community 
and at a potentially lower cost than other technologies.

■■ Working on private side sewers is both necessary to attain 
maximum infiltration reduction and is achievable with effective 
public outreach.

■■ Use of flexible contracting options, such as use of a service 
contract, can improve project efficiency by reducing “soft costs”.

Executive Summary

Flood grouting chemical is added to the system.
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This figure depicts the simultaneous sealing of all existing leaks in the: 
n	 sewer main 
n	 full length of lateral pipes  
n	 manholes

(Courtesy of Sanipor)
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