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SUBJECT

Infiltration and Inflow (I/I) in the regional wastewater system.

SUMMARY

Infiltration and Inflow in the regional wastewater system contributes significantly to costs and operational complexity of the system.  There is a long history of efforts to address this issue, though it remains a significant and growing issue.  

BACKGROUND

Infiltration and Inflow has long been a subject of attention by the regional wastewater system.  The Regional Wastewater Services Plan, adopted in 1998, addresses the issue as follows, in part: 
	“King County’s wastewater system is running out of capacity not only because of new flows generated from population growth, but also because of inflow and infiltration (I/I). I/I is the water that enters the wastewater system during storms from sources such as leaky sewer pipes, roof drain connections, storm drains and manhole covers.  Most inflow comes from stormwater; most infiltration comes from groundwater.  I/I takes up a lot of space in sewer pipes and treatment plants, which can lead to backups and overflows.  King County estimates that 75% of peak flows in the separated conveyance system comes from thes non-wastewater sources.  If we could reduce I/I, we could delay, reduce or eliminate the need to build additional expensive capital projects such as pipes and pump stations.[footnoteRef:1]” [1:  plan_describe.pdf (kingcounty.gov)] 


Current county code includes the following policy language regarding I/I:

28.86.070  I/I policies (I/IP).
	A.  Explanatory material.  The I/I policies are intended to guide the county in working cooperatively with component agencies to reduce the amount of I/I that flows into component agencies' local collection systems, thereby reducing the impact of I/I on the regional system's capacity.  This cooperative process will assess levels of I/I in local conveyance systems and construct pilot projects and will evaluate the cost-effectiveness and environmental costs and benefits of local collection system rehabilitation.  The Executive will develop and recommend long-term measures to reduce existing and future levels of I/I into local collection systems.  Incentives for component agencies to meet the adopted target for I/I reduction may include a surcharge.
	B.  Policies.
	I/IP-1:  King County is committed to controlling I/I within its regional conveyance system and shall rehabilitate portions of its regional conveyance system to reduce I/I whenever the cost of rehabilitation is less than the costs of conveying and treating that flow or when rehabilitation provides significant environmental benefits to water quantity, water quality, stream flows, wetlands or habitat for species listed under the ESA.
	I/IP-2:  King County shall work cooperatively with component agencies to reduce I/I in local conveyance systems utilizing and evaluating I/I pilot rehabilitation projects, and developing draft local conveyance systems' design guidelines, procedures and policies, including inspection and enforcement standards.  Evaluations of the pilot rehabilitation projects and a regional needs assessment of the conveyance system and assessments of I/I levels in each of the local sewer systems will form the basis for identifying and reporting on the options and the associated cost of removing I/I and preventing future increases.  The executive shall submit to the council a report on the options, capital costs and environmental costs and benefits including but not limited to those related to water quality, groundwater inception, stream flows and wetlands, and habitat of species listed under the ESA.  No later than December 31, 2005, utilizing the prior assessments and reports the executive shall recommend target levels for I/I reduction in local collection systems and propose long-term measures to meet the targets.  These measures shall include, but not be limited to, establishing new local conveyance systems design standards, implementing an enforcement program, developing an incentive-based cost sharing program and establishing a surcharge program.  The overall goal for peak I/I reduction in the service area should be thirty percent from the peak twenty-year level identified in the report. The county shall pay one hundred percent of the cost of the assessments and pilot projects.
	  I/IP-3:  King County shall consider an I/I surcharge, no later than June 30, 2006, on component agencies that do not meet the adopted target levels for I/I reduction in local collection systems.  The I/I surcharge should be specifically designed to ensure the component agencies' compliance with the adopted target levels.  King County shall pursue changes to component agency contracts if necessary or implement other strategies in order to levy an I/I surcharge.  (Ord. 15602 § 3, 2006:  Ord. 13680 § 7, 1999).


As noted, the central concern of the regional wastewater system with infiltration and inflow volumes has to do with the need and cost of providing pipeline, pump and treatment capacity to accommodate flow volumes that are not the target wastewater flows.  King County has depicted the proportional volumes of infiltration and inflow within the regional pipeline system with the graphic below:
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This graphic illustrates that sewage volumes from current and future residents and businesses constitutes only a minor portion of the total peak flow volumes that designers must plan for in the absence of an effective I/I control strategy.

Key I/I Project Elements Over Time
King County has worked over the years with the Metropolitan Water Pollution Abatement Advisory Committee (MWPAAC) in addressing Infiltration and Inflow.  The Conveyance System Improvement project (CSI) is the system project to assure adequate and effective conveyance capacity in the wastewater system.  The volume of infiltration and inflow is seen as a central element in the evaluation of need for conveyance projects, in that those projects are specifically intended to address peak volume needs, which are heavily influenced by infiltration and inflow.  

In 2005, WTD completed the Regional Needs Assessment[footnoteRef:2], which identified a list of 70 Conveyance System Improvement capital projects, costed at the time at $778 million; many of those projects are impacted by infiltration and inflow.  [2:  Regional Needs Assessment Report and Appendices] 


Also in 2005, an Alternatives/Options Report[footnoteRef:3] was completed; it identified a series of alternate approaches to addressing I/I, as follows; [3:  Alternatives/Options Report] 

· Reduce Peak I/I by 30% in the regional service area from the peak 20-year level;
· Implement I/I reduction projects found to be cost-effective based on a region-wide evaluation;
· Implement I/I reduction projects found to be cost-effective based on a project-specific evaluation;
· Set a fixed maximum I/I threshold expressed as gallons per acre per day (gpad) at peak flow for each local agency;

The Report indicated that the Executive would submit a plan for a long term Regional Infiltration and Inflow Control Program, to be reviewed every 6 years.

In Spring 2006, after review and recommendation by the Regional Water Quality Committee, the Council adopted Motion 12292[footnoteRef:4] approving the Executive’s Recommended Regional Infiltration/Inflow (I/I) Control Program.    The overall goal of the I/I Control Program was to maximize savings in capital investments for sewer conveyance system improvements by reducing peak I/I flows when it is cost-effective, thereby reducing, delaying or eliminating the need for capacity-related conveyance system improvement projects.  The program also encouraged measures for long-term I/I control, to manage future increases in I/I throughout the system.  [4:  25b39710-c1ed-42f0-b702-40fe8cec515e.pdf] 


Key elements of the program were as follows:

· Select 2-3 initial I/I reduction projects from list of 9 identified cost-effective projects; construct initial projects over 3-5 years to test planning assumptions and to gain cost information.  
· Fund initial projects through wastewater revenue intended for conveyance system improvements (CSI); conduct pre- and post-project flow monitoring to test the ability of reduction projects to reduce flow to delay, downsize or eliminate need for CSI projects.
· If initial projects are deemed successful and future I/I reduction is approved, proceed to apply I/I reduction planning to all CSI project planning.  Where an I/I reduction project is a cost-effective alternative to the planned CSI project, the I/I project would be implemented if it’s environmentally and logistically feasible.  
· Utilize local agency regulations to ensure that development within the regional wastewater service area meets current construction standards for sewer conveyance lines and connections.
· Apply standards, guidelines, procedures and policies to initial I/I reduction projects; once tested on large-scale projects, review and finalize by local agencies, prepare them for adoption as a county ordinance.  
· Conduct a ‘system flow’ audit of regional and local systems every 10 years to track I/I levels.
· Authorize the county to centrally manage the I/I control program.
· Don’t implement a surcharge on local agencies for flows that exceed targeted I/I reduction levels established in King County Code.  The County and local agencies found that implementing a surcharge, as contemplated in the King County Code, would be costly to administer and would pose difficulties in verifying violations.
· After completion of the initial I/I reduction projects, develop recommendations regarding changes to local agency agreements and/or the King County Code.

Working with the Engineering and Planning Subcommittee of MWPAAC, the Wastewater Treatment Division conducted an I/I reduction feasibility analysis in 2007-08.  In 2010, to test planning assumptions and to gain more information about I/I control costs, it was decided to proceed with an I/I reduction project in the Skyway Water and Sewer District service area. Initial evaluations showed the Skyway I/I Reduction Project to be more cost effective than alternative facility investments.   
The project was anticipated to remove excess flows from the local sewer system sufficient to eliminate the need for a large regional wastewater storage facility in the area.   Construction costs for both WTD and Skyway were anticipated to be $3.2 million, with King County’s share of the costs to be $1.2 million.  Elimination of additional storage for the basin was estimated to result in a net savings of more than $1 million for King County.
Construction began in April 2011 to replace side sewers serving 332 residential properties, to repair or replace public sewer mains and manholes, and to disconnect improper storm drainage connections to the sewer system. Construction was completed in early 2012.  

Report on Results  In March 2014, WTD published the “Skyway Infiltration and Inflow Reduction Demonstration Project Evaluation Report[footnoteRef:5]”, describing the processes of the project, and reporting on results.  The Report’s “I/I Reduction Effectiveness Summary” described results as follows:   [5:  Skyway Infiltration and Inflow Reduction Demonstration Project Evaluation Report] 

“The reduction effectiveness of the Skyway I/I Reduction Demonstration Project is strongly counter to project expectations….the I/I reduction in the delineated project area was far below the expected 69 percent removal.”

Challenges encountered by the project contributing to the results were identified as follows:  
· Foundation drains and sump pumps in the Demonstration Project area might contribute flow to the sewer system that negates the effectiveness of I/I rehabilitation measures;
· When side sewers were stopped from behaving as groundwater drains, the groundwater level may have become temporarily amplified in areas downslope of the rehabilitated sewers…causing higher infiltration pressures on unimproved sewer facilities in those downslope areas.
· Conditions on individual properties can prohibit replacement of the entire sewer length; many properties were only partially rehabilitated.
· The benefits of the rehabilitation work are most apparent in the local system where the work was performed; downstream translation of I/I reduction is more difficult to achieve. 

The report summarized the results of the project compared to goals by noting:

“The goal of the Demonstration Project was to delay, downsize or eliminate the need for the Bryn Mawr Storage Project.  While this project has not demonstrated that the storage project can be eliminated, it does appear that it can be delayed.  Further, the rehabilitation work may have led to a reduction in the required storage volume….”



RECENT I/I EFFORTS
In 2017, the King County and MWPAAC renewed cooperative efforts towards addressing I/I, beginning with a number of technical memos to reduce I/I programmatically, with a focus on side sewers.  The project continued through 2021, and resulted in the identification of two initiatives:  Regional Best Management Practices, and an Inspector Training and Certification Program.  The Regional Best Management Practice strategy was recommended by MWPAAC for implementation by component agencies, and was the subject of a Phase 2 Technical Report[footnoteRef:6].  The Inspector Training and Certification Program Development was not recommended for implementation[footnoteRef:7].  Work on a third program concept, a Private Side Sewer Inspection Program with Financial Assistance was directed to the broader regional wastewater planning effort known as the Clean Water Plan, which has been the subject of a “pause” pending project clarification and definition efforts. [6:  Final Regional Best Management Practices Development ]  [7:  Final Inspector Training and Certification Program Development ] 


INVITED

· Nicole Smith, Infiltration/Inflow Program Manager, Wastewater Treatment Division

ATTACHMENTS

1. WTD Presentation: Regional Infiltration and Inflow (I/I) Control Program
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