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SUBJECT

Briefing on Decennial Flow Monitoring as an element of the Conveyance System Improvement Program of the Regional Wastewater Services Plan (RWSP)

SUMMARY

The Regional Wastewater Services Plan includes policy direction for the operation and support of the regional wastewater conveyance system, including provision for regular evaluation of flow volumes and projected flow demands.  Information derived from this evaluation, referred to as “flow monitoring”, is used in the development of capital budget recommendations for the maintenance and upgrade of the conveyance system.  Significant volumes of “infiltration and inflow”—groundwaters and surface waters that enter the conveyance system unintentionally—but must nevertheless be conveyed and treated—complicate the conveyance of wastewaters, and add substantially to the cost profile of the capital program.

BACKGROUND

The Wastewater Treatment Division is currently undertaking the Decennial Flow Monitoring project, which characterizes and evaluates volumes of wastewater flow within the regional system.  This project is collecting data flow information over three wet seasons, to inform the prioritization and timing of sewer line capital projects and sizing of conveyance lines.  It involves the installation of 132 flow meters to monitor flow volumes throughout the system.  














Flow Meter Installation Site Locations—2020 Decennial Flow Monitoring Project
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The Flow Monitoring project is an element of the Conveyance System Improvement program (CSI), which evaluates the conditions and needs of the regional conveyance system, as a means of identifying and prioritizing capital projects to address capacity and operational needs.  

Decennial flow monitoring was addressed initially in the 2007 update to the Regional Wastewater Services Plan (RWSP).  The Regional Wastewater Services Plan, adopted by the County Council in 1999[footnoteRef:1] is the overall regional plan for the provision of wastewater services to the service area.  It identifies and plans for major system features including treatment facilities and the conveyance networks.  The RWSP also specifies policies that guide the development and operation of the regional system.  [1:  King County Regional Wastewater Services Plan - King County] 


System policies are codified in Chapter 28.86 of the King County Code.  Conveyance Policies (CP) are included among the policy categories.  Conveyance Facilities are addressed in CP-2; Decennial Flow Monitoring is addressed in CP 3:
CP-2: King County shall construct the necessary wastewater conveyance facilities, including, but not limited to pipelines, pumps and regulators, to convey wastewater from component agencies to the treatment plants for treatment and to convey treated effluent to water bodies for discharge. Conveyance facilities shall be constructed during the planning period of this plan to ensure that all treatment plants can ultimately operate at their rated capacities. No parallel eastside interceptor shall be constructed. No parallel Kenmore Interceptor shall be constructed.
CP-3: King County shall periodically evaluate population and employment growth assumptions and development pattern assumptions used to size conveyance facilities to allow for flexibility to convey future flows that may differ from previous estimates. The following activities shall take place to confirm assumptions and conveyance improvement needs:
1. Field verification of wastewater flows and conveyance component conditions prior to implementation of regional conveyance capital projects that are intended to expand capacity of the system; and
2. Decennial flow monitoring to correspond with the Federal Census conducted every ten years.
The requirement for Decennial Flow Monitoring came about as the result of the cooperative efforts of the Wastewater Treatment Division and the cities and sewer districts who participate as partners in the regional system.  In 2007, the system participants completed the Regional Conveyance System Program Update.[footnoteRef:2]  The Update identified projects needed to address flow capacity requirements in the separated portion of the regional system to accommodate growth; it additionally reported on needs for rehabilitating or replacing portions of the system experiencing deterioration.   [2:  2007 CSI program update - King County] 


Flow capacity is expressed in terms of the ability of segments of the conveyance system to successfully convey specified volumes of wastewater.  Peak flow volumes are used to assure that capacity is available during the expected highest flows over a given period.  King County has adopted a 20-year peak flow standard as the capacity standard for the regional system, in order to minimize the likelihood of overflows.  

KCC 28.86.060   CP-1:  To protect public health and water quality, King County shall plan, design and construct county wastewater facilities to avoid sanitary sewer overflows.
            1.  The twenty-year peak flow storm shall be used as the design standard for the county’s separated wastewater system.

To meet this standard, facilities must have capacity to convey peak flows of a magnitude that can be expected on an average of once every 20 years.  Peak flows consist of base flows, plus “infiltration and inflow” volumes.  Infiltration and inflow is described as excess water that enters sewer pipes from groundwater and stormwater.  According to the 2015 Regional Needs Assessment, the peak flow is comprised of 30-40% base flow, and 60-70% infiltration and inflow.  
 
Flow monitoring and modeling information that was developed for initially for the Regional Infiltration and Inflow Control Program, led to improved analysis of capacity needs within the regional system.  In recognition of the importance of regular and systematic monitoring of flow volumes, the 2007 Update recommended a number of revisions to existing Conveyance System policies, including the requirement for flow monitoring every ten years, noted above.

Decennial Flow Monitoring is used to support the evaluation of conveyance needs in the Conveyance System Improvement Program (CSI).  That program incorporates Decennial Flow Monitoring data together with demographic and rainfall projections to identify locations in the regional conveyance system where capital projects are needed to meet capacity requirements.  The 2017 Conveyance System Improvement Program Update included a listing of recommended capital projects, together with a map illustrating the location of the proposed projects.

Locations of Planned Conceptual Conveyance System Improvement Projects in the Separated Sewer Service Area[footnoteRef:3] [3:  2017 Conveyance System Improvement Program Update, pp3-20  1805_Final-CSI-2017-Program-Update-rev.ashx (kingcounty.gov)] 
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ANALYSIS

As noted, the Decennial Flow Monitoring project, and the Conveyance System Improvement Program which it supports, are structured to identify needed capacity and condition improvements in the regional conveyance system.  As noted, existing estimates, indicate that 60-70% of total flows currently consist of infiltration and inflow.  These I/I volumes add significant expense and complexity to the wastewater program, as pipelines and pumping stations, as well as treatment facilities, must be sized to meet these volumes.  Capacity expansion projects in the conveyance system are not inexpensive; the Mercer/Enatai project, currently under construction, is anticipated to cost $146 million at completion; the Coal Creek Sewer Upgrade Project, which is expected to begin construction in 2023, is projected at $132 million.  As the graphic below suggests, current projections indicate that future Infiltration and Inflow will continue to be problematic. 
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These conditions suggest a number of policy and analytic questions relative to the Decennial Flow Monitoring Project, and the larger Conveyance System Improvement Project:
· Will the current Decennial Flow Monitoring project indicate any improvement, or worsening, of projected infiltration and inflow volumes compared to earlier projections?  If projections significantly worsen, suggesting that capacity limits are closer than earlier expected, will an acceleration of existing conveyance capacity projects, and/or the addition of new projects, be required?  What are the cost implications and rate implications of such an outcome?
· If flow volumes are increasing at a rate faster than projected, are recent conveyance system improvement projects still anticipated to meet 20-year peak flow requirements through 2060?
· Will the Decennial Flow Monitoring project delineate the source of infiltration and inflow by location?
· Is there any pattern of association of infiltration and inflow volumes with new development?  With older communities? With active local control efforts?
· Will the Decennial Flow Monitoring project and the larger Conveyance System Improvement Project result in capital project recommendations that respond to capacity concerns aggravated by excessive infiltration and inflow volumes?  Are conveyance system control projects driven mostly by capacity needs related to population growth and regional development?  Or by infiltration and inflow?   
· Are there policy opportunities for modified policies in the Regional Wastewater Services Plan that could help improve the infiltration and inflow profile?
· During dry seasons, does the pattern of conveyance pipe leakage lead to “exfiltration”—the leaking of wastewater flows to surrounding soils?

INVITED

· Bruce Nairn, Modeling Supervisor, Wastewater Treatment Division
· Steve Tolzman, Conveyance System Improvement Supervisor, Wastewater Treatment Division


ATTACHMENTS

1. King County Code 28.86.070  Infiltration and Inflow Policies 1, 2, and 3 from Regional Wastewater Services Plan
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