RWSP Update - Separated System Conveyance
Policy Memo #2     
Policy Question
This memo is focused on policy questions related to the Separated System Conveyance topic of the Regional Wastewater Services Plan (RWSP) Update. The policy question analyzed in this memo is: 
Given the uncertainties in future growth rates reported by Washington State and the Puget Sound Regional Council, how aggressively beyond legal requirements should WTD expand capacity to account for future population growth? 
For the purposes of this memo, this capacity question is analyzed through the lens of separated system conveyance, particularly focusing on project sizing and project timing. This capacity-related question will also be analyzed in a policy memo dedicated to treatment capacity scheduled for completion in September 2026.
Problem Statement
King County’s Wastewater Treatment Division (WTD) uses a set of planning assumptions to estimate the need for infrastructure expansion to meet future conveyance capacity needs. The need for increased capacity is due to population growth (i.e., a need for more pipe reaches and greater pipe volume) and an increase in infiltration and inflow (I/I) that results both from expansion of the system (more pipe surface area that can harbor leaks or illicit connections) and degradation of existing pipes. Over a 50-year planning horizon, most of the volume expansion needed in a planned capacity improvement is due to increasing levels of I/I.  
After assessing capacity needs, conveyance infrastructure improvements are then sized conservatively to ensure that new infrastructure can support capacity well into the future. Due to capital funding constraints, these improvements are often installed just before the old structure reaches full capacity. 
Building infrastructure to meet larger—and perhaps unnecessary—capacity requirements is more costly than building smaller infrastructure. Similarly, installing capacity improvements before they are needed ties up capital that could be used for other improvements. However, building undersized infrastructure risks needing additional capacity upgrades more quickly, while delaying a project until its need is imminent could precipitate construction cost risks. 
Contextual and Baseline Information
What is known about the topic and current conditions
WTD’s Separated Sewer System
Typically, sewers built after the 1950s do not combine sanitary and stormwater flows into a single sewer system. In the urban landscape, the separated sewer system works in concert with distinct stormwater collection systems to manage sanitary and wet weather flows, respectively. Separated sewer systems comprise an interconnected system of pipes, pump stations, and other infrastructure that convey wastewater from homes and businesses to local wastewater collection systems and then to the regional wastewater treatment facilities. 
 WTD owns and maintains about 250 miles of separated sewer system conveyance, which represents about 65% of WTD’s pipe system. Wastewater from homes and businesses within all the cities and sewer agencies within the WTD service area, except most of Seattle, is collected through around 5,900 miles of locally managed pipes, which then are connected to the regional separated system.
WTD’s Separated Sewer Planning Process
WTD plans for capacity upgrades to the separated sewer system through updates to the Conveyance System Improvement (CSI) Plan. Each decade, with the start coinciding with U.S. Census years, WTD undertakes an extensive Decennial Flow Monitoring effort to document flows throughout its conveyance system. This large decennial flow monitoring effort temporarily augments a system of permanent flow monitors that WTD continuously maintains. This flow data and a set of planning assumptions are used to model future flows in each segment of conveyance. The planning assumptions include estimates of population growth, water usage, and expected infiltration and inflow (I/I) across the planning horizon. Increases in I/I are the largest contribution to increasing conveyance capacity needs. 
Through this process, WTD can determine which segments of conveyance have inadequate capacity to manage future flows. Once these conveyance capacity needs are identified, WTD then develops conceptual projects to meet future capacity needs. Current practice for how this process is implemented is described below. 
Current policies in code, contract, or in practice
King County Code (K.C.C. 28.86, Wastewater Treatment) guides WTD’s work in the separated conveyance system. The policies relevant to this memo are:
	Relevant Policies in K.C.C.
	Description

	CP-1(1)
	The twenty-year peak flow storm shall be used as the design standard.

	CP-2
	King County shall construct the necessary wastewater conveyance facilities to convey wastewater from component agencies to the treatment plants.

	CP-3
	King County shall periodically evaluate population and employment growth assumptions.



Current Practice—Developing Capacity Improvement Projects
The process used to develop capacity improvement projects first determines whether conveyance facilities can convey a 20-year peak flow without surcharging (filling and backing up through the pipe)  under current conditions. Pipes that surcharge are at risk of overflowing. Facilities that can convey this estimated peak flow are assigned a level of service (LOS) of greater than 20. Facilities that cannot convey a peak flow are assigned a LOS of less than 20; for example, a LOS below 5 means there is a one-in-five chance that surcharging will occur in any given year. 
Conceptual projects to increase capacity are then developed for infrastructure with a LOS of less than 20. These conceptual projects are sized to accommodate the 20-year peak flow projected for 50 years from the year of the last major flow monitoring effort; these peak flows include both increased flow due to projected PSRC population growth and increased I/I. For example, in the 2017 CSI report, based on flow monitoring that began in 2010, the 20-year peak flow expected in 2060 was used as the basis for sizing new pipe. 
Although the project planning process begins for all conveyance needs once they are identified as being below a 20-year LOS, the conceptual projects are not advanced through WTD’s project development pipeline until later. Capacity improvements are generally implemented when the capacity-limited infrastructure reaches a 2-year LOS. 

Current Practice—Estimating Population Growth
WTD currently updates population and employment growth assumptions every decade using Puget Sound Regional Council (PSRC) forecasts, which correspond with decadal updates to the U.S. Census. These PSRC forecasts are aggregated from the parcel level to match WTD’s service area. PSRC does not extend its forecasts to the time horizon that WTD considers for conveyance planning, so WTD’s planning and modeling teams extend the PSRC data using simple extrapolation methods. 

The system “must-dos”
WTD must meet Washington State requirements, which are derived from and expand upon U.S. Law and Code (Clean Water Act, Pub. L. 92-500; 33 U.S.C. § 1251 et seq.). WTD must also abide by the growth management policies of Washington State by providing services to the local urban growth area, and WTD must account for projected population growth in its General Sewer Plan. 
Essentially, the separated sewer system must not be underbuilt for the projected population growth. The system must be built to convey all expected flows from the population, with no sanitary sewer overflows (SSOs). Even overflows that do not reach waters of the U.S. can be violations of the federal Clean Water Act permit requirements under some circumstances. WTD’s National Pollutant Discharge Elimination System (NPDES) permits, issued by the Department of Ecology, do not allow for SSOs in the separated conveyance system. 
The Revised Code of Washington (RCW 36.70A.110) states:
“(2) Based upon the growth management population projection made for the county by the office of financial management, the county and each city within the county shall include areas and densities sufficient to permit the urban growth that is projected to occur in the county or city for the succeeding twenty-year period […] As part of this planning process, each city within the county must include areas sufficient to accommodate the broad range of needs and uses that will accompany the projected urban growth including, as appropriate, medical, governmental, institutional, commercial, service, retail and other nonresidential uses.” 
The Washington Administrative Code (WAC 173-240-050) states: 
“(3) The general sewer plan shall include the following information […]
(e) The population trend as indicated by available records, and the estimated future population for the stated design period.”


Current and budgeted expenditures
In July 2025, WTD provided a list of conveyance capacity projects to the Regional Water Committee (RWQC). 11 projects are related to conveyance capacity upgrades, totaling $736M or approximately 6.5% of WTD’s total Capital Improvement Plan (CIP) between 2025 and 2035. The conveyance capacity projects and the costs included in the CIP include: 
[image: ]
** The cost estimates shown above were presented to RWQC in July 2025 and may be updated as capital projects are advanced and further defined.

Summary of science/data (if applicable) 
Population Growth
The Washington Office of Financial Management (OFM) provides ranges of possible population growth scenarios for Washington counties, from low to high. The PSRC forecast through 2050, included in the graph below, falls within this range. Note that WTD’s service area is not the entirety of these three counties; this data is provided to show consistency across agencies that issue the raw data WTD uses to develop service-area estimates. 
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Sanitary Sewer Overflows
WTD’s system modeling strategy focuses on surcharging (the backing-up of flow within a pipe) rather than SSOs because (1) surcharging is much easier to predict and detect, and (2) surcharging is a more conservative standard. Surcharging is a necessary precondition to overflow, but pipes that surcharge do not necessarily overflow. 
Understanding WTD’s experience with SSOs can provide context for the region’s risk tolerance in relation to determining how large and how quickly conveyance capacity projects are constructed.
Sanitary sewer overflows are relatively rare across WTD’s system. SSOs attributable to capacity limitations tend to be concentrated in specific problematic locations. 
Between 2019-2024, WTD experienced six SSOs that can be attributed to capacity limitations.  Three were at Medina pump station. Some improvements to the Medina pump station have since been made, and further improvement projects for the Medina conveyance and the Medina pump station are in the CIP.
Over the same time period, WTD experienced another 26 SSOs that were attributed to asset or operational failure or another non-capacity-related cause. 
Example Practices from Other Jurisdictions/Industry
Wastewater utilities across the country use different standards for designing for future capacity. Following King County Code, WTD designs conveyance capacity to a 20-year peak flow standard, using a 50-year planning horizon. 
This 20-year peak flow standard is a conservative standard nationwide. For example, East Bay Municipal Utilities District, which provides sewage treatment services for the communities east of San Francisco Bay in California, uses a 5-year design storm standard that accounts for elevated groundwater. 
Policy Issues, Challenges, and Opportunities
There are a few challenges to consider when considering population growth as it relates to conveyance system capacity.
1. Population growth is a relatively small component of projected future flows.
Infiltration and inflow (I/I) are much larger factors in sizing new conveyance facilities. Because the planning process to determine conveyance size and improvement installation timing accounts for total flows, including both population changes and I/I, the policy question here overlaps with policy questions for I/I. That is, risks and opportunities associated with project sizing and timing could be impacted by policy decisions to reduce I/I. 
2. WTD accepts all flows sent to the regional system from its component agencies, and component agencies are required to provide sewer services within the Urban Growth Area. WTD cannot refuse to accept these flows. 
Range of policy options with associated actions and considerations (including qualitative description of costs)
The policy options presented below describe potential choices and Separated System Actions that could be implemented to address the policy question:
· How aggressively beyond legal requirements should WTD expand capacity to account for future population growth? 
WTD expects the need for increased sewer conveyance capacity to extend well into the future. Most of this conveyance capacity need is driven by increasing I/I; options for reducing that need are provided in a separate policy memo dedicated to the I/I topic. Given increasing capacity needs and the mandated prevention of SSOs, several policy options to answer this question include:
1. Maintain current policies and practice
2. Take a less aggressive approach to expanding conveyance capacity by reducing pipe sizing design standard and applying a less conservative guideline for identifying new capacity needs. 
3. Take a more aggressive approach to expanding conveyance capacity by installing planned capacity improvement projects more quickly.
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Summary of Policy Options
	
	Goal
	Description
	Separated System Actions

	#1 
	Maintain current policies and practice in conveyance capacity planning for population growth

	Continue to identify needs and develop conceptual projects based on the 20-year design standard but take on risk in implementation timelines to allow for flexibility in capital allocation. 

	Develop conceptual projects when conveyance capacity falls below a 20-year LOS; prioritize installation when conveyance capacity is at or below a 2-year LOS.

Design conveyance capacity improvements to accommodate 20-year peak flows at the 50-year time horizon. 

	#2 
	Take a less aggressive approach to conveyance capacity planning due to population growth


	Reduce short-term construction costs by reducing pipe sizing design standard and applying a less conservative guideline for identifying new capacity needs.

	Identify needs and develop conceptual projects when conveyance capacity falls below a 5-year LOS (depending on chosen I/I Policy Options); prioritize installation when conveyance capacity is at or below a 2-year LOS.

Design conveyance capacity improvements to accommodate 5-year peak flows at the 50-year time horizon.

	#3 
	Take a more aggressive approach to conveyance capacity planning due to population growth  


	Better protect against risk of SSO by installing planned capacity improvement projects more quickly.

	Develop conceptual projects when conveyance capacity falls below a 20-year LOS; prioritize installation when conveyance capacity is at or below a 5-year LOS.



Policy Option #1 – Maintain current policies and practice in conveyance capacity planning for population growth.
Justification
This policy option would maintain the current approach to managing separated system conveyance capacity due to population growth. It maintains a conservative design standard but allows WTD more flexibility in allocating the capital budget to different projects as needed. 
Considerations
This policy option would result in the continued implementation of current practice, meaning that sizing requirements for the separated conveyance system would not change, and WTD would implement projects as capital funding is available but before severe risk of SSO. In practice, this means that projects are sized conservatively, but that their installation is deprioritized for other system-wide capital needs that are driven by more stringent regulatory requirements.  

Policy Option #2 – Take a less aggressive approach to conveyance capacity planning due to population growth.
A less aggressive approach would reduce the design standard specified in King County Code to be less than the 20-year peak flow at the planning horizon. By choosing a reduced design standard, such as a 5-year peak flow instead of a 20-year peak flow, WTD would design slightly smaller conveyance projects. Note that the design standard would still be applied to the extent of the 50-year planning time horizon; e.g., the estimated 5-year peak flow in 2070 based on flow monitoring from 2020. 
Justification
The current 20-year peak flow design standard is very conservative compared to other design standards used by other utilities nationally. Lowering the standard would decrease the number of conveyance capacity projects included within the 50-year planning horizon of the Conveyance System Improvement Plan (as WTD would only plan upgrades for sections of conveyance that are at the 5-year design capacity).
Considerations
In the short term, with Option #2 conveyance capacity projects would require fewer resources overall since there would be fewer capacity projects in the 50-year planning horizon. Those projects constructed would have smaller pipe sizes and, thus, often be less expensive to build. So, in the short term, individual conveyance projects and the overall cost of all conveyance capacity projects under Option #2 may be less costly than Option #1. Note though, that the majority of the costs of major conveyance projects are not in the size of pipes, but in other construction costs. 
Long-term, by using a reduced design standard, WTD may need to construct conveyance capacity projects more frequently, as the full capacity of the pipe could be reached more quickly. More conveyance capacity projects more frequently could result in higher total costs for conveyance capacity over the longer term. 
Determining capacity needs in the planning process as pipe capacity falls below a 5-year LOS rather than a 20-year LOS would have the effect of postponing projects from the CIP, potentially allowing for more flexibility in capital allocations across the agency. 
Additionally, when pipes are built to a 5-year design standard, larger storms would result in a higher risk of SSOs, due to less volume in the pipe to accommodate large amounts of I/I.
Overlap with I/I Policy Options:
If more aggressive approaches to reducing I/I are chosen as part of this update to the Regional Wastewater Services Plan (see Policy Memo #1), potential conveyance capacity needs would still need to be identified well in advance to have enough time for an I/I reduction project to reduce or eliminate the need for a capacity improvement. Identifying projects according to the 5-year standard suggested here would not provide enough time; however, a 20-year standard could still be used to identify needs and develop projects, while the design standard is set at 5 years.

Policy Option #3 – Take a more aggressive approach to conveyance capacity planning due to population growth.
A more aggressive approach to conveyance capacity would prioritize installing capacity improvement projects more rapidly, when a 5-year LOS is reached rather than a 2-year LOS. 
Justification
By prioritizing capacity improvements at a 5-year LOS, WTD could better protect against risk of SSO. 

Considerations
Earlier construction of conveyance capacity projects may result in projects from other categories of WTD’s capital program being deferred. This could result in further exacerbating the backlog of WTD capital projects that would need to be built in the near term to reach compliance. Compared to Options #1 and #2, this would result in more spending on capacity improvement upgrades in the separated system in the short-term. 
Interested and affected parties WTD will engage to gather input
WTD’s component agencies and MWPAAC are the primary audiences that need to be engaged on separated sewer capacity population growth policy options.
Rate structure considerations (if applicable)
There are no known rate structure considerations for this policy question.
Relationship to contracts
There are no known contract implications for this policy question.
Equity and Social Justice (ESJ) impacts
Based on the definition of equity and social justice in the King County Equity and Social Justice Plan 2016-2022, there are no known equity and social justice impacts for this question.
Planning-level cost estimates
This section will be added into the policy memo as the “Step 2” analysis later.
Evaluation of outcomes: identify impacts and outcomes of each option
This section will be added into the policy memo as the “Step 2” analysis later.
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Project Name 2025-2035 Cost Estimates

North Mercer Island and Enatai Interceptors Upgrade $ 38,415,620
Richmond Beach PS Upgrade 28,789,079
Richmond Beach Edmonds Interceptor Parallel 10,513,782
Black Diamond Trunk Capacity Upgrade 164,391,988
Garrison Creek Interceptor Replacement, Realignment, and Diversion 14,173,165
Lake Hills and NW Lake Sammamish Interceptor Upgrade 152,451,573
Boeing Creek Trunk Replacement and Parallel 835,661
Coal Creek Siphon and Trunk Parallel 153,671,044
Medina Pump Station Upgrade 43,618,526
Sammamish Plateau Diversion (Phase 1) 112,165,420
Soos Creek Cascade Relief Interceptor No. 2 Upgrade 16,796,707

$ 735,822,565
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*Based on total population for King, Pierce, and Snohomish Counties




