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Introduction

This report presents the updated planning assumptions that the King County Wastewater
Treatment Division’s (WTD) Conveyance System Improvement (CSI) Program and Treatment
Planning Program (TPP) use to forecast future wastewater flows and loadings in the separated
sewer system and at WTD’s three regional treatment plants. The purpose of forecasting future
wastewater flows and loadings is to ensure WTD’s infrastructure is properly sized. The report also
documents the methodology and process for updating the planning assumptions.

Background

Wastewater Treatment Division (WTD) protects public health and the environment by collecting
and treating wastewater while recovering valuable resources for a thriving Puget Sound region.
WTD provides wholesale treatment for wastewater collected from 18 cities, 15 local sewer utilities,
and the Muckleshoot Indian Tribe. WTD’s regional wastewater system serves approximately 2
million people in the Seattle metropolitan area, including most urban areas in King County and
parts of south Snohomish County and northeast Pierce County.

King County’s wastewater system includes three large regional treatment plants (West Point
Treatment Plant [West Point] in the City of Seattle, Brightwater Treatment Plant [Brightwater] in
south Snohomish County, and South Treatment Plant [South Plant] in the City of Renton); one
small treatment plant and one community septic system on Vashon Island; one small treatment
plant in the City of Carnation; five wet weather treatment stations in the City of Seattle; about 383
miles of regional sewer pipes; 26 regulator stations; 48 pump stations; and 38 combined sewer
overflow outfalls. The conveyance system includes combined sewers in about two-thirds of the
City of Seattle that carry both wastewater and stormwater. The rest of the County’s conveyance
system consists of separated sewers that carry wastewater.

WTD uses peak flow modeling to forecast future capacity demands in the separated portion of the
regional wastewater system and flow and loading projections to forecast capacity demands at its
regional treatment plants. Input to the models includes information obtained from local agencies’
sewer comprehensive plans, population and employment data, measured flow, rainfall and
evapotranspiration data, land uses, topography, water consumption data, and assumptions about
future conditions (collectively referred to as “planning assumptions”). The flow models are
recalibrated, typically every 10 years, based on the latest flow monitoring data. Current flows are
used as the baseline to project future flows. The baseline year for previous modeling was 2010; the
baseline year for current modeling is 2020.

The planning assumptions were originally developed and applied during preparation of the
Regional Wastewater Services Plan (RWSP), which was approved in 1999 by King County Ordinance
13680. The assumptions are periodically reviewed and updated as part of WTD’s CSI Program plan
updates. WTD works collaboratively with the Metropolitan Water Pollution Abatement Advisory
Committee (MWPAAC) to update the planning assumptions.

WTD used eight planning assumptions to forecast flows from 2000 baseline conditions as part of
the 2004 RWSP update. These assumptions were reviewed and updated for a 2010 baseline for the
2013 RWSP comprehensive review and the 2017 CSI Plan update. WTD also uses biochemical
oxygen demand (BOD) and total suspended solids (TSS) planning assumptions to forecast future
wasteloads. The 2014 Treatment Plant Flow and Wasteload Projections updated baseline loading
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assumptions for use in the 2019 Treatment Plant Flows and Loadings Study. The topic of this
report is the 2025 update of these assumptions for a 2020 baseline.

The flows and loadings planning assumptions and their definitions are as follows:

e Design Standard. The measure used for sizing and costing conveyance facilities in the
portion of the wastewater system with separated sewers. King County Policy 28.86.060 CP-
1 requires the use of a 20-year peak flow standard.

e Planning Horizon. The furthest point in the future that WTD estimates future wastewater
flows and loadings to identify capacity constraints.

e Future Service Area. The extent of the planning area where WTD will provide services into
the future. The future service area is the potentially sewerable land within the urban growth
area (UGA) of King, Snohomish, and Pierce counties where WTD provides service.

e Sewered Area Growth Rate. The rate of increase in areas served by sewers, either through
new development or conversion of parcels on septic systems to sewers. This rate is defined
as the conversion rate of sewerable land to sewered land each decade within WTD’s future
service area.

e Future Population. The projected future sewered population and employment
within WTD’s service area. The projected population is based on the Puget Sound Regional
Council’s (PSRC) forecasted population for the Puget Sound region.

e Water Conservation. The anticipated change in per person indoor water use that impacts
base wastewater flow. It is represented as the ratio of the projected per person wintertime
water use relative to the baseline per person wintertime water use rate.

o Degradation Infiltration and Inflow (I/1). The anticipated rate of increase in peak I/l flows
each decade due to the decline in condition of the sewer system.

o New Construction I/l. The peak I/l rate for areas where new growth in the sewered area has
occurred. Based on flow monitoring of areas with newly constructed conveyance, WTD
assumes an average starting rate of peak I/l that can be expected for parcels that will
connect to the sewer.

e BOD and TSS Loadings. The projected future influent BOD and TSS loadings to Brightwater,
South Plant, and West Point.

Methodology and Results

Table 1 presents an overview of the previous and updated planning assumptions and summarizes
the methodology used to update each assumption. Throughout the process, WTD staff provided
progress briefings to MWPAAC and its committee members, in turn, provided feedback and input
that informed the analyses. Sections 1.0 through 9.0 of this report provide further details on each of
the updated assumptions, including background information, the specific methodology used, and
a description of the updated assumption.

The key sources of information that influenced updates to the assumptions included flow
monitoring data collected during the 2020 WTD Decennial Flow Monitoring Project; PSRC’s 2023
Land Use Forecast; updated local agency information and geographic information system (GIS)
data layers for the service area; and influent BOD and TSS data from Brightwater, South Plant, and
West Point. The details regarding these sources are as follows:

e The Decennial Flow Monitoring Project began in 2019 and a total of 136 temporary or
permanent flow meters were used in the separated portion of WTD’s service area. Flow
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data were collected over three wet seasons from October 2019 through May 2022. These
data represent the most comprehensive flow monitoring information collected by WTD
since the last decennial flow monitoring was completed in 2012.

e The PSRC 2023 Land Use Forecast provides projections of future population and
development in the Puget Sound region based on American Community Survey data, United
States Census Bureau data, and development capacities established in comprehensive
plans for local jurisdictions. The forecasts are available on PSRC’s website.

e Updated GIS data and local agency information were collected from a variety of sources.
These sources included updated sewer comprehensive plans, local sewer maps, aerial
photography, septic system data, water agency population and billing data, tax assessor
parcel data, and other relevant GIS layers.

e Influent BOD" and TSS measurements from 2018 through 2022 for Brightwater, South Plant,
and West Point treatment plants were compiled and adjusted to loads while accounting for
flow transfers to and from Brightwater. These BOD and TSS loads included residential,
commercial, and industrial loadings. At South Plant, the loadings also included septage
from septage haulers, solids from Vashon and Carnation treatment plants, and loadings
from the Seattle-Tacoma International Airport’s (Sea-Tac) Industrial Wastewater Treatment
Plant. At West Point, the loadings also included street wash-off and stormwater that enters
through the combined sewer.

TWTD measures BODs, which is the amount of dissolved oxygen consumed in 5 days by biological processes
breaking down organic matter.
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Table 1. Summary of methodology and results of updated planning assumptions for wastewater flows and loadings forecasting

Design Standard

20-year peak flow

20-year peak flow

No updates

Planning Horizon

50-year planning horizon (to the
year 2060)

Planning horizon to the year 2070

Reviewed growth trends and
concluded that 50 years remains a
reasonable planning period

Future Service Area

The unsewered potentially
sewerable areas in urban growth
areas in King, Snohomish, and
Pierce counties where WTD serves

The unsewered potentially
sewerable area within King,
Snohomish, and Pierce County
UGAs where WTD provides
service, including the adopted
southwest Snohomish County
UGA expansion

Reviewed the Buildable Lands Reports
for King, Snohomish, and Pierce
counties and discussed potential for
expansions with county-level planning
staff

Sewered Area
Growth Rate

100% of potentially sewerable
area in 2010 is sewered by 2060, at
a rate of 20% per decade starting
in 2010

12.5% of the 2020 potentially
sewerable area will be sewered
each decade until 100% is
sewered by 2100

Combined a variety of land use data
sets into a new service area model to
delineate flow basins and compare
changes in land use over time

Future Population

2013 PSRC population and
employment forecasts allocated
to sewer basins

2023 PSRC population and
employment forecasts allocated
to sewer basins

Allocated PSRC 2023 Land Use
Forecast for 2030, 2040, and 2050 to
sewer model basins. Assumed
straight-line extrapolation of the
growth rate from PSRC forecast data to
produce forecasts for 2060 and 2070
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Water
Conservation®

Residential: 10% reduction
between 2010 and 2030; no
additional reduction after 2030.
Commercial/Industrial: same as
residential

5% reduction in per capita and
per employee use each decade
between 2020 and 2040; no
additional reduction beyond 2040

Collected and reviewed indoor water
consumption data and projections
from major water purveyors in WTD’s
service area to calculate base flows by
treatment plant service area

Degradation I/1

Model basin I/l in year 2010 with
assumed increase of 7% per
decade

Model basin I/l in year 2020 with
assumed increase of 7% per
decade

Used Decennial Flow Monitoring
Project data to assess peak I/l from
model basins that have not
significantly changed in last 10 years
and compared the data with previous
estimate of peak I/l; quantified
changes in peak I/l estimates for
basins with good data and calibrations
in both time periods

New Construction
1/]

2,000 gpad with 7% degradation
per decade increase

2,000 gpad with 7% degradation
per decade increase

No Change — Used Decennial Flow
Monitoring Project data to assess peak
I/l from newly sewered areas

BOD and TSS
Loading

Per capita and per employee
loading rates remain constant
throughout the planning horizon
and uniform throughout the
service area of the three regional
treatment plants

Per capita and per employee
loading rates remain constant
throughout the planning horizon
and uniform throughout the
service area of the three regional
treatment plants

No Change — Reviewed recent loadings
data from each treatment plant
alongside updated population and
employment data

Note. gpad = gallons per acre per day.

8 Water consumption and conservation were presented separately for the 2014 planning assumptions update.
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Updated Planning Assumptions
1.0 Design Standard

The design standard is the measure for identifying capacity constraints and sizing facilities in the
portion of the wastewater system with separated sewers.

1.1 Background

Since the adoption of the RWSP in 1999, King County policy has required WTD to design new
conveyance facilities in the separated portion of the regional wastewater system to be able to
convey the anticipated 20-year peak flow (King County Code 28.86.060). This capacity standard, or
design flow, is intended to protect public health and the environment by reducing the risk of
surcharging and potential sanitary sewer overflows to less than a 5% chance of occurring in any
given year on average. The standard is applied to the final design horizon year for new facilities,
reducing near-term risk even further. The design standard supports ongoing compliance with the
County’s National Pollutant Discharge Elimination System permits, which prohibit all unauthorized
discharges.

A 20-year peak flow event consists of storm flow (i.e., rainfall-derived I/1), background groundwater
infiltration, and base flow (i.e., wastewater from homes and businesses). Unlike the method of
designing to a peak storm, designing to a peak flow uses a hydrologic model to estimate flow rather
than assuming the highest intensity rainfall events correspond directly to peak flows. The peak flow
approach accounts for varying geographic precipitation coverage, antecedent moisture conditions,
and impacts from successive rainfall events, all of which are common regionally. As an example, a
large summer storm preceded by several days of dry weather may result in a lower peak flow than a
storm of equal magnitude during the wet weather season when groundwater levels are elevated.

A 20-year peak flow standard is a robust, risk-averse sizing standard that is more expansive than
those commonly used by other wastewater utilities across the country. In contrast, the standard is
less stringent than the National Pollutant Discharge Elimination System permit’s complete
prohibition on sanitary system overflows. When it was adopted as part of the RWSP, the County
and local agencies concluded that designing to a lower level of service (e.g., a 5-year peak storm
flow) carried too great a risk of adverse impacts and permit violations from overflows. The design
standard applies during the design and construction of conveyance facilities, but it is not wholly
determinative of the timing and sequencing of individual capacity upgrade projects.

During the design of pump station facilities, additional capacity-related design criteria and
guidelines may also apply. Some assets, including pumps and appurtenances, may be sized to
correspond with the anticipated useful life of the asset if the equipment is expected to reach the
end of its useful life prior to flows exceeding the design standard.
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1.2 Methodology
The separated conveyance design standard is set by King County Code, and WTD did not pursue

code revision during the current update of the planning assumptions. The upcoming RWSP update
process will provide an opportunity to evaluate King County policies for potential revisions.

1.3 Updated Assumption

WTD will retain the adopted 20-year peak flow standard for determining capacity needs in the
separated portions of the regional wastewater conveyance system.
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2.0 Planning Horizon

The planning horizon is the furthest point in the future that WTD estimates future wastewater flows
and loadings to identify capacity constraints for planning purposes.

2.1 Background

The 2007 CSI Plan used a planning horizon to 2050, the year when the service area was assumed to
reach full development (i.e., build-out). The 2017 CSI Plan update effort included a qualitative
review of this assumption in 2013 and concluded that population growth and zoning for higher
density were likely to continue beyond 2050. Therefore, the County instead moved to a 50-year
planning horizon assumption to 2060. The 2060 planning horizon was also used in the 2014
Treatment Plant Flow and Wasteload Projections. Both the 2017 CSI Plan update and the 2014
Treatment Plant Flow and Wasteload Projections report forecast the 20-year peak flow through the
year 2060 for sizing conveyance capacity projects and identifying treatment capacity limitations,
respectively.

Recurring model updates and project predesign verification steps allow for refinement of flow
projections and confirmation of a capacity project’s need before the projectis implemented,
thereby reducing the risk associated with inherent uncertainty in distant forecasts.

2.2 Methodology

To determine an appropriate planning horizon for identifying capacity needs, the County reviewed
the rationale for the assumption and sought input from subject matter experts. WTD Separated
Conveyance Planning, Modeling, and GIS staff met with the King County demographer and the
Puget Sound Regional Council principal planner to discuss population and economic growth
projections and the concept of build-out in the region. “Build-out” refers to a pointin time when an
area is fully developed and zoning capacity has been reached. PSRC currently uses an
approximately 30-year horizon to the year 2050 for projections. PSRC is considering expanding to a
40- or 50-year horizon in future model updates.

The PSRC regional population was estimated to be 4.3 million people in 2020 for the entire region,
and updated projections estimated an increase to 5.9 million by 2050. These estimates are distinct
from the population estimates within WTD’s service area. While there is uncertainty, population
growth in the region is expected to continue beyond PSRC’s current horizon of 2050. Additionally,
the trend of zoning for higher density land use is also expected to continue. The participants in the
discussion concluded that build-out and population saturation in the regional wastewater service
area remained unlikely.

Based on the estimated growth in sewered area calculated during this update, the year when all
potentially sewerable parcels in WTD’s future service area are anticipated to be sewered is 2100.
This pointin time is similar in concept to build-out; however, zoning capacity may not be
maximized, and substantial uncertainties exist in all population projections as they move further
out.

WTD completed a survey of 20 large wastewater utilities nationwide in 2023 and determined that
20 to 30 years were the most used planning horizons among the wastewater utilities surveyed.
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However, the service life of WTD’s regional conveyance facilities typically exceeds 30 years, and
longer planning horizons reduce the risk that asset replacements will occur without the
appropriate capacity upgrades identified. A 50-year planning horizon also aligns with common
product specifications for the anticipated end of service life (i.e., life cycle) of conveyance
pipelines.

2.3 Updated Assumption

WTD will continue to use a 50-year planning horizon and estimate wastewater flows and loadings
to the year 2070 for the current baseline year of 2020. Fifty years is considered an adequate and
reasonable timeframe for identifying future flow and loading capacity constraints.
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3.0 Future Service Area

The future service area is the extent of the planning area where WTD expects to provide wastewater
services in the future.

3.1 Background

Washington State’s Growth Management Act (GMA) generally restricts the provision of sewer
services to development within the UGA. Therefore, the previous assumption identified the future
service area as the unsewered potentially sewerable areas within the UGA boundary of King,
Snohomish, and Pierce counties where WTD provides wastewater service.

Under the GMA, the Washington State Office of Financial Management develops population
projections every 5 years for each county. Counties are required to select, in consultation with
cities, a 20-year GMA planning target and determine where projected growth should be directed to
occur. Urban growth areas, and zoning densities within them, are reviewed to ensure they can
accommodate the growth that is projected to occur in the county or city over the 20-year period. If
the review determines that future growth cannot be accommodated within the existing boundaries
of the UGA, the UGA may be changed by the county. Because the GMA only requires counties to
select planning targets for the next 20 years, there is no reliable information or method for
predicting UGA changes that may occur further into the future.

In addition, King, Pierce, and Snohomish counties are required to complete Buildable Lands
reports every 10 years. The Buildable Lands reports examine actual development to determine if
cities and counties have designated adequate amounts of residential, commercial, and industrial
lands to meet the growth needs.

Other than minor adjustments to the UGA boundary, WTD’s future service area planning
assumption has not changed substantially since the 1990s. However, based on the Washington
State Office of Financial Management’s 2022 projections, the region is expected to experience
significant growth over the coming decades, with the possibility of UGA expansions to
accommodate this growth.

3.2 Methodology

To update the future service area planning assumption, WTD reviewed the Buildable Lands reports
for King, Snohomish, and Pierce counties to identify anticipated changes to the UGA over the next
20 years. King and Pierce counties are not forecasting any changes to their UGAs in the next 20
years. WTD staff spoke with Snohomish County planners and confirmed the county has adopted
UGA changes through its Comprehensive Plan Update process, which willimpact WTD’s future
service area.

Urban growth area changes were needed in Snohomish County to accommodate the GMA planning
targets through 2044. Per Snohomish County’s 2024 Comprehensive Plan Update and its adopted
Ordinance 24-030, the east boundary of the Southwest UGA will be expanded by approximately 378
acres and includes redesignating the area from “Rural Residential” to “Urban Medium Density
Residential,” “Urban Low Density Residential,” and “Public/Institutional Use.” The expansion is
necessary to provide sufficient zoning capacity to address the anticipated residential capacity
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shortfall by adding 821 additional housing units and 2,312 additional people. The Southwest UGA
expansion was approved by the Snohomish County Planning Commission in November 2023 and
was adopted by the Snohomish County Councilin December 2024. The area is anticipated to be
sewered over time through local sewer agency conveyance infrastructure, with the flows eventually
entering WTD’s regional conveyance system. WTD’s current population forecast accounts for the
UGA expansion rather than increasing the forecast.

3.3 Updated Assumption

The updated assumption includes the sewered and potentially sewerable areas within the King,
Snohomish, and Pierce County UGAs where WTD provides service, including updates to include
the adopted Southwest UGA expansion. The update was based on information gathered from the
Buildable Lands reports, Snohomish County’s 2024 Comprehensive Plan Update, and Snohomish
County subject matter experts.
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4.0 Sewered Area Growth Rate

The sewered area growth rate assumption is the rate of increase in areas served by sewers, either
through new development or conversion of parcels on septic systems to sewers.

4.1 Background

This planning assumption is used to estimate current and future infiltration and inflow into the
system as it expands as well as the residential population served by the regional sewer system. The
delineation of the WTD service area into sewered, potentially sewerable, and unsewerable
categories informs this assumption.

For the 2004 RWSP update and 2007 CSI Plan update, it was assumed that 90% of the potentially
sewerable area in 2000 would be sewered by 2030 and 100% by 2050. Actual growth between 2000
and 2010 led to a revised sewered growth rate of 20% per decade for the 2013 RWSP
comprehensive review, 2014 Treatment Plant Flow and Wasteload Projections, and 2017 CSI Plan
update, resulting in 100% sewered by 2060.

4.2 Methodology

The following methodology was used to update the planning assumption:

e Delineated the service area into three categories—sewered, potentially sewerable, and
unsewerable areas—based on 2020 conditions and those described in Sections 4.2.1 to
4.2.3.

e Compared the 2020 delineation to the 2010 delineation to determine the rate of conversion
from potentially sewerable to sewered area in the 10-year period.

e Compared the variability of growth rates across the previous two decades and extrapolated
the new planning assumption from an average of the observed rates of conversion.

4.2.1 Model Basin Delineation

Model basins are delineations of the service area used to quantify flows and loads contributed by
local sewer systems to various portions of the King County regional conveyance system. Each
basin in the separated system encompasses an average of approximately 1,000 acres. In general,
model basins are also delineated to quantify flow from one local sewer agency, although a subset
of model basins contain portions of flow from multiple sewer agencies.

The boundary of each model basin was determined by the placement of flow meters installed
during the 2019 to 2021 WTD Decennial Flow Monitoring. The meters were generally placed to
match the locations used in WTD’s Regional Infiltration and Inflow Control Program flow monitoring
(2000 to 2002) and the previous Decennial Flow Monitoring Project (2009 to 2011) to aid in the
comparison of flows in each basin. Several data sources, including sewer comprehensive plans
and available mapping of local sewers, were used to determine the area contributing to each flow
meter, which identified the associated model basin as currently configured. Because the model
basins will be used for future flow estimation, the boundaries of the basins were delineated to
encompass the future basin limit for the eventual sewered area, not just the currently sewered
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area. The actual boundary for each model basin was defined geographically using the King County
GIS parcel coverage as a basis. Figure 1 shows the model basins used for the current update.
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Figure 1. Model basin delineation map (2020)
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4.2.2 Sewered and Unsewered Delineation

A GIS data layer of sewered areas in the regional wastewater service area was originally developed
in 2000 using King County Tax Assessor Parcel Data, orthophotography, environmentally sensitive
areas data, and input from local agencies that contract with WTD for wastewater conveyance and
treatment services. The data layer was updated in 2010 following the same method. This current
update for the base year 2020 incorporated additional data layers and used an updated
methodology.

The primary purpose for classifying the service area is to distinguish between sewered and
unsewered areas and to further distinguish unsewered areas as potentially sewerable or
unsewerable. Potentially sewerable areas are used in planning for future flows and loadings. Parcel
boundaries were used as the basis for delineating sewered and unsewered areas. Various sources
of information, including sewer comprehensive plans, local sewer maps, aerial photography (2019
and 2021), relevant GIS layers, and parcel data, were used to create a GIS layer with the proper
boundaries for each classification.

In a change from previous sewered and unsewered area categorizations, the 2020 analysis was
performed using a data-driven GIS model instead of manually identifying areas based solely on
sewer location and orthophotography interpretation. This new approach was applied to both 2010
and 2020 datasets, using appropriate data to create a consistent result and for a more direct
comparison of growth through time. The updated methodology only uses orthophotography for
quality control, resulting in a less subjective final product.

The following list presents detailed descriptions of the three major service area classifications. The
listis presented in the order in which the parcels were categorized and includes additional
descriptions of the assumptions used in each categorization:

e Unsewerable Area. An area that is not expected to have sewer service within the planning
horizon. Parcels were identified as those located on steep slopes or in floodplains, those
classified as farmland preservation or agriculture, or those identified as airfield, cemetery,
drainage pond, wetland, freeway rights-of-way, golf course, public park, park and ride,
utility, or water.

e Sewered Area. An area served by the separated or combined sewer collection system. It
can be entire parcels or portions of large parcels. Parcels were identified as hon-vacant
parcels, not containing an on-site septic system (OSS), that either had a sewer line passing
through the property or fronted on a right-of-way containing a sewer line.

e Potentially Sewerable Areas. Land areas (both developed and undeveloped) that could
potentially be sewered in the future. The remaining parcels, those not identified as
unsewerable or sewered, were categorized as sewerable. These included vacant parcels
and parcels in the service area with an OSS that could be sewered in the future.

For parcels larger than 1.5 acres that contained a sewer and a building, a portion of the total area
was calculated to be sewered to account for both the base flow from the building and the I/l from
the sewer. Examples include a golf course (unsewerable) and the clubhouse (sewered), or an
airfield (unsewerable) and the terminal (sewered). In these instances, the building square footage
was multiplied by 4.08 to determine the contributing “sewered” land area, which is the same ratio
of land to building in the smaller, fully sewered properties averaged across the service area. This
multiplier accounts for the I/l from a sewer for a similarly sized area. The remaining area of these
partially sewered parcels remained sewerable or unsewerable according to their previous

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026 19



categorization. Note that the sewered area in the model basin, not total area, is the area used in the
MIKE+ hydrologic model as the model basin area.

It is estimated that WTD’s service area contained approximately 130,637 sewered acres, 72,042
sewerable acres, and 20,201 unsewerable acres in 2020. Around 64% of sewerable area in WTD’s
future service area is currently sewered and the remaining 36% is sewerable and is expected to
become sewered. There are approximately 33,538 OSSs located within WTD’s service area based
on the available data from King and Snohomish counties.

4.2.3 Sewered Area Growth Rate

From 2000 to 2010, 17% of the potentially sewerable area available in 2000 was converted to
sewered area. The 2013 RWSP Comprehensive Review assumed that 20% of sewerable area
available in 2010 would be converted per decade moving forward. Based on the analysis of the
2010 and 2020 datasets that were developed using the new GIS model, only 8% of the potentially
sewerable area available in 2010 was converted to sewered area in 2020.

4.3 Updated Assumption

The updated sewered area growth rate is an average of the previous measured growth rates
between 2000 and 2010 and 2010 and 2020, resulting in a new assumption that 12.5% of the 2020
potentially sewerable area will become sewered each decade until 100% is sewered by 2100 (see
Table 2).

Table 2. Basin sewered area projections by decade

Year Sewered Percentage Application
2000 2000 Sewered

2010 2010 Sewered

2020 2020 Sewered

2030 2020 Sewered + 12.5% of 2020 potentially sewerable
2040 2020 Sewered + 25% of 2020 potentially sewerable
2050 2020 Sewered + 37.5% of 2020 potentially sewerable
2060 2020 Sewered + 50% of 2020 potentially sewerable
2070 2020 Sewered + 62.5% of 2020 potentially sewerable
2080 2020 Sewered + 75% of 2020 potentially sewerable
2090 2020 Sewered + 87.5% of 2020 potentially sewerable
2100 2020 Sewered + 100% of 2020 potentially sewerable
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Figure 2 shows the assumed rate of conversion based on the previous planning assumptions, the
actual rate of conversion, and the projected rate under the updated assumption.
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Figure 2. Actual and assumed sewered area growth rate through time
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5.0 Future Population

The future population planning assumption is the projected future sewered population and
employment within WTD’s service area that it used to anticipate future wastewater flows. The
projected population is based on PSRC’s forecast for the Puget Sound region.

5.1 Background

WTD used population forecasts from PSRC to estimate population and employment in model
basins, which are delineations of subareas in the WTD service area. For its latest flow projections,
WTD used the PSRC 2023 Land Use Vision — Implemented Targets (LUV-it) Forecast as the input for
population and employment.? Key inputs into PSRC’s LUV-it Forecast included both technical and
policy inputs, as follows:

e Base Year Data to represent current “on-the-ground” conditions, such as the following:
0 Parceldata generated from assessors’ data
0 Estimates of households and persons from Washington State’s Office of Financial
Management and the U.S. Census
0 Estimates of jobs by sector synthesized from estimates published by the Census
Bureau’s Longitudinal Employer-Households Dynamics program
0 Future land use (FLU) representation of allowed maximum development densities
taken from each jurisdictions land use zone regulations
e Countywide growth targets for 2044
e Regional macroeconomic forecast
e Vision 2050 Regional Growth Strategy

Using these inputs, PSRC establishes jurisdiction-level control totals of population and
employment, which are allocated within each jurisdiction at the parcel level using PSRC’s
UrbanSim land use model. UrbanSim is designed to simulate land development and the location
choices of households and jobs over time to produce growth projections to the year 2050. Due to
growth projections being allocated to individual parcels, PSRC can aggregate results to fit WTD’s
model basin areas.

5.2 Methodology

The following steps were used to adapt the PSRC information for wastewater flows and loadings
projection purposes:

1. WTD provided PSRC with a GIS file of the model basins, including basins in the combined
system service area.

2 Puget Sound Regional Council. 2023. Documentation: Land Use Vision — Implemented Targets (LUV-it) Land
Use Forecast Product. https://www.psrc.org/sites/default/files/2023-05/luv-it-methodology-tech-memo.pdf
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2. Usingthe same process that aggregates the parcel-level growth forecasting to the forecast
analysis zone (FAZ) level, PSRC aggregated the 2018, 2020, 2025, 2030, 2035, 2040, 2044,
and 2050 population forecasts to the model basin level.

3. WTD configured the PSRC population categories to match the three established categories
used in WTD’s flow models for each decade: residential, commercial, and industrial (see
Table 3).

4. The population growth rate for 2060 and 2070 was linearly extrapolated for each treatment
plant service area based on the average growth rate of all model basins draining to each
plant.

5. The growth rate that was applied to the model basins was the corresponding treatment
plant area growth rate scaled so that the sum of model basin population matched the
forecasted treatment plant service area population. The growth rate was extrapolated on
the treatment plant area level and not the model basin level because a larger service area
represents a more realistic overall trend in growth. Individual model basins had too much
variation in growth rate between each decade to represent a reliable trend.

6. Allcommercial and industrial employment was assumed to be sewered. To determine the
number of residents that are connected to the wastewater conveyance system, a sewered
percentage of the residential population was calculated for each basin, as follows:

a. Afterthe sewered area was delineated (see Section 4.2.2, “Sewered and Unsewered
Delineation”), county-level parcel data were used to identify the number of living units
on each residential parcel and the type of residence, if available. All apartment units
were assumed to be sewered, and all other residential units were assigned as sewered,
unsewerable, or partially sewered — sewerable, as described in the delineation. In 2020,
an estimated 125,000 residents in the service area were living in sewerable areas not
currently served by sewer.

b. Aninitial estimate of the sewered population in each basin was calculated by
multiplying the number of sewered units by a 2020 census average of 2.43 people for
the separated system, and 2.05 people for basins in the combined system within the
City of Seattle. These averages represent the 2020 census average of persons per
household in King County and Seattle, respectively.

c. Aninitial estimate of total population in each basin was calculated using the same
method with all units included. The ratio of the sewered population to the total
population was determined for each basin.

d. Todetermine the final percentage of the population in each basin that is sewered, the
ratio was multiplied by the 2020 PSRC population estimate for each basin. This
approach allows for the use of future population projections.

e. Forfuture years, the sewered population forecast for each decade was calculated as a
sum of the population growth, which was assumed to be all sewered, and the
unsewered population from the previous decade multiplied by the sewered area growth
rate.
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Table 3. PSRC and WTD population categories

PSRC Category WTD Category

Population Residential

Wholesale-Transportation-Utilities
Retail

Finance-Insurance-Real Estate
Services Commercial
Government
Education

Construction-Resource

Manufacturing Industrial

5.3 Updated Assumption

WTD’s service area has experienced consistent population growth since the 1990s, with
particularly strong growth occurring during the 2010s. PSRC’s updated population data indicated
that observed residential population growth through 2020 was moderately higher than the growth
forecast determined using 2010 data for the previous planning assumption update, especially
within the City of Seattle. WTD’s service area for the three regional treatment plants contained
approximately 1,859,250 sewered residents in 2020. The total residential sewered population is
now projected to grow to 2,763,489 residents by 2050—a 21% increase—compared to the previous
forecast of 2,277,209 for the same year.

PSRC population projections are based on a variety of inputs, and there are substantial
uncertainties inherent in any population forecast. Some of these inputs included estimated births,
deaths, and net migration, with net migration being the largest driver for current and projected
population increases in Washington state, according to the 2024 Forecast of State Population.?®

WTD projects a population of 3,183,851 sewered residents by 2070, a 71% increase from the 2020
population. The highest growth in WTD’s service area is expected in the City of Seattle, the City of
Bellevue, and in the Alderwood Water & Wastewater District.

Commercial employment grew slower than anticipated but is still currently forecasted to increase
by 44% between 2020 and 2050. Industrial employment, a relatively small portion of total sewer
flows, is now expected to decline 22% by 2050, in contrast to a slight growth projected previously.

3 Washington State Office of Financial Management. (2024) November 2024 Forecast of the State Population.
https://ofm.wa.gov/sites/default/files/public/dataresearch/pop/stfc/stfc_2024.pdf
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Appendix A contains detailed information on population projections by model basin and treatment
plant service area.

Tables 4 through 6 provide the current projections for each plant’s service area by decade. Figure 3
shows the total number of sewered residents and employees each decade across the entire
service area. Figures 4 through 6 compare previous and current projections for the sewered
residential population, commercial employment, and industrial employment in each regional
treatment plant service area. Each treatment plant service area consists of an aggregate of model
basins that send flows to the plant adjusted for flow transfers. Brightwater came online in 2011,
although its service area population is displayed prior to that date. For this effort, it is assumed that
future service area swaps associated with the North Lake Sammamish Flow Diversion project and
Sammamish Plateau Diversion Phase 1 project will take effect in the year 2040. The need and
anticipated timing for the Sammamish Plateau Diversion Phase 2 project will be re-evaluated
during the CSI Regional Needs Assessment and is not assumed in the plant forecasts at this time.

Table 4. Sewered residential population projections

Brightwater 261,685 310,861 403,645 478,355 538,296 583,056
South Plant 801,296 917,729 1,087,235 1,104,588 1,209,535 1,290,847
West Point 780,578 889,180 1,022,181 1,112,176 1,216,195 1,304,960

Table 5. Commercial employment projections

Brightwater 123,990 139,537 159,508 181,442 209,776 245,553
South Plant 524,871 624,703 724,581 824,764 914,197 986,588
West Point 680,766 756,836 833,560 907,806 978,186 1,040,345

Table 6. Industrial employment projections

Brightwater 19,151 18,716 17,115 15,426 13,492 11,522
South Plant 58,101 60,513 58,258 53,910 47,728 40,937
West Point 33,349 27,814 22,113 17,476 13,771 10,838
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Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting

April 2026

26



South Plant Actual
1,200,000 - Data
2013 South Plant
1,000,000 - _ Forecast
e - 2023 South Plant
4 Lot Forecast
] o2
> 800,000 - - e \West Point Actual
2 N Data
o L~
L.E_, o~ Lt O PP 2013 West Point
— 600,000 - J‘ Forecast
s = == 2023 West Point
€ 400.000 Forecast
g ’ e Brightwater Actual
© Data
200,000 - e = = N PYPPPP 2013 BW Forecast
T eeseseeneenist =
........ = e - - -
== = 2023 BW Forecast
0 T T T T T T T T

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080

Figure 5. Commercial employment projections by treatment plant service area

80,000 - South Plant
Actual Data
70,000 - 2013 South Plant
Forecast
2023 South Plant
4] 00,000 7 Forecast
Q) — .
5 50,000 - \é\/aisat Point Actual
g- ------- 2013 West Point
= 40,000 - Forecast
§ e= == 2023 West Point
2 30,000 - Forecast
-_g e Brightwater
20,000 - Actual Data
------- 2013 Brightwater
10,000 - Forecast
== == 2023 Brightwater
0 T T T . . . . . Forecast

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080

Figure 6. Industrial employment projections by treatment plant service area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026 27



6.0 Water Conservation

The water conservation assumption is the anticipated change in future per person indoor water use
that impacts base wastewater flow in the sewer system.

6.1 Background

To develop long-term projections of future wastewater flowrates at various points throughout the
system, WTD estimates the sanitary flow from households and businesses based on wintertime
drinking water use. Usage data are collected from local water purveyors to develop an estimate of
the sanitary flow of wastewater produced by each resident or employee.

WTD has updated regional flow factors each decade for the baseline years of 1990, 2000, 2010,
and now 2020 in tandem with updated population estimates provided by the United States
Decennial Census and the American Community Survey.

For the base year of 1990, the RWSP assumed the following rates of indoor water consumption in
gallons per capita per day (gpcd) and gallons per employee per day (gped):

o Residential: 60 gpcd
¢ Commercial: 35 gped
e Industrial: 75 gped

Data provided by Seattle Public Utilities (SPU) and other regional water purveyors for 2000
indicated that residential water consumption was lower inside than outside Seattle, likely because
of greater water conservation in the city:

o Residential: 56 gpcd inside Seattle and 66 gpcd outside Seattle
e Commercial: 33 gped
e Industrial: 55 gped

The 2010 review of data from large water suppliers indicated further reductions in per capita
wintertime water use across all customers:

o Residential: 46 gpcd inside Seattle and 54 gpcd outside Seattle
e Commercial: 30 gped inside Seattle and 18 gped outside Seattle

e Industrial: 45 gped to 68 gped, depending on location

6.2 Methodology

To determine potential changes to future wastewater flows, current water use was estimated
across the service area to create base flow factors. WTD then reviewed flow trends to estimate the
impact of any potential water conservation.
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6.2.1 Base Flow Factors

WTD uses a straightforward per capita forecasting method by customer class to predict the impact
of regional changes in population and employment on the base sanitary flow. Base sanitary flow
refers to the flow in the system generated from residences and businesses on a daily basis. To
forecast future base flows, flow factors of current per capita and per-employee use were
calculated by customer class and then multiplied by the projected number of future residents and
employees. The base flow factors do not include the quantity of groundwater infiltration and
rainfall-derived I/l entering the sanitary sewer system, which is estimated separately.

To update wastewater flow factors for 2020, WTD contacted drinking water purveyors that serve
customers within its service area. The six utilities selected for this analysis—Seattle Public Utilities,
Cascade Water Alliance, Alderwood Water and Wastewater District, City of Auburn, City of Kent,
and City of Renton—collectively supply water via retail or wholesale services to the vast majority of
WTD'’s geographic service area as well as the majority of residential customer equivalents. Potable
water consumption is typically metered at each point of connection to a water supply system,
providing a detailed and reliable source of usage data for all customers. In line with widely adopted
industry practice, the average day demand of water consumption during winter months is used as a
reasonable proxy for the wastewater volume generated by customers. Winter consumption is more
representative of indoor water use that enters the sanitary sewer system, and omits the outdoor
water use that drives increased consumption during summer months.

WTD requested information from water suppliers regarding demographics and water use
associated with various classes of their account holders. This information included the volume of
water used by month for a 5-year period (2018 to 2022) for all residential, commercial, and
industrial user categories. Other information requested included residential population served,
commercial and industrial employment, and the number of accounts or units by classification.
WTD sourced additional information from the most current water or sewer system comprehensive
planning documents that were available from local water suppliers.

The process for calculating residential and commercial flow factors was as follows:

o Selected water use data for the same winter or wet season months each year, specifically
January through April.

e Adjusted the selected monthly data to account for variability in the frequency of meter
readings and customer billing periods.

e Combined all residential customer categories for each utility to create residential volume
totals per year by agency.

e Combined all commercial and industrial categories for each utility to create annual
commercial and industrial volume totals per year by agency. Commercial and industrial
water consumption rates were typically combined in the water comprehensive plans and in
the data provided by the water suppliers.

e Converted volume totals to gallons per day based on the number of days in the period.

e Used estimates of population and employment provided by water utilities to calculate daily
gallons per capita and per employee. Used the mean of available data between 2018 and
2022 to represent the 2020 baseline water use value.
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Tables 7 and 8 present the results of this process. Note that SPU’s retail service area is where SPU
directly sells water to customers, primarily within the City of Seattle and the City of Shoreline. The
area where SPU provides wholesale water service is substantially larger and encompasses many
local water utilities in urban King County. Throughout the analysis, water use and population in
Cascade Water Alliance’s service area were excluded from SPU wholesale data to prevent double
counting. SPU wholesale provides some water service to the City of Renton, but only for a small

portion (<1%) of Renton’s customers.

Table 7. Residential indoor water consumption rates for selected water agencies, 2018-2022

SPU Cascade
Year Alderwood Auburn Kent Renton |SPU Retail Water
Wholesale .

Alliance
2018 48.3 52.1 51.1 43.7 35.5 56.9 48.8
2019 45.6 50.0 51.1 45.3 35.0 58.1 48.3
2020 46.9 51.5 54.2 45.6 38.2 60.4 50.4
2021 46.6 51.5 55.1 44.8 34.8 60.6 51.1
2022 49.6 49.3 52.7 42.5 33.6 48.9
Average 47.4 50.9 52.8 44.4 35.4 59.0 49.5

Note. gpcd = gallons per capita per day. The 2022 SPU wholesaler customer report dataset was not available
at the time of this analysis.

Table 8. Combined commercial and industrial water consumption rates for selected water
agencies, 2018-2022

SPU Cascade
Year Alderwood | Auburn Kent Renton |SPU Retail Water
Wholesale .
Alliance
2018 17.4 32.6 32.2 26.1 29.4 33.7 17.9
2019 17.7 32.9 31.6 20.9 30.0 32.2 16.0
2020 15.2 27.4 33.5 17.1 24.9 26.8 16.4
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2021 10.7 25.6 29.0 16.9 23.6 29.3 11.2
2022 13.6 26.2 28.8 18.1 24.8 14.1
Average 14.9 28.9 31.0 19.8 26.6 30.51 15.1

Note. gped = gallons per employee per day. The 2022 SPU wholesaler customer report dataset was not
available at the time of this analysis.

After determining per capita and per employee flow factors for the populations served by each
utility, each agency’s population was allocated to a treatment plant to determine treatment plant

service area flow factors. Population and employment data were sourced from water utility

comprehensive plans and PSRC land use projections for each of WTD’s sewer modeling basins.
Flows in the southeast area of Seattle that enter the Allentown Trunk drain to South Plant but are

within SPU’s retail service area. Tables 9 and 10 present the resulting treatment plant basin
averages from the sampling of agencies.
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Table 9. Residential water consumption rates weighted for population in the treatment plant service area

Cascade
Water Avg Winter Water
Alderwood | Auburn Kent Renton | SPU Retail | SPUWholesale | Alliance Consumption (gpcd)*
South Plant 62,581 69,946 71,196 56,888 566,888 302,751 52.1
Brightwater 132,208 123,161 80,943 49.9
West Point 650,046 115,492 38.9
*Gallons per capita per day

Table 10. Combined commercial and industrial water consumption rates weighted for employment in the treatment plant service
area

Cascade
Water Average Winter Water
Alderwood| Auburn Kent Renton | SPU Retail | SPU Wholesale | Alliance Consumption (gped)
South Plant 50,866 66,800 67,997 11,772 418,295 263,989 22.5
Brightwater 46,379 90,198 103,263 17.9
West Point 674,984 24,738 26.7
Note. gped = gallons per employee per day.
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The combined commercial and industrial water consumption rates were separated into
commercial and industrial components using discharge flow data from King County’s Industrial
Waste (KCIW) Program. However, not all facilities that discharge industrial wastewater to the King
County sewer are permitted by KCIW. The following procedure was used to calculate industrial
water use:

Discharges from the industry category “Hospital” were not included in calculations
because healthcare was not included in the PSRC definition of industrial industries.

Discharges from landfills and stormwater decant stations were not included in the
calculation of industrial flow factors but were included in the total base flow used to
calculate the commercial flow factors.

Dischargers that were not required to report their discharge volumes or had no discharge
data were assigned a flow based on their permitted discharge and the average ratio of
reported discharge to permitted discharge in their industry category.

Industrial Process Flow Factor = Industrial Process Flow/Industrial Employment*

Commercial Flow Factor = (Commercial + Industrial Water Use — Industrial Process
Flow)/(Commercial + Industrial Employment)

Industrial Flow Factor = Commercial Flow Factor + Industrial Process Flow Factor

4 Industrial process flow is estimated process-related discharge from permitted industrial customers. Only
discharges that included employee data in the database were included in the calculation of industrial flow

factors.
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Table 11. Calculation of commercial and industrial water consumption rates

Commercial employment 680,766 524,871 123,990 1,329,627 656,508 673,123
Industrial employment 33,449 58,101 19,151 110,701 33,440 77,261
933,306 1,699,146 212,299 2,844,751 928,283 1,916,468

Industrial process flow (gpd)

Average per

Employee
Commercial + industrial winter 26.7 225 17.9 23.9 26.6 19.2
water use (gped)
Industrial process flow factor 28.0 29.2 11.1 5.7 278 24.8
(gped)
Commercial flow factor (gped) 24.9 19.6 16.4 21.7 24.6 14.9
52.8 48.9 27.5 47.4 52.4 39.7

Industrial flow factor (gped)

Estimates of population inside and outside of Seattle are provided for comparison with previously used flow factors. The industrial flow
factors were highest in the South Plant and West Point service areas and lowest in the Brightwater service area. These flow factors
represent a moderate reduction in per employee industrial water use across the entire service area since the 2010 update.
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Table 12. Per person flow factors

West Point South Plant Brightwater
Residential (gpcd) 38.9 52.1 49.9
Commercial (gped) 24.9 19.6 16.4
Industrial 52.8 48.9 27.5
(gped)

A review of water billing data from the largest water purveyors serving WTD’s service area indicated
continued reductions in per person winter water use since 2010 across all customer categories
and treatment plant service areas. Declines in residential per capita use were particularly steep (-
23%) within SPU’s retail service area, which is generally served by West Point and roughly
corresponds with the city limits of Seattle. Declines in residential per capita use were more modest
(-4%) in areas outside of Seattle, which are areas primarily served by Brightwater and South Plant.

6.2.2 Conservation

After calculating current flow factors, WTD reviewed flow trends to approximate potential water
conservation rates that may occur through the year 2070. The Puget Sound region has seen
substantial reductions in per person water use in the last four decades. For example, SPU’s 2019
Long Range Water Demand Forecast stated that per capita water consumption for Seattle and its
non-Cascade wholesale customers declined 48% between 1990 and 2016. The previous WTD
planning assumption assumed a 10% reduction between 2010 and 2030, with no additional
reduction after 2030. For this update, WTD reviewed data from a variety of sources to understand
future water use, including local water demand forecasts, recent billing data, treatment plant
flows, flow factor averages through time, and uniform plumbing code updates.

Water comprehensive plans were reviewed from the six local agencies contacted for the flow factor
analysis as well as two additional agencies with a high number of equivalent residential units in the
service area. The agencies included Seattle Public Utilities, Cascade Water Alliance, Alderwood
Water and Wastewater District, City of Auburn, City of Kent, and City of Renton as well as the Soos
Creek Water and Sewer District and the City of Bellevue. Plans were reviewed to determine how
conservation assumptions were applied for water demand forecasting. Six out of eight local
agencies that were reviewed elected to hold usage constant at current levels for demand
projections, a common practice nationally. However, SPU and Cascade Water Alliance assembled
forecast models that incorporated multiple variables and econometric information. The resulting
forecasts anticipated at least partial reductions in per capita water use in the near future, as shown
in Figure 7.
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Figure 7. Forecasted regional water conservation (% of current use)

WTD also analyzed treatment plant influent flow data for each regional treatment plant during the
dry season over the past decade. Average dry weather flow represents an approximation of base
flow derived from customers. To reduce interannual variability, a 5-year average dry weather flow
for the baseline years 2010 and 2020 was calculated and then divided by the combined population
and employment in each plant’s service area. The influent flow data analysis resulted in a mixture
of trends with a large decline in average per person flow within West Point’s service area,
analogous to the reduction seen in water billing data; however, a small increase was seen across
the other two plants. No firm conclusion can be drawn exclusively from average dry weather flow
due to the impact of unaccounted-for variables like changes in dry weather infiltration.

WTD has adopted flow factors, or per capita multipliers, to project future wastewater flows since at
least 1990. These calculated service area averages have reflected the long-term reductions in per
capita water use seen across all customer classes. Since 2010, reductions have continued both
inside and outside of the City of Seattle, which indicates the previous assumption of continued
conservation was correctly forecasted. The five most recent years of billing data collected from
water purveyors in WTD’s service area were also compared for short-term trends in wintertime
water use, but no strong directional movement was discernable within the 5-year period.
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Washington State’s Uniform Plumbing Code provides standards for the water efficiency of
plumbing fixtures.® The last five updates to the standards since 2009 were reviewed, including the
most recent 2021 update that came into effect in 2024. The recent update reduced maximum
flowrates for many common water fixtures that contribute to sewer flows. Based on data from the
Water Research Foundation’s Residential End Use of Water Version 2 Executive Report, these
changes would equate to an approximately 14% reduction in daily household water use if fully
implemented across residential households.®

6.3 Updated Assumption

Based on the information reviewed, WTD selected an assumption of a 5% flow factor reduction per
decade between 2020 and 2040, with no additional reduction beyond 2040. The water conservation
planning assumption is applied throughout the service area to all categories of users. With long-
term declines in water use and increasing efficiency standards, WTD expects modest reductions in
per capita and per employee consumption to continue over the next two decades.

5 Washington State Building Code Council. (2024) Washington State Building Code Chapters 51-56 2021
Edition. https://sbcc.wa.gov/sites/default/files/2024-05/2021UPC_EPCA_NRG_050724.pdf

8 Water Research Foundation. (2016). Residential End Uses of Water, Version 2: Executive Report.
https://www.waterrf.org/research/projects/residential-end-uses-water-version-2
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7.0 Degradation Infiltration and Inflow

The degradation I/l assumption is the anticipated rate of increase in peak I/l flows each decade due
to the decline in condition of the sewer system.

7.1 Background

Degradation I/l is the slow increase in flows caused by the gradual decline in the condition of the
sewer system. Degradation includes deterioration of pipes, joints, and maintenance holes; cracks
in pipes and pulled joints; construction damage; and traffic damage to maintenance holes.
Increases in |/l can also be caused by illicit connections to the sanitary sewer system.

The increase in I/l due to degradation is estimated for both average wet weather and peak flows.
Applying the assumption to average wet weather flows is used in projections of future flows to the
treatment plants. The application to peak flows is used to determine capacity in the separated
conveyance system as well as treatment processes. Average wet weather flow I/l and peak I/
degradation assumptions were analyzed separately during the process to update the planning
assumptions.

WTD has generally assumed a 7% increase in peak |/l flow per decade due to degradation since the
RWSP update planning effort was completed in 2004, with no assumed increase in average wet
weather flow I/1.

7.2 Methodology

Degradation I/l is estimated during the calibration process of updating the system hydrological
model. Calibration entails adjusting the model parameters that control simulated flow output. The
model parameters describe the hydrological characteristics of the model basin, such as the
behavior of surface runoff and how quickly the ground can be infiltrated with water. During
calibration, the model-estimated flow output is compared with measured flow data, and the
parameters are adjusted to improve the fit of the model with the actual data.

The flow monitoring data collected during dry weather periods was used to determine the diurnal
flow caused by population water use. This diurnal flow was subtracted from the total flow to get the
I/l resulting from rainfall. The model was then calibrated by comparing model outputs to storm
events and average daily flow, considering both fast and slow responses to rainfall intensity. To
calculate the peak I/l flowrates, long-term flow estimates were developed from model simulations
that considered a 60-year extended time series of precipitation and evaporation data. The
simulated peak I/l flowrates were identified and ranked to estimate the 20-year peak I/ flow. Figure
10 provides an example of the modelled return intervals for peak I/l flow for various flow eventsin a
single example basin. The red dots indicate peak flow events in the rainfall series and the blue
arrow in the figure identifies the 20-year peak flow return interval used in this analysis.
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Figure 8. I/l frequency and return intervals for a new construction basin (example)

Only model basins that had minimal change in the characteristics listed below over the past
decade were considered in the estimation of I/l due to degradation. The following characteristics
were reviewed:

e Amount of change in the sewered area

e Amount of change in the wastewater conveyance system

e Comparison of measured base wastewater flow to a population-derived estimate
o Verification of flow meter placement and model flows

The basins were further screened to remove basins with poor quality data or data gaps, and 19
basins used during the 2014 update were selected for the current analysis.

A wide range of change was observed across the basins when comparing the 2010 and 2020 I/I
component of peak flows. The largest increase in I/l was 50% and the largest decrease was 73%.
The wide variation in results across basins is attributable to various methodological causes,
including interannual flow variability and the goodness of fit for each calibration. The magnitude of
change in peak I/l flow is small relative to the uncertainty of flow measurements. Flow meters are
generally accurate to within 10% to 15%, depending on installation and flow conditions. A good
model calibration may be able to match observed flow to within 5%. Across all the basins analyzed,
the 20-year peak I/l for 2020 showed a mean 0% change in peak |/l compared to 2010. Due to high
variability, this is not considered a statistically significant result.

7.3 Updated Assumption

For flow projections, future I/l was calculated as the model basin I/l in year 2020, with an assumed
increase of 7% per decade. A 7% degradation assumption was retained for this update because the
variability in estimated degradation did not yield evidence that would provide high confidence in an
updated value. Additionally, many basins exhibited substantialincreases in I/l, and selecting a
reduced rate poses the risk of underestimating future flows and capacity requirements.
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8.0 New Construction Infiltration and
Inflow

The new construction I/l assumption is the estimated peak I/l rate for areas where new growth in
the sewered area has occurred.

8.1 Background

The new construction peak I/l rate assumption is applied to areas that are expected to connect to
the sewer system. The rate is used to project future peak flows in the separated portion of King
County’s wastewater service area. The new construction I/l value has the most impact on
estimated future flow in parts of the service area where significant growth is anticipated.

The new construction peak I/l rate is estimated from model basins that have experienced growth in
the amount of sewered area. For the base-year 2000 flow projections, WTD assumed 1,500 gpad of
new construction peak I/l based on peak I/l rates calculated from data collected from 2000 to 2002
as a part of the Regional I/l Control Program flow monitoring effort.

The 2014 update to the planning assumptions used decennial flow monitoring data from the base
year 2010. Five model basins with large amounts of new construction were identified through GIS
data and aerial photography. These basins were reviewed and a median 20-year peak I/l rate from
these five basins of 2,000 gpad was selected as the updated planning assumption, with the
degradation I/l increase of 7% applied in the decade following development and each decade
thereafter.

8.2 Methodology

To update the assumption, flow monitoring was performed in the model basins that were originally
identified in the 2014 planning assumptions update as containing high levels of new construction.
An additional two new flow meters were installed to monitor mini basins in areas with newly
developed sewers, although these flow meters received flow from a small total acreage (<12
acres). These mini basins were ultimately excluded from the analysis due to low confidence in the
data generated from small flows when compared to the existing basins.

The hydrological model for the selected basins was calibrated against measured flow data and
peak flowrates were developed (see Section 7, “Degradation Infiltration and Inflow,” for
information on determining the portion of I/1). Figure 8 shows the location of the five model basins
and Figure 9 presents their peak I/l flowrates across two decades.

The 20-year peak I/l flowrates were averaged across four of the five new construction basins to
develop an estimate of I/l seen in areas with recent development. The new construction model
basin RDM041 was excluded from the average since the most recent calibration for the basin was
not successful due to low data quality. The mean of the peak I/l flow value for the four model
basins at the 20-year return period was calculated as 2,285 gpad. A WTD survey of national
wastewater utilities completed in 2023 found reported rates in the range of 1,000 to 2,000 gpad for
new construction, which places the calculated average toward the higher end of assumptions used
by other large wastewater utilities.
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8.3 Updated Assumption

WTD will continue to use the assumption of 2,000 gallons per acre per day for peak 20-year I/l in
newly sewered areas, with a 7% degradation increase applied 10 years after construction and each
decade thereafter. The existing assumption was retained because it remains representative of the
level of certainty that can be drawn from a small sampling of basins. The results provided
additional confirmation of the relative volume of I/l measured during previous analysis and flow
metering.
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Figure 9. New construction model basins for comparison of 2010-2020 predicted I/1 flows
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Figure 10. Twenty-year peak I/l flowrates for new construction model basins
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9.0 BOD and TSS Loading

The BOD and TSS loading assumptions are used to calculate the per capita BOD and
TSS influent loadings and to estimate future influent BOD and TSS loadings to Brightwater, South
Plant, and West Point.

9.1 Background

BOD and TSS are two common wastewater treatment parameters used to assess wastewater
strength and wastewater treatment plant loading capacity because they typically serve as design
criteria for wastewater treatment facilities. WTD uses these two loading characteristics as
summary parameters to evaluate current loadings and to estimate future loadings at

its wastewater treatment plants. These current and estimated future loadings can be

compared with the facility’s design loading values to evaluate the treatment facility's loading
capacity.

WTD reevaluates BOD and TSS loading factors and projections approximately every decade using
recent loading data from the treatment plants as well as updated population projections. Since the
1990s,” WTD has used a similar process to evaluate current average annual BOD and TSS loadings
and projected future loadings. The previous iteration of the average annual BOD and TSS loading
projections was developed as part of the 2014 RWSP Review and was revised in 2019 to address
faster-than-expected population growth in the 2010s.

To develop the long-term projections of future wastewater loading rates, WTD estimated the BOD
and TSS loadings that would flow to each wastewater treatment plant via the conveyance system.
These loadings are produced by households (residential) and businesses (commercial and
industrial) that are connected to the conveyance system in WTD’s service area. Influent BOD and
TSS loading data were obtained through sampling of the influent flow to each wastewater
treatment plant. These data, along with measured industrial loads and population and employment
data, were used to calculate residential per capita and commercial and industrial

per employee loading factors for BOD and TSS. Peaking factors were also calculated using
historical data. These loading factors and peaking factors were used to forecast BOD and TSS
loadings to the three regional treatment plants (Brightwater, South Plant, and West Point).

The assumptions used to develop the BOD and TSS loading projections included the following:

e Percapita and per employee loading rates are uniform throughout the service area of the
three regional treatment plants.

e Percapita and per employee loading rates remain constant throughout the planning
horizon, so BOD and TSS loads will increase in direct proportion to population and
employment growth.

7 In the 1990s, WTD completed the Wastewater 2020 Plus studies; part of this study included BOD and TSS
loading projections. Source: King County Department of Metropolitan Services. (1994). Wastewater 2020
Plus Existing Conditions.
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e South Plant will continue to receive septage at a similar rate.

e South Plant will continue to receive high BOD waste from Sea-Tac’s deicing operations at a
similar rate.

e West Point’s additional TSS loads from street wash-off will remain constant.

e Peakloads correspond to the loading rate that would be anticipated to occur once every 20
years.

e Peakloading factors remain constant throughout the planning horizon.

9.2 Methodology

To determine potential changes to future wasteloads, WTD reviewed the BOD and TSS loading
assumptions in addition to recent influent BOD and TSS data from Brightwater, South Plant, and
West Point discharge monitoring reports (DMRs); septage loading data from South Plant;

and industrial discharge monitoring data from the King County Industrial Waste Program. These
data were evaluated alongside recent population and employment data (see Section 5.0 for future
population assumptions). During this data review and evaluation process, the BOD and TSS loading
assumptions were assessed to determine whether updates are needed. The following is
information regarding the review of each BOD and TSS loading assumption. The BOD and TSS
loading data and projections will be presented in the 2070 Flow and Load Projections report, which
will be published at a later date.

Per capita and per employee loading rates are uniform throughout the service area of the
three regional treatment plants.

Per capita and per employee loading rates are assumed to be uniform throughout the Brightwater,
South Plant, and West Point service areas because individuals generate similar loadings regardless
of which treatment plant serves them. There is no indication that human activity generating BOD or
TSS waste varies within a treatment plant’s service area, so this BOD and TSS loading

assumption is maintained.

Per capita and per employee loading rates remain constant throughout the planning horizon.

WTD reviewed recent loading data and found that per capita loading rates have trended slightly
lower than previously documented, but no cause could be identified. No indications were
identified that human activity generating BOD or TSS waste was likely to change during the
planning horizon. As a result, no updates to this assumption appear warranted, and per capita and
per employee loading rates will be assumed to remain constant throughout the planning horizon.
Therefore, BOD and TSS loads will increase in direct proportion to population growth.

South Plant will continue to receive septage at a similar rate.

WTD reviewed this assumption and found that the largest factor affecting septage loading rates
was alternative options for the disposal of septic waste. The volume of septic waste received at
South Plant increases when there are limited alternatives and decreases as more alternatives for
septic waste disposal are available. Historically, there have been limited alternatives for septage
disposal, and this appears likely to continue. As a result, no updates to this assumption

appear warranted.
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South Plant will continue to receive high BOD waste from Sea-Tac’s deicing operations at a
similar rate.

Sea-Tac operates an industrial wastewater treatment plant that treats stormwater from aircraft
fueling and maintenance areas. Contaminants of concern in this stormwater primarily include
spilled fuel, detergents, lubricants, and deicing and anti-icing fluids. Effluent from the industrial
waste treatment plant is sent to South Plant if it has a high 5-day BOD, which typically occurs in the
cooler months when aircraft are being with a deicing fluid. This fluid, a mixture of propylene glycol
and water (a significant BOD load), is sprayed on the wings of aircraft to remove snow and

ice, allowing for aircraft to safely depart.

WTD’s Industrial Waste Program is working with Sea-Tac to reduce the maximum allowable

BOD load that can be discharged to the sanitary system by setting interim discharge limits and
proposing future limits. This work is underway and future limits have not been determined yet.
While Sea-Tac continues efforts to reduce its BOD loads, WTD will rely on historical data to
forecast BOD loads without accounting for potential future BOD reductions at the airport. During
the next flows and loads update, any reduction will be reflected in the historical data used for
analysis.

Additionally, predicting future loading to South Plant from Sea-Tac’s industrial waste treatment
plant is difficult since deicing is dependent on daily weather and is not a routine procedure; itis
also difficult to predict the amount of deicing fluid that will be used during each weather event and
the associated amount of load that will be sent to South Plant. Due to the unpredictability of BOD
loading from Sea-Tac, a constant mass loading rate for deicing BOD is assumed. WTD will
determine this constant BOD mass loading rate during development of the 2070 Flow and Load
Projections using recent data from Sea-Tac’s Self-Monitoring Report.

West Point’s additional TSS load from street wash-off will remain constant.

WTD reviewed this assumption and determined that no updates are warranted. West Point receives
flows and loads from a combined sewer system in Seattle in addition to sanitary flows from
separated sewer systems. The combined sewer system flows include stormwater in addition to
sanitary wastewater. The stormwater includes street wash-off, which refers to pollutants such as
dirt, trash, and oil that get washed from streets into the combined system. Dirt, grit, and roadway
trash that are washed into the sewer system are anticipated to contribute to the TSS load at West
Point.

As noted in previous analyses, a significant portion of TSS entering the West Point collection
system appears to originate from street wash-off; after accounting for residential, commercial, and
industrial TSS loadings, a portion of the observed TSS remained unaccounted for. This
unaccounted load was, therefore, attributed to street wash-off.

Loading to West Point from street wash-off has declined over the last several decades. This
reduction is presumed to be due to increased development and changes in winter road
maintenance practices. Further changes in this street wash-off loading are difficult to forecast
because the sources of loading are not well quantified. Due to the unpredictability of TSS loading
from street wash-off, a constant mass loading rate for street wash-off TSS is assumed. WTD will
determine this constant TSS mass loading rate development of the 2070 Flow and Load Projections
using recent West Point influent TSS data.
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Peak loads correspond to the loading rate that would be anticipated to occur once every 20
years.

WTD reviewed this assumption and determined that no updates are warranted. As discussed in
detail in Section 1.0, King County policy requires WTD to design new conveyance facilities in the
separated portion of the regional wastewater system to be able to convey the anticipated 20-year
peak flow (King County Code 28.86.060); WTD is retaining the adopted 20-year peak flow standard
for its 2025 updated planning assumptions. For consistency with this policy and assumption, WTD
will continue to assume that peak loads correspond to the loading rate expected to occur once
every 20 years.

Peak loading factors remain constant throughout the planning horizon.

WTD reviewed this assumption and determined that no updates are warranted. Wastewater
treatment plants need to be able to operate and treat wastewater during peak loading conditions.
Peaking factors are a multiplier applied to average conditions to find the short-term maximum
conditions. The peaking factor, a short-term maximum-to-average eventratio, is calculated by
dividing a peak load by an average load over a chosen period of time. WTD did not identify any
reasons to expect these peaking factors to change. WTD will continue to use this assumption to
estimate the short-term maximum wasteload conditions.

9.3 Updated Assumption
WTD will retain the same BOD and TSS loading assumptions developed previously to
forecast loadings. These assumptions include the following:

e Percapita and per employee loading rates are uniform throughout the service area of the
three regional treatment plants.

e Percapita and per employee loading rates remain constant throughout the planning horizon,
so BOD and TSS loads will increase in direct proportion to population and
employment growth.

e South Plant will continue to receive septage at a similar rate.

e South Plant will continue to receive high BOD waste from Seattle-Tacoma International
Airport’s deicing operations at a similar rate.

e West Point’s additional TSS load from street wash-off will remain constant.

e Peakloads correspond to the loading rate that would be anticipated to occur once every 20
years.

e Peakloading factors remain constant throughout the planning horizon.
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Appendix A

Population and Employment Forecast Summary
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Introduction

The King County Wastewater Treatment Division (WTD) is in the process of updating its
Conveyance System Improvement (CSl) Plan. The CSI Plan looks at ways to improve the King
County wastewater conveyance system and address public health concerns while ensuring that
the system has sufficient capacity to respond to regional growth. The last update to the CSI Plan
was in 2017. That update and previous updates can be reviewed here:
https://kingcounty.gov/en/dept/dnrp/waste-services/wastewater-
treatment/programs/conveyance-system-improvement/program-updates.

WTD uses population and employment forecasts from the Puget Sound Regional Council (PSRC) to
project future wastewater flows from homes and businesses. For this update, the data are derived
from the PSRC 2023 Land Use Vision-Implemented Targets Forecast Product, which projects
population growth through 2050. These data are then apportioned into geographical areas that
correspond to WTD model basins, which are used to quantify flow contributed by local sewer
systems to various portions of the regional conveyance system. Each model basin is associated
with a treatment plant that services the flow in that area. (A model basin may be split between local
agencies served by WTD.) All employees are assumed to be sewered; however, for the residential
population, WTD only counts the residents expected to be sewered at each time point.

This appendix includes a map of each CSI Planning Area that displays the individual model basins,
bar graphs that depict the population and employment forecasts for each model basin by decade
from 2020 to 2050, and tabular forecast data for each model basin. This document also includes
tables and graphs of the same data apportioned according to which treatment plant serves the
population. This data summary was assembled for the Metropolitan Water Pollution Abatement
Advisory Committee Engineering & Planning Subcommittee and for local agencies.

Local agency review and input on the forecast summary is encouraged. If you have comments or
questions about the model basin population and employment forecast data, please contact the
CSI Program Project Manager, Ryan Bylsma, at rbylsma@kingcounty.gov.
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Planning Area Population and Employment Data

CSI Planning Area
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Component Agencies in the CSI Service Area
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Hidden Lake Planning Area
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Hidden Lake — Sewered Residential Population

Hidden Lake - Employment Population
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Hidden Lake — Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_BCTO06 7,057 7,232 7,488 7,709
M_BOECR043 10,319 12,696 16,083 19,333
M_HIDDENLKPS_FM 841 890 938 940
M_RICHMONDB_FLUME 419 442 519 605
M_RICHMONDPS_FM 629 824 994 1,155

Hidden Lake - Employment Population

Model Basin 2020 2030 2040 2050
M_BCTO06 803 845 875 883
M_BOECR043 6,794 8,727 10,608 11,870
M_HIDDENLKPS_FM 557 602 618 582
M_RICHMONDB_FLUME 38 36 36 39
M_RICHMONDPS_FM 91 111 120 138
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NW Lake Washington Planning Area
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NW Lake Washington — Sewered Residential Population

NW Lake Washington — Employment Population
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NW Lake Washington — Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_KENMRO0O0O 6,668 7,232 7,651 8,109
M_MATTHEWS 71 69 71 73
M_RONO030 12,219 17,001 19,658 22,044
M_SEA005 15,041 17,464 19,476 22,694
M_SEA013 3,767 3,945 4,018 4,157
M_SEA018 13,176 14,149 14,980 16,609
M_SLKCTO004 7,855 7,952 8,139 8,904
M_THORNOO1 20,162 21,611 23,498 26,368
M_THORNO19 5,876 5,890 6,027 6,247
NW Lake Washington — Employment Population

Model Basin 2020 2030 2040 2050
M_KENMRO0O00 1,244 1,388 1,674 1,965
M_MATTHEWS 2 3 2 2
M_RONO30 2,753 3,491 4,717 5,897
M_SEA005 13,668 15,625 18,705 21,858
M_SEA013 1,613 1,529 1,529 1,492
M_SEA018 3,614 3,847 4,200 4,545
M_SLKCT004 1,977 2,030 2,078 2,656
M_THORNOO1 6,044 6,625 7,739 9,388
M_THORNO19 1,096 1,112 1,072 1,129
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North Lake Washington Planning Area
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North Lake Washington — Sewered Residential Population

North Lake Washington - Employment Population
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North Lake Washington — Sewered Residential Population

Model Basin 2020 2030 2040 2050

AWWD_AREA_A 1,671 2,282 3,445 4,750
AWWD_AREA_B 6,390 10,016 13,634 17,303
M_ALDOO6 7,227 9,254 10,298 11,284
M_ALDO11 27,244 30,019 33,793 37,946
M_ALDO14 3,643 4,932 6,790 8,945
M_ALDO31A 5,056 5,587 6,415 7,236
M_ALDO039 9,508 13,143 16,760 19,822
M_ALDO040 2,808 3,490 4,140 5,557
M_ALDO42 1,305 1,484 1,687 1,975
M_ALDO43 5,790 7,741 9,333 11,181
M_ALDO44 6,240 9,862 10,582 12,015
M_ALDO045 157 158 155 183

M_ALDO046 5,678 6,858 7,637 8,636
M_ALD12 18,067 24,291 32,385 41,042
M_ALD6 18,152 19,711 21,782 23,654
M_BOT002 14,586 16,467 19,012 22,075
M_BOTO009 668 1,032 2,321 3,282
M_BOTO019 1,254 1,358 1,450 1,511

M_BOTHWO087 6,026 7,320 7,659 7,937
M_BRRO0O1 1,653 1,809 2,018 2,259
M_CRV003 11 209 420 628

M_EDMO001 10,499 15,125 19,901 24,959
M_EDMO002 14,728 17,554 23,341 28,347
M_KENMRO041 1,218 1,508 1,749 2,093
M_KENMRO054 5,992 6,998 8,037 8,635
M_LBEARAOS3 6,121 6,982 8,264 9,496
M_LFP002 5,369 5,750 6,268 6,707
M_LYONO21 3,080 3,328 3,596 3,968
M_MCALEO004 902 980 1,132 1,278
M_MCALE025 7,082 8,182 9,416 10,616
M_NCREKO001 4,066 4,703 8,629 11,311
M_NUDO018 1,672 1,760 1,836 1,961

M_NUDO042 5,045 5,259 5,615 5,989
M_NUDO054 5,385 6,350 7,085 7,587

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



North Lake Washington — Sewered Residential Population, continued

Model Basin 2020 2030 2040 2050

M_RONO13 1,002 963 925 890

M_RONO14 1,634 1,835 2,157 2,348
M_RONO15 4,681 7,181 10,500 14,587
M_SAMVL110_N 1,952 2,860 3,628 4,502
M_SVL005 3,831 5,753 7,582 9,242
M_SWAMP004 4,491 4,761 5,354 6,648
M_SWAMPO029 10,651 12,086 13,744 15,224

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting

April 2026
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North Lake Washington —- Employment Population

Model Basin 2020 2030 2040 2050
AWWD_AREA_A 2,094 2,223 2,538 2,550
AWWD_AREA_B 1,782 2,221 2,471 2,913
M_ALDOO6 2,769 3,039 3,068 3,462
M_ALDO11 2,487 2,861 3,114 3,471
M_ALDO14 2,122 2,558 2,886 3,305
M_ALDO31A 340 374 392 384

M_ALDO039 3,191 3,389 3,638 3,737
M_ALDO040 1,877 1,993 2,285 2,419
M_ALDO42 98 119 88 90

M_ALDO43 2,971 3,641 3,915 4,243
M_ALDO44 2,252 2,472 3,456 3,750
M_ALDO045 1,868 2,457 3,492 5,835
M_ALDO046 398 460 484 481

M_ALD12 3,605 5,172 6,692 8,551
M_ALD6 5,223 5,441 5,556 5,997
M_BOT002 6,397 8,416 10,353 12,193
M_BOTO009 8,158 9,164 10,870 12,531
M_BOTO019 743 803 831 860

M_BOTHWO087 4,057 4,889 4,885 5,153
M_BRRO0O1 259 274 292 310

M_CRV003 5,336 5,790 6,243 6,697
M_EDMO001 4,203 4,523 4,877 5,452
M_EDMO002 12,810 14,130 16,007 17,596
M_KENMRO041 909 1,270 1,695 2,248
M_KENMRO054 1,139 1,754 2,127 2,263
M_LBEARAOS3 9,237 10,621 12,365 13,746
M_LFP002 950 955 942 879

M_LYONO21 193 203 224 243

M_MCALEO004 340 330 316 274

M_MCALE025 1,106 1,154 1,464 2,203
M_NCREKO001 6,351 8,497 9,591 10,219
M_NUDO018 381 447 475 473

M_NUDO042 418 481 608 617

M_NUDO054 1,298 1,547 1,644 1,726

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



North Lake Washington - Employment Population, continued

Model Basin 2020 2030 2040 2050
M_RONO13 57 63 61 54

M_RONO14 307 349 403 446
M_RONO15 3,841 4,806 5,246 5,917
M_SAMVL110_N 4,015 4,290 4,526 5,144
M_SVL005 2,948 2,968 3,133 3,297
M_SWAMP004 737 923 1,509 2,213
M_SWAMPO029 1,590 1,590 1,720 1,780

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



NE Lake Washington Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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NE Lake Washington — Sewered Residential Population

NE Lake Washington — Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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NE Lake Washington — Sewered Residential Population

Model Basin 2020 2030 2040 2050

M_BEL052 2,566 3,008 3,238 3,836
M_BEL091 1,116 1,131 1,182 1,225
M_BEL093 116 115 121 123

M_BEL094 20,692 31,637 50,497 65,451
M_BEL100 8,181 14,081 18,549 24,238
M_BELLEO19 1,013 1,101 1,145 1,161

M_ENATAO1A 13,224 13,956 14,814 15,641
M_ESI14058 11,910 12,918 13,802 14,738
M_ESI9032 5,085 6,653 8,632 9,583
M_FACTO004 8,333 9,197 9,888 10,280
M_FACT024 6,273 9,023 9,636 11,749
M_HOLMSO001A 9,494 10,608 11,691 12,520
M_KRKO001 2,264 2,434 2,588 2,644
M_KRK004 6,050 6,879 7,514 8,243
M_KRK008 10,562 12,259 13,033 13,888
M_KRKO010 1,020 1,112 1,183 1,272
M_KRK012 3,572 4,165 4,790 5,247
M_KRKO015 4,772 5,987 7,056 7,545
M_LKHLSO001 18,678 23,745 26,065 30,875
M_MEDNTO01 7,178 7,441 7,813 8,206
M_NUDO14 18,306 20,111 21,487 23,037
M_NUDO029 7,362 9,304 13,527 18,190
M_NUDO034 2,631 3,101 3,428 3,780
M_NUD75 14,647 15,474 16,192 16,954
M_RDMO003 2,653 5,980 8,343 10,003
M_SAMVL110_W 531 640 950 1,471

M_VALEY070 7,537 8,215 8,654 9,027

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting

April 2026
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NE Lake Washington — Employment Population

Model Basin 2020 2030 2040 2050
M_BELO52 1,677 1,625 1,636 1,551
M_BELO91 166 183 190 208
M_BELO09S3 1 2 3 3
M_BEL094 39,051 59,819 73,818 80,504
M_BEL100 22,878 28,163 35,706 45,813
M_BELLEO19 545 531 580 624
M_ENATAO1A 6,789 7,058 7,405 7,735
M_ESI14058 6,589 8,133 9,720 10,175
M_ESI9032 12,722 14,708 18,655 23,750
M_FACTO004 7,582 8,087 9,049 9,578
M_FACT024 15,714 16,044 17,046 19,547
M_HOLMSO001A 1,745 1,994 2,170 2,294
M_KRKO001 1,676 2,082 2,524 5,260
M_KRKO004 2,875 3,188 4,087 4,356
M_KRKO08 11,655 12,945 13,701 13,647
M_KRKO10 736 746 757 760
M_KRKO12 8,998 9,531 9,691 10,012
M_KRKO15 2,970 3,220 4,298 4,521
M_LKHLS001 31,576 33,709 35,043 39,620
M_MEDNTO01 1,268 1,266 1,302 1,324
M_NUDO014 3,656 4,411 4,908 5,825
M_NUDO029 17,086 22,390 27,589 33,850
M_NUDO034 536 599 648 686
M_NUD75 2,773 3,040 3,268 3,047
M_RDMO003 30,582 35,113 36,940 38,314
M_SAMVL110_W 514 546 679 832
M_VALEY070 8,053 8,847 9,335 10,898

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting

April 2026
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SE Lake Washington Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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SE Lake Washington - Sewered Residential Population

SE Lake Washington — Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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SE Lake Washington - Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_BELO19 9,133 9,500 9,959 10,128
M_CCRO07A 4,234 4,781 4,806 4,937
M_COALO007 9,827 10,516 11,180 12,416
M_ESI4024 5,894 8,055 9,111 10,370
M_ESI4AMH25A 10,627 11,193 11,860 12,593
M_RNT042 3,227 4,178 5,107 5,642
SE Lake Washington - Employment Population
Model Basin 2020 2030 2040 2050
M_BELO19 653 716 809 863
M_CCRO07A 299 349 390 429
M_COALOQ007 2,516 2,779 3,110 3,573
M_ESI4024 2,158 2,348 2,465 2,691
M_ESI4MH25A 1,874 1,976 1,999 2,034
M_RNT042 705 749 759 740

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting

April 2026
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South Lake Washington Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Lake Washington- Sewered Residential Population

South Lake Washington - Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Lake Washington — Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_BLS007 1,038 1,033 990 952
M_BLS43B 5,405 5,034 5,042 4,852
M_CDR009 4 1 11 12
M_CDRO0O10 4,317 4,518 4,755 5,063
M_CDRO11 10,493 10,337 10,076 9,992
M_CDR012 3,120 3,022 2,829 2,810
M_CEDARO2A 18,862 20,422 21,736 22,859
M_CEDARO039 2,773 2,874 2,904 2,908
M_ESI1006 15,731 22,211 32,296 44,115
M_PLANT 322 528 820 1,129
M_RENT65 2,835 3,012 2,877 2,916
M_RNTO023 4,547 4,714 5,006 5,198
M_RNTO030 10,976 13,526 14,385 14,557
M_RNTO035 6,933 7,600 8,156 8,212
M_RNTO040 609 692 663 684
M_RNTO041 1,174 1,267 1,280 1,237
M_RNTO045 7,038 7,976 8,521 8,888
M_RNTO052 486 499 508 541
M_RNTO055 4,671 5,507 6,740 8,088
M_SOO003 2,376 2,277 2,301 2,385
M_SO0S67 3,475 3,359 3,356 3,265

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



South Lake Washington — Employment Population

Model Basin 2020 2030 2040 2050
M_BLS007 119 126 135 147
M_BLS43B 428 409 430 427
M_CDR009 0 0 0 0
M_CDRO0O10 172 200 228 248
M_CDRO11 1,100 1,095 1,145 1,121
M_CDR012 1,203 1,175 1,125 1,042
M_CEDARO2A 6,036 6,485 7,048 7,541
M_CEDARO039 259 263 274 274
M_ESI1006 25,372 31,004 31,716 35,253
M_PLANT 11,785 12,228 13,106 15,004
M_RENT65 299 324 349 349
M_RNTO023 724 767 798 790
M_RNTO030 2,557 2,843 3,072 3,222
M_RNTO035 1,123 1,231 1,364 1,502
M_RNTO040 13 13 13 14
M_RNTO041 316 314 292 289
M_RNTO045 2,288 2,425 2,647 2,882
M_RNTO052 779 808 935 1,046
M_RNTO055 1,174 1,219 1,254 1,242
M_SOO003 516 548 580 560
M_SO0S67 496 546 552 554

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



North Lake Sammamish Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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North Lake Sammamish — Sewered Residential Population

North Lake Sammamish - Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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North Lake Sammamish — Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_LKHLTO30A 8,767 8,942 9,262 9,351
M_NELKS64A 4,233 5,479 6,287 8,072
M_NESO012 10,273 10,034 10,144 10,389
M_NLKS013 9,114 10,105 11,045 11,658
M_NWLKSO001 19,672 25,366 33,949 41,390
M_RDMO007 13,933 14,320 14,691 15,424
M_RDMO035 10,795 12,731 14,524 16,357
M_RDMO039 3,805 3,837 3,970 4,191
M_RDMO041 10,978 11,021 11,071 11,115
M_RDMO042 11,197 11,625 12,297 12,988
M_RDMO043 2,783 3,312 3,546 3,701
M_SAMVL110_S 349 773 867 923
M_WDNO002 2,284 2,204 2,329 2,474

North Lake Sammamish - Employment Population

Model Basin 2020 2030 2040 2050
M_LKHLTO30A 871 1,020 1,083 1,161
M_NELKS64A 3,955 3,789 3,820 4,408
M_NESO012 1,337 1,227 1,191 1,212
M_NLKS013 13,200 13,197 13,194 13,669
M_NWLKSO001 19,076 20,197 23,842 27,002
M_RDMO007 7,096 8,389 10,081 12,308
M_RDMO035 4,257 4,730 5,417 5,836
M_RDMO039 11,327 11,873 13,134 14,027
M_RDMO041 1,841 1,845 1,843 1,846
M_RDMO042 1,699 1,791 1,828 1,837
M_RDMO043 530 546 557 555
M_SAMVL110_S 2,290 2,291 2,263 2,261
M_WDNO002 150 146 131 131

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



South Lake Sammamish Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Lake Sammamish — Sewered Residential Population

South Lake Sammamish - Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Lake Sammamish — Sewered Residential Population

Model Basin 2020 2030 2040 2050

M_BEL113 5,682 6,144 6,584 7,101

M_BELSUNSET 8,512 8,814 9,007 9,460
M_EGATEG9A 8,112 8,539 9,094 10,157
M_ISS008 6,257 6,298 6,455 6,575
M_ISS009 2,338 2,431 2,484 2,493
M_ISS015 3,397 3,356 3,385 3,270
M_ISS016 11,668 11,408 10,916 11,329
M_ISS017 631 602 596 578

M_ISSAQO033a 6,573 7,585 8,140 8,263
M_ISSAQO033b 3,950 4,669 5,528 6,266
M_ISSAQO038 0 773 1,084 1,893
M_ISSAQO067 2,910 3,127 3,548 4,002
M_ISSCK39A 418 518 1,687 2,280
M_LKHLS045 9,645 9,943 10,271 10,467
M_SAMO005a 146 309 589 908

M_SAMO00S5b 5,007 6,218 7,424 8,618
M_SAMO16A 5,833 6,261 6,906 7,515
M_SAMO21A 3,535 3,944 4,264 4,571

M_SAMO023 24,786 25,355 26,105 27,089

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



South Lake Sammamish - Employment Population

Model Basin 2020 2030 2040 2050
M_BEL113 1,078 1,242 1,334 1,393
M_BELSUNSET 2,208 2,461 2,580 2,364
M_EGATEG9A 5,947 5,858 5,864 5,861
M_ISS008 3,573 3,721 3,923 3,822
M_ISS009 162 186 205 216
M_ISS015 997 985 985 955
M_ISS016 2,696 3,037 3,464 4,328
M_ISS017 74 84 104 119
M_ISSAQO033a 1,592 1,398 1,339 1,272
M_ISSAQO003b 13,420 15,462 16,089 16,968
M_ISSAQO038 2,265 2,584 4,470 5,554
M_ISSAQO067 4,143 4,162 4,130 4,105
M_ISSCK39A 2,260 2,371 2,168 2,438
M_LKHLS045 6,732 7,131 8,769 8,791
M_SAMO005a 156 123 107 108
M_SAMO00S5b 917 848 849 836
M_SAMO16A 1,454 1,345 1,340 1,350
M_SAMO21A 956 1,794 2,147 2,335
M_SAMO023 4,331 4,128 3,987 3,890

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting

April 2026
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North Green River Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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North Green River — Sewered Residential Population

North Green River - Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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North Green River — Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_BLS013 7767 7933 8370 9025
M_INTERURBAN 1237 1369 1540 1608
M_NSOOS384 5313 5664 6165 6716
M_SINTOO1 0 45 1687 2498
M_SINT020 49 48 108 99

M_SOO0011 1386 1441 1652 1645
M_S0O0021 6455 7732 8190 8132
M_SOO0039 11996 13082 14030 14629
M_SOO0051 6878 7307 7866 8150
M_SRENTO002 4066 4299 4888 5050
M_TUKO002 3138 5070 7721 9799
M_TUKO004 0 0 1 2

M_TUKO005 1758 1720 1645 1747
M_TUKO15 2182 3164 4625 6269
M_VALO02 9910 13779 15128 16863
M_VALOO03 2861 3013 3499 3768
M_VALOO7 7058 7220 7552 7898
M_VALO13 1171 1335 1500 1580
M_VALO020 3407 3634 3822 4145
M_VVUEG8 7640 9134 9353 9840

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



North Green River - Employment Population

Model Basin 2020 2030 2040 2050
M_BLS013 908 1,191 1,494 1,783
M_INTERURBAN 2,066 1,937 2,194 2,674
M_NSOOS384 580 622 649 657
M_SINTOO1 7,142 12,363 24,153 31,066
M_SINT020 27,522 28,475 29,236 30,424
M_SOO0011 152 167 170 182
M_S0O0021 1,902 2,013 2,079 2,259
M_SOO0039 1,096 1,274 1,422 1,522
M_SOO0051 957 991 1,006 1,010
M_SRENTO002 14,426 15,750 15,798 15,889
M_TUKO002 4,379 5,017 6,045 7,453
M_TUKO004 5,379 6,907 7,402 8,700
M_TUKO005 4,866 4,054 3,671 3,582
M_TUKO15 11,677 19,223 23,526 26,953
M_VALO02 5,258 5,503 6,188 6,810
M_VALOO03 1,149 1,074 901 794
M_VALOO7 659 692 818 894
M_VALO13 2,654 2,203 1,867 1,742
M_VALO020 492 623 716 920
M_VVUEG8 4,442 4,262 4,339 4,511

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



South Green River/Kent Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Green River/Kent — Sewered Residential Population

South Green River/Kent - Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Green River/Kent — Sewered Residential Population

Model Basin 2020 2030 2040 2050

M_AUBRNO002 5,292 7,175 9,621 12,600
M_KNTOO08 13,824 14,486 14,687 14,718
M_KNTO12 949 1,054 1,009 1,009
M_KNTO029 2,188 2,592 3,416 4,271

M_KNTO31 13,551 14,026 15,157 16,182
M_KNTO33 12,079 12,881 13,541 14,459
M_S277TH30 17,255 18,996 19,283 19,368
M_ULID066 4,436 5,169 5,862 6,317
M_ULID57C 3,640 3,976 4,377 4,769
M_ULIDNOO1 7,730 7,416 7,408 7,709
M_ULIDNOO3 4,521 4,617 4,812 4,959

South Green River/Kent - Employment Population

Model Basin 2020 2030 2040 2050
M_AUBRNO002 10,627 16,667 21,196 26,483
M_KNTO08 968 1,155 1,213 1,357
M_KNTO12 10 20 25 32
M_KNTO029 1,866 3,558 5,823 7,088
M_KNTO31 3,410 4,042 7,406 9,751
M_KNTO33 5,690 9,396 11,416 12,717
M_S277TH30 3,009 3,734 3,954 4,023
M_ULID0O66 2,792 3,131 3,463 3,512
M_ULID57C 6,070 6,012 6,128 5,836
M_ULIDNOO1 7,117 7,090 7,224 7,235
M_ULIDNOO3 2,652 2,813 2,971 3,127

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



South Green River/Soos Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Green River/Soos — Sewered Residential Population

South Green River/Soos — Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Green River/Soos — Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_BLACK114 423 3,279 5,848 8,842
M_BLKDIAPS 2,122 2,414 2,922 3,202
M_CLARK555 12,826 12,911 13,028 13,596
M_LS10B_SC 14,459 15,970 18,037 19,193
M_LS11_SC 426 580 641 719
M_SO0001 7,305 8,564 10,140 11,380
M_S0OO0017 4,121 4,529 4,965 5,528
M_S0O0018 8,019 8,339 8,659 9,450
M_S00046 3,056 3,692 5,413 8,480
M_SO0054 5,854 6,093 6,685 6,691
M_SOO0055 2,072 2,345 2,393 2,874
M_SO0S73 4,427 5,459 6,108 6,561
M_SoosCreekPS14 2,478 3,573 4,257 4,597
M_SoosCrk15b 2,321 2,371 2,512 2,500
South Green River/Soos - Employment Population

Model Basin 2020 2030 2040 2050
M_BLACK114 25 246 459 751
M_BLKDIAPS 562 670 759 779
M_CLARK555 1,167 1,204 1,232 1,234
M_LS10B_SC 2,370 2,741 3,020 3,616
M_LS11_SC 12 21 28 36
M_SOO0001 828 952 1,081 1,220
M_S0OO0017 2,196 2,555 2,958 3,044
M_S00018 2,745 3,013 3,378 3,903
M_S0O0046 3,665 4,972 6,519 7,334
M_S0O0054 488 497 363 393
M_SOO0055 444 573 624 1,072
M_SO0S73 394 492 628 784
M_SoosCreekPS14 901 1,208 1,382 1,602
M_SoosCrk15b 304 307 304 296

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting

April 2026
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South Green River/Auburn Planning Area

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Green River/Auburn - Sewered Residential Population

South Green River/Auburn - Employment Population

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026
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South Green River/Auburn - Sewered Residential Population

Model Basin 2020 2030 2040 2050
M_ABNO027 1,932 2,441 2,967 3,469
M_AUBRNS53 6,553 7,851 9,706 10,208
M_AUBWV016 2,353 2,521 2,667 2,784
M_LAKELANDHILLS_WW 14,256 15,299 17,213 19,984
M_LKHOO1A 3,010 3,557 3,835 4,141
M_MSHOOT 12 0 36 139
M_MSTTRO2A 24,619 27,278 28,924 30,232
M_MSTTR22A 9,957 10,943 12,897 15,096
M_MSTTR48 13,733 14,808 17,067 19,285
M_PACIFICPS_FM 7,383 7,922 8,664 9,501
M_WINTO03 1,427 3,546 4,661 6,729
M_WINTO38 4,226 4,905 4,937 5,144

South Green River/Auburn - Employment Population

Model Basin 2020 2030 2040 2050
M_ABNO027 6,482 8,422 8,612 9,215
M_AUBRNS53 11,241 12,673 16,137 18,900
M_AUBWV016 2,184 2,370 2,544 2,680
M_LAKELANDHILLS_WW 2,548 2,728 2,870 3,249
M_LKHOO1A 947 1,035 1,098 1,139
M_MSHOOT 1,760 1,835 1,797 1,697
M_MSTTRO2A 5,989 6,921 7,499 8,159
M_MSTTR22A 5,196 6,323 8,028 9,750
M_MSTTR48 3,066 3,707 4,135 4,333
M_PACIFICPS_FM 3,711 4,049 4,379 4,746
M_WINTO003 6,568 8,402 9,975 11,867
M_WINTO38 7,733 7,977 8,133 8,331

Updated Planning Assumptions for Wastewater Flows and Loadings Forecasting
April 2026



Treatment Plant Population and Employment Data

This section provides population and employment projections for the three large treatment plants
that receive flows from the connected regional system: West Point Treatment Plant, South
Treatment Plant, and Brightwater Treatment Plant. The data presented are aggregated by the
treatment plant currently serving each model basin. Population and employment data from the
combined sewer system are included to derive the total population served by each treatment plant.
To provide a longer-term forecast, the population projections provided by PSRC were further
extrapolated to 2060 and 2070.

Brightwater Treatment Plant is expected to take a portion of the service area from South Treatment
Plant in the future, pending the completion of planned conveyance projects. It is assumed that
future service area changes associated with the North Lake Sammamish Flow Diversion project
and Sammamish Plateau Diversion Phase 1 project will take effect in the year 2040. The need and
anticipated timing for the Sammamish Plateau Diversion Phase 2 project will be revaluated during
the CSl needs assessment and is not assumed in the plant forecasts at this time. The model basins
that currently send flows to South Plant but will instead send flows to Brightwater in 2040 are
M_SAMO05A and M_ISSAQO033A, both of which are in the South Lake Sammamish Planning Area.
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CSIl Planning Areas Served by Treatment Plants
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Treatment Plant — Sewered Residential Population

Treatment Plant - Employment
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Treatment Plant — Sewered Residential Population

Treatment Plant 2020 2030 2040 2050 2060 2070
Brightwater 261,698 310,882 378,274 477,660 534,792 579,969
South Plant 816,730 931,225 1,035,438 1,111,619 1,216,278 1,297,320
West Point 780,823 889,696 1,002,075 1,113,035 1,217,390 1,306,562
Treatment Plant - Employment

Treatment Plant 2020 2030 2040 2050 2060 2070
Brightwater 143,141 158,073 180,217 222,355 248,803 281,671
South Plant 582,972 685,216 779,245 853,187 936,390 1,002,928
West Point 714,215 784,650 855,673 925,282 991,957 1,051,183
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