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Treatment: 
Current Conditions & 101
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March  Group #1: Separated System Conveyance
April  Group #2: Pollution Source Control & Legacy Pollution
May  Group #3: Asset Renewal & Replacement
June  Group #4: Climate Impact Preparedness & Natural Hazard Resiliency
July  Group #5: Affordability Metrics & Rate Relief Approaches
August  Group #6: Combined System Management
September Group #7: Treatment
October  Group #8: Resource Recovery
November  Group #9: Finance/Rate Structure 
Throughout Group #10: Equity & Social Justice
Throughout Group #11: Relationship to Contracts
 

Policy Analysis Schedule 



Major Policy Questions: Treatment (1 of 2)
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Policy Memo #10
1. Should the County evaluate costs and plan for levels of treatment beyond 

current legal requirements?

2. How should the County anticipate, engage with, and plan for future nutrient 
permit requirements, regulations related to CECs such as PFAS, or other 
future regulatory changes?



Major Policy Questions: Treatment (2 of 2)
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Policy Memo #11
3. Given the uncertainties in future growth rates reported by Washington State and 

the Puget Sound Regional Council, how aggressively beyond legal requirements 
should WTD expand [treatment plant] capacity to account for future population 
growth?

4. To what extent should WTD prioritize use of existing facility sites vs. acquiring 
new property to accommodate future treatment needs (including capacity)?

Policy Memo #12
5. Should the region continue to provide a centralized approach for regional 

wastewater treatment, or should the region move towards a more decentralized 
approach?



џìĲЮŉŸƖŊĲƣЮƣőċƣЮƣőĲЮƽċƣĲƖЮĦǃĦũĲЮ
ċŰĬЮƣőĲЮũŔŉĲЮĦǃĦũĲЮċƖĲЮŸŰĲдѠ
 ~ Jacques Cousteau 

A process that cleans wastewater to protect 
public health and the environment while 
recovering valuable resources for a thriving 
Puget Sound region. 

King County Wastewater Treatment Division 
(WTD) also has processes for recycled water, 
solids reuse, and biogas use. These topics are 
covered under Resource Recovery.

Wastewater 
Treatment
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Wastewater Treatment Big Picture

Treatment 
Planning

Level of 
Treatment

End Use 
Requirements 

(e.g., Resource 
Recovery)

Regulatory

Capacity

Regulatory Flows & Loads
Operational 

Needs & 
Redundancy
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Flows & Loadings
Assessing Treatment Plant Capacity is Complicated
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South Plant Aeration Basin

ÅFlow 
ÅFlow т hydraulic
ÅTraditionally used as a proxy for treatment 

plant capacity

ÅLoadings
ÅSolids т total suspended solids (TSS)
ÅDissolved organics т biochemical oxygen 

demand (BOD)

Å Factors affecting capacity:
Å Influent wastewater characteristics
Å Regulatory requirements
Å Operating configuration 
Å Process performance
Å Operating constraints
Å Reliability and redundancy



West Point Treatment Plant

Vashon Treatment Plant

Carnation Treatment Plant

South Plant Treatment Plant

Brightwater Treatment Plant

uŔŰŊШ9ŸƨŰƣǃќƚШìċƚƣĲƽċƣĲƖШÑƖĲċƣůĲŰƣШÉǃƚƣĲů
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Steps of Liquid Treatment

Preliminary Treatment
Removes trash and grit

Primary Treatment 
Removes settleable and floatable 

organic matter

Secondary Treatment  *
Breaks down solids and organic 
material using helpful bacteria

Disinfection  
Inactivates pathogens using 

chlorination (bleach) or ultraviolet 
light

* Nitrogen removal can be part of secondary or tertiary treatment

Notes: The Federal Clean Water Act requires a minimum level of secondary treatment plus disinfection. 
 Not all steps are performed at all facilities. 9

Tertiary Treatment *

Removes additional materials, such 
as solids, nutrients, or bacteria, 
using physical, biological, and/or 

chemical processes

Advanced Treatment

Removes additional dissolved and 
suspended trace pollutants, such as 
contaminants of emerging concern 

(CECs)



Preliminary & 
Primary 
Treatment

Sewage from 
residential, 

commercial, and 
industrial sources

10

To secondary 
treatment

To solids treatment

Grit Removed at West Point Primary Treatment at South Plant

Preliminary Treatment
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Secondary 
Treatment

From primary 
treatment

To solids treatment

To tertiary  
treatment or 
disinfection

Aeration Basin at South Plant Secondary Clarifier at West Point



Membrane Treatment
Can be used in secondary and/or tertiary treatment to get a higher quality effluent

Membranes at Brightwater

Brightwater

Carnation
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To disinfection

To solids 
treatment

To disinfection

To South Plant 
for solids 
treatment

From primary 
treatment

From preliminary 
treatment



Advanced Treatment
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Removes even more 
parameters but is specific 

to the contaminant

Can involve physical, 
biological, and/or 

chemical treatment 
processes

Produces high quality 
effluent that can be 

discharged to waterbodies 
or used for recycled 

water, depending on the 
type of treatment

Example Advanced Treatment Process Train
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Disinfection
King County WTD uses two 
methods: 
1. Ultraviolet (UV) light 
2. Chlorination (bleach)

From 
secondary 
treatment

From 
secondary 
treatment

To waterbody 
or recycled 
water* 
distribution

To waterbody 
or recycled 
water* 
distribution

*Treatment steps beyond disinfection may be required to produce recycled waterUV Lamps at VashonTreatment Plant



Steps of Solids Treatment

Thickening
Solids content is 

increased and volume is 
reduced 

Digestion
~ŔĦƖŸĤĲƚШљĬŔŊĲƚƣњШŸƖШ

break down the organic 
solid material

Dewatering
Water is removed to 
reduce weight for 

transportation

Beneficial Use
 Biosolids become  

ready for reuse 
applications

Solids from liquid treatment processes
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(Example of Thickening)



West Point: 83 million gallons per day

Vashon: 0.13 million gallons per day

Carnation: 0.10 million gallons per day

South Plant: 70 million gallons per day

Brightwater: 18 million gallons per day

uŔŰŊШ9ŸƨŰƣǃќƚШìċƚƣĲƽċƣĲƖШÑƖĲċƣůĲŰƣШÉǃƚƣĲů

16
* Average sewage treated (2025)



Began Operation
Average 

Annual Flow 
2025

Maximum Monthly 
Average Flow 

(design)
Site Size Discharges to

Population 
Served

West Point 1966 83 mgd 215 mgd 32 acres Puget Sound 807,952

South Plant 1965 70 mgd 144 mgd 72 acres Puget Sound 844,193

Brightwater 2012 18 mgd 40.9 mgd 79 acres Puget Sound 284,113

Carnation 2008 0.10 mgd 0.48 mgd 2 acres
Chinook Bend Natural 
Area or Snoqualmie 

River
2,338

Vashon
1955 

KC operation т 1999 0.13 mgd 0.52 mgd 11 acres Puget Sound 1,100

High-Level Facility Comparison
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West Point
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South Plant



2020

Brightwater
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Carnation
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Vashon



Wastewater 
Treatment 
Regulation

ÅClean Water Act (1972) regulates water quality 
for surface waters of the United States

ÅUS Environmental Protection Agency (EPA) delegates 
authority to the WAState Department of Ecology, which 
includes:
ÅEstablishment of Water Quality Standards for all waters 

of the state 
ÅAdministering National Pollution DischargeElimination 

System (NPDES) permits

ÅNPDES permits:
ÅPrescribe effluent water quality parameter limits

ÅCurrently regulated on flow, solids, and organics
ÅIdentify required monitoring and reporting
ÅIdentify flow and loading triggers for planning to 

maintain adequate capacity

ÅRegulations and discharge limits continue to evolve:
ÅEcology is developing regulations to limit nitrogen 

discharge from treatment plants to Puget Sound 23



Future Nitrogen Regulations
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Puget Sound Nutrient General Permit (PSNGP) (Invalidated February 28, 2025)
Requirements: Action Levels, Optimization, Monitoring, Corrective Actions, and a Nutrient Reduction 
Evaluation (NRE)

Anticipated Near -Term NPDES Nitrogen Permit Conditions 
Potential Requirements: Expected to be similar to the PSNGP
Expected issuance: Rolling basis with NPDES reissuance and permit modifications

Anticipated Long -Term Nitrogen Permit Requirements
Å Ecology is developing a long-term regulatory framework with further nitrogen reduction requirements
Å NRE plans will inform refinement of the framework and subsequent permit requirements



Future Potential Regulations
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ÅFuture treatment regulations and timing are uncertain and depend on many factors:
ÅWater quality of receiving water bodies and discharge locations
ÅChanging state and/or federal regulations

ÅTreatment level is often dictated by discharge location or end use
ÅPuget Sound
ÅFreshwater (lakes, rivers, etc.)
ÅRecycled water
ÅEnvironmental enhancement (e.g., wetland restoration)
ÅGroundwater recharge

ÅAreas or parameters WTD is tracking include:
ÅPhosphorus т anticipated removal requirements for Carnation
ÅPFAS (per- and polyfluoroalkyl substances) т in biosolids and effluent
ÅCECs (contaminants of emerging concern) т chemicals found in common products, such as 

pharmaceuticals and personal care products, that end up in wastewater



King County Treatment Policies

Å TPP-1 - Provide secondary treatment to all base sanitary flow delivered to the treatment plants. Further 
treatment to meet water quality standards and achieve other goals may be provided. 

Å TPP-2 - Provide additional treatment capacity by constructing Brightwater and expanding capacity at South 
Plant. West Point to maintain rated capacity, and South Plant capacity limited to serving the eastside and south 
King County, except specific named flows. (Potential expansion at South Plant & West Point is retained for 
unexpected circumstances.) 

Å TPP-3 - Any changes to West Point need to comply with the terms of the West Point settlement agreement.

Å TPP-5 - Commitment to undertake studies to determine the economic and environmental feasibility of 
discharging reclaimed water to local water systems. (overlaps with Resource Recovery)

Å TPP-6 - Evaluation of opportunities for collaboration with adjacent utilities regarding the transfer of flows 
between the County's treatment facilities and other treatment facilities in the region.

Å TPP-7 - Describes the possibility of constructing satellite treatment plants to produce reclaimed water. 
(overlaps with Resource Recovery 

Å TPP-8 - Commitment to continue water reuse and to explore opportunities for expanded use at existing plants 
and all new treatment facilities. (overlaps with Resource Recovery)

Treatment Plant Policies 28.86.050
TPP-4 covers odor control policies & will be covered separately at a later time.
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Treatment Planning
Interdependencies

Treatment 
Planning

Existing 
Regulations

New 
Regulations

New 
Technologies

Population 
Growth

Potential Climate 
Impacts

Changes to 
Quantity of Flow 

(including I/I)

Asset 
Conditions

Upstream 
Treatment 
Process/ 

Operational 
Impacts

Downstream 
Treatment 
Process/ 

Operational 
Impacts

Resource 
Recovery Plans 
& Opportunities
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Current and Forecasted Expenditures - Treatment

From the 2027 Sewer Rate Forecast:

ÅFirst decade (2026-2036)
ÅTreatment is about 8% of the forecast
ÅCurrent treatment projects are approximately $366 million

ÅBoth decades (2026-2046)
ÅTreatment forecast is about $4.0 billion (with much uncertainty)

These estimates include wastewater treatment-related project costs in the capacity 
improvement and regulatory portfolio categories.
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Q & A
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Conclusion with logo
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Supplemental Information
Facility Treatment Process Diagrams
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