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[bookmark: _Toc90303509][bookmark: _Toc17276305]Proviso Text

Ordinance 19210, Section 112, Proviso P4[footnoteRef:2] [2:  On November 14, 2018, the Council adopted the 2019-2020 Biennial Budget via Ordinance 18835 that included this proviso in Section 108. The requirements were updated in Ordinance 18930 to extend the deadline for the final report to June 30, 2021 and added a status report due to the Council by December 31, 2020. This extension was required to allow adequate time to complete the sampling and analyses for the project. The requirements were updated a second time in the 2021-2022 Biennial Budget Ordinance 19210 to extend the deadline for the status report to December 31, 2021, and the final report to June 30, 2022. The second deadline extension was made to account for the COVID-19 pandemic and its impact on the project.
] 


P4 PROVIDED FURTHER THAT:
Of this appropriation, $300,000 shall not be expended or encumbered until the executive transmits a status report and a final report on toxics in King County wastewater effluent, evaluating the presence of toxic elements in the effluent of treatment plants, and a motion that acknowledges receipt of the final report and a motion acknowledging the receipt of the final report is passed by the council. The motion should reference the subject matter, the proviso's ordinance, ordinance section and proviso number in both the title and body of the motion. The report shall include, but not be limited to, a summary of the results of an evaluation of toxic elements in the effluent of treatment plants.  The evaluation shall comply with the following:
[bookmark: _Hlk88123009]A.	The evaluation shall be based on testing of the undiluted effluent of treatment plants, and shall be compared with chemical elements being discharged as industrial wastes into the wastewater collection system; sampling of effluents shall be timed to include at least one seasonal period of high winter discharge volumes;
B.	The evaluation shall address and report on the presence, origin, volume, toxicity, environmental fate and impacts to the marine environment from toxics including metals, volatile organic compounds, chemicals of emerging concern and other toxics in the undiluted effluent of treatment plants;
C.	While the evaluation shall be as broad as possible within costs, to the extent necessary to narrow the scope of the evaluation in light of the extensive range of potentially toxic elements, the focus shall be on:
1.	Those elements considered most toxic to the marine environment generally; and
2.	Those elements considered potentially toxic to Southern Resident Orcas and the hierarchy of marine species upon which the Southern Resident Orcas depend;
D.	The evaluation shall assess whole effluent toxicity of the discharges, to assess the impact of the complex mix of toxic elements on marine species. The assessment shall be designed to indicate whether undiluted wastewater effluent represents a potential source of deleterious toxic influence to Puget Sound marine organisms, and to Southern Resident Orcas and the hierarchy of marine species upon which they depend particularly; 
E.	The evaluation shall include an assessment of the accumulation of those toxic elements in marine organisms, either directly or through bioaccumulation, and shall discuss potential impacts on metabolic processes, behavior and mortality.  The assessment may be accomplished either through analysis of the tissue of selected species, or through bioaccumulation modeling;
F.	The evaluation shall describe potential wastewater treatment technologies that have the capacity, in part or in whole, to limit or control the discharge of toxics in wastewater effluents to a significantly greater extent than is currently being accomplished at King County treatment plants; and
G.	The evaluation shall be contracted to an entity with the capacity to address the required elements of the evaluation. Preference shall be given to entities with a demonstrated history of evaluating and reporting on the impacts of wastewater effluents on the marine environment, including impacts on Southern Resident Orcas or their prey species, and that have the capacity for modeling the bioaccumulation of toxics.

The executive should file electronically a report on the status of the evaluation project by December 31, 2021, and the final report and motion required by this proviso by June 30, 2022, with the clerk of the council, who shall retain the original and provide an electronic copy to all councilmembers, the council chief of staff and the lead staff for the regional water quality committee and the committee of the whole, or their successors.
[bookmark: _Toc90303510]Executive Summary

This report provides a status update on a project to assess the levels of toxic chemicals in treated wastewater effluent from King County’s three regional treatment plants.  

King County operates three large regional treatment plants that serve the greater Seattle metro area and two smaller treatment plants located on Vashon Island and in the City of Carnation (Figure 1). Each of these plants use a combination of physical, biological, and chemical processes to remove solids, organics, and pathogens from the wastewater.[footnoteRef:3] The secondary treated water discharged to Puget Sound (or in the case of Carnation, to a wetland along the Snoqualmie River) as final effluent meets the requirements defined by the Washington State Department of Ecology (Ecology) through design standards and National Pollutant Discharge Elimination (NPDES) operating permits. These facilities were designed to remove conventional pollutants (solids and organics) and were not specifically designed to remove all pollutants. Treatment plant effluent pollutants may include other various metals and organic chemicals that the NPDES permits do not specifically regulate, including pharmaceuticals and personal care products, cleaning products, industrial chemicals, and a wide range of other chemicals used in our society. The sources and pathways for pollutant entry into the wastewater system include domestic and commercial wastewater, regulated industrial wastewater discharges, and stormwater. [3:  “Solids” are primarily comprised of decaying organic matter. “Organics” are carbon-based compounds, and “pathogens” refers to bacteria, virus, or other microorganism that can cause disease.
] 


An expert scientific research team with members from Washington State University Puyallup, University of Washington Tacoma, and the National Oceanic and Atmospheric Administration (NOAA) is conducting the assessment of toxic chemicals found in Puget Sound. Staff from DNRP are assisting with some aspects of the project. In addition, a contract laboratory, SGS-Axys Environmental of Victoria, British Columbia, is also providing support for certain specialized analyses.

While the COVID-19 pandemic and associated social-distancing requirements forced a delay in sampling for about a year, treated effluent was sampled four times between November 2020 and June 2021. Puget Sound waters were sampled in June 2021. All treated effluent samples and Puget Sound water samples were tested for a wide range of chemicals. These data are being reviewed for accuracy and quality by the expert scientific research team. As required by the Ordinance, the effluent chemical testing results will be compared to King County’s existing chemical testing data from industrial waste discharges to the regional sewer system.

Other completed work includes effluent toxicity testing studies and most of the laboratory tests of fish tissues. These studies are under review to ensure quality and accuracy. DNRP also is reviewing wastewater treatment technology options to identify potential additional options to further limit or control the discharge of toxics into Puget Sound. 

[bookmark: _Hlk89762906]The research team has completed all the laboratory tests necessary for this project. Remaining tasks include completing the quality review of the data, comparing data to potential health affects thresholds, comparing data to chemical element data from industrial waste discharges, and preparing the project report. Final results of testing and analyses will be included with the final report in 2022. 




Figure 1. King County Wastewater Service Area and Secondary Treatment Plants
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[bookmark: _Toc90303511]Background

[bookmark: _bookmark3][bookmark: _bookmark4]Department Overview: The King County Department of Natural Resources and Parks (DNRP) works in support of sustainable and livable communities and a clean and healthy natural environment. Its mission is to foster environmental stewardship and strengthen communities by providing regional parks, protecting the region's water, air, land and natural habitats, and reducing, safely disposing of and creating resources from wastewater and solid waste.

The Wastewater Treatment Division of DNRP protects public health and enhances the environment by collecting and treating wastewater while recycling valuable resources for the Puget Sound region. King County operates three large regional treatment plants that serve the greater Seattle metro area and two smaller treatment plants located on Vashon Island and in the City of Carnation (Figure 1).

Key Historical Conditions: Puget Sound is a fjord-like estuary connected to the Pacific Ocean via the Strait of Juan de Fuca.[footnoteRef:4] Puget Sound is divided into multiple basins of varying sizes and depths that are separated by shallower sills rising from the bottom.[footnoteRef:5] The largest basin, the Central Basin, extends from the Tacoma Narrows, north to Whidbey Island and Admiralty Inlet. Puget Sound is primarily influenced by a twice-daily tidal cycle, upwelling from deep in the Pacific Ocean, and river flows into the Sound. [4:  Fjord estuaries occur when glaciers carve out a deep, steep valley, the glaciers retreat, and the ocean rushes into fill the narrow, deep depression.]  [5:  A sill is a sea floor barrier of relatively shallow depth that restricts water movement.] 


Preserving and restoring Puget Sound health has been the focus of much effort and study for several decades.[footnoteRef:6] Several key species that reside in Puget Sound, such as Southern Resident Killer Whales (SRKW), Chinook salmon, and several species of rockfish have been listed as either threatened or endangered under the federal Endangered Species Act.[footnoteRef:7] Various combinations of habitat loss, harvest, and water quality impairments are believed to contribute to these listings.[footnoteRef:8] [6:  Levin PS, James CA, Kershner J, O’Neill SM, Francis T, Samhouri J, Harvey C, Brett MT (2010b) Puget Sound Science Update. The Puget Sound Ecosystem: What is Our Desired Future and How Do We Measure Progress Along the Way? Puget Sound Partnership, Tacoma, WA]  [7:  The term “orca” derives from the Latin name for killer whales is “Orcinus orca.” As it is part of a full Latin name, it is not a term usually used in scientific study. This report utilizes the term of Southern Resident Killer Whales. ]  [8:  NOAA information on threats to SRKW. Also, the following from the Federal Register from 2005, 2014, and 2016] 


[bookmark: _Hlk89762813]Ecology, local universities, NOAA, King County, and others have conducted multiple studies documenting toxic chemicals in Puget Sound at levels higher than would occur naturally. Some of these chemicals are associated with past industrial activities and break down very slowly and bioaccumulate in the tissues of marine life.[footnoteRef:9] [footnoteRef:10] [9:  McManus, E., K. Jenni, M. Clancy, K. Ghalambor, I. Logan, S. Redman, B. Labiosa, K. Currens, T. Quinn, W. Landis, K. Stiles, J. Burke. 2014. The 2014 Puget Sound Pressures Assessment. Puget Sound Partnership.  Publication # 2014-‐04. Tacoma, WA.]  [10:  Levin PS, James CA, Kershner J, O’Neill SM, Francis T, Samhouri J, Harvey C, Brett MT (2010b) Puget Sound Science Update. The Puget Sound Ecosystem: What is Our Desired Future and How Do We Measure Progress Along the Way? Puget Sound Partnership, Tacoma, WA
] 


Key Current Conditions: 
[bookmark: _Hlk89762825]There are efforts currently underway to clean up contamination in regional waterbodies. For example, major efforts are being implemented in the Lower Duwamish Waterway to primarily address sediments contaminated with polychlorinated biphenyls (PCBs).[footnoteRef:11] PCBs are industrial chemicals that were banned from manufacture in 1979; however, use of PCB stocks continued after the ban and PCBs linger in old products even today. PCBs are persistent, remain for decades in the environment, and may bioaccumulate in fish tissues to levels requiring fish consumption advisories.[footnoteRef:12][footnoteRef:13] [11:  EPA. 2014. Record of Decision, Lower Duwamish Waterway. Seattle, Washington. EPA ID: WA00002329803. U.S. Environmental Protection Agency Region 10, Seattle, Washington. November 2014.]  [12:  NOAA information on PCBs. ]  [13:  Ecology. 2015. PCB Chemical Action Plan. Publication number 15-07-002. Prepared by Washington Dept. of Ecology and Washington Dept of Health, Olympia, WA. February 2015] 


Other chemicals in Puget Sound are associated with ongoing activities, such as use of creosote-treated pilings, use of copper in boat paint, pharmaceutical medications that pass through the human body and that are only partially removed by wastewater treatment plants, or personal care products that also are only partially removed by the wastewater treatment plants. There are many thousands of chemicals used in society for a wide range of purposes. Most of these chemicals have not been extensively studied in Puget Sound waters. [footnoteRef:14] [footnoteRef:15] [footnoteRef:16] [footnoteRef:17] [14:  Washington State Department of Natural Resources Fact Sheet on creosote pilings.]  [15:  Ecology information on boat paint.]  [16:  Lubliner, B., M. Redding, and D. Ragsdale. 2010. Pharmaceuticals and personal care products in municipal wastewater and their removal by nutrient treatment technologies. Washington State Department of Ecology, Olympia, WA. Publication No. 10-03-004. ]  [17:  Long, E.R., M. Dutch, S.Weakland, B. Chandramouli, J.P. Benskin. 2013. Quantification of pharmaceuticals, personal care products, and perfluoroalkyl substances in the marine sediments of Puget Sound, Washington, USA. Soc. Env. Tox. Chem. 32(8): 1701-1710.
] 


Report Methodology: 
DNRP developed this status report. 

The study is being conducted by an expert scientific research team comprised of members from Washington State University Puyallup, University of Washington Tacoma, and NOAA. Staff from DNRP are assisting with some aspects of the project, including evaluating wastewater treatment technologies. A contract laboratory, SGS-Axys Environmental of Victoria, British Columbia, is also providing support for some specialized analyses.  

The project is divided into several interrelated tasks:
· Compilation of Existing Data
· Development of a Quality Assurance Project Plan (QAPP)
· Treated Effluent Sampling
· Puget Sound Water Sampling
· Chemistry Analyses of Treated Effluent and Puget Sound Water Samples
· Laboratory Toxicity and Accumulation Study
· Chemical Effects Modeling
· Treatment Effectiveness Assessment
[bookmark: _Toc90303512]Report Requirements

The ordinance requires a status report to be delivered to Council by December 31, 2021, and a final report delivered by June 30, 2022. This report represents the status report. The status of each of the project requirements as listed in the proviso is described below.

A. The evaluation shall be based on testing of the undiluted effluent of treatment plants, and shall be compared with chemical elements being discharged as industrial wastes into the wastewater collection system; sampling of effluents shall be timed to include at least one seasonal period of high winter discharge volumes;
B. [bookmark: _Hlk89269018]The evaluation shall address and report on the presence, origin, volume, toxicity, environmental fate and impacts to the marine environment from toxics including metals, volatile organic compounds, chemicals of emerging concern and other toxics in the undiluted effluent of treatment plants;
C. While the evaluation shall be as broad as possible within costs, to the extent necessary to narrow the scope of the evaluation in light of the extensive range of potentially toxic elements, the focus shall be on: 1. Those elements considered most toxic to the marine environment generally; and 2. Those elements considered potentially toxic to Southern Resident Orcas and the hierarchy of marine species upon which the Southern resident Orcas depend;
D. The evaluation shall assess whole effluent toxicity of the discharges, to assess the impact of the complex mix of toxic elements on marine species. The assessment shall be designed to indicate whether undiluted wastewater effluent represents a potential source of deleterious toxic influence to Puget Sound marine organisms, and to Southern Resident Orcas and the hierarchy of marine species upon which they depend particularly;
E. The evaluation shall include an assessment of the accumulation of those toxic elements in marine organisms, either directly or through bioaccumulation, and shall discuss potential impacts on metabolic processes, behavior and mortality.  The assessment may be accomplished either through analysis of the tissue of selected species, or through bioaccumulation modeling;
F. The evaluation shall describe potential wastewater treatment technologies that have the capacity, in part or in whole, to limit or control the discharge of toxics in wastewater effluents to a significantly greater extent than is currently being accomplished at King County treatment plants; and
G. The evaluation shall be contracted to an entity with the capacity to address the required elements of the evaluation. Preference shall be given to entities with a demonstrated history of evaluating and reporting on the impacts of wastewater effluents on the marine environment, including impacts on Southern Resident Orcas or their prey species, and that have the capacity for modeling the bioaccumulation. 

The primary purpose of this project is to assess King County’s treated effluent for a wide range of toxic chemicals and determine whether exposure to treated effluent from the three large regional wastewater treatment plants that discharge to Puget Sound may cause adverse health effects to Puget Sound Chinook salmon. To the degree possible, this project will also assess whether exposure may cause adverse health effects to SRKW and will identify the effectiveness of various treatment technologies at removing chemicals from the effluent. 

The current project is divided into several interrelated tasks:

Compilation of Existing Data
The project team is compiling the existing chemistry data in effluent and in industrial waste discharges to the sewage system. These data allow for full comparison of data generated during this project with data generated as part of DNRP’s ongoing programs.

Development of a Quality Assurance Project Plan (QAPP)
A detailed QAPP is complete for this project, detailing the study design and methods used to ensure the data collected is high quality and sufficient to address the questions of concern.

Treated Effluent Sampling
The project team sampled treated effluent during wet weather in the winter of 2020/2021 and during a dry period in the summer of 2021. These effluent samples were analyzed at outside laboratories under the direction of the contracted research team.

Puget Sound Water Sampling
The project team sampled the waters of Puget Sound waters during a dry period in the summer of 2021. These samples were laboratory tested as part of this project.

Chemistry Analyses of Treated Effluent and Puget Sound Water Samples
The testing of effluent samples and Puget Sound samples to determine their chemical composition is complete. The chemistry results will be compared to other data sets and will be used to help assess whether effluent may cause health affects to marine organisms.

Laboratory Toxicity and Accumulation Study
The project team studied the degree to which the effluent is toxic to hatchery-raised juvenile Chinook at different ratios of effluent and water, representing different amounts of dilution, or mixing, after discharge. In this study, the team placed hatchery-raised juvenile Chinook salmon in samples of effluent at different dilutions and observed for a variety of possible health effects. The fish were sacrificed, and their tissues tested for chemicals that may have accumulated from the effluent.

Chemical Effects Modeling
The chemistry and laboratory data will be used to estimate whether chemical exposures may be affecting the health of Chinook salmon. To the degree possible, these data will also be used to estimate whether chemical exposure may be affecting the health of SRKWs.


Treatment Effectiveness Assessment
Literature reviews will be conducted to understand how effective different types of wastewater treatment methods are at removing chemicals that the research team identifies as possibly causing health affects to Chinook salmon and/or SRKWs.

[bookmark: _Toc90303513]Testing of the undiluted effluent of treatment plants and comparison with chemical elements being discharged as industrial wastes into the wastewater collection system; sampling of effluents shall be timed to include at least one seasonal period of high winter discharge volumes. 

Treated effluent sampling was originally anticipated to occur in spring/summer 2020, but the business closures due to the COVID-19 pandemic meant the flows into the three regional wastewater treatment plants during this period were not representative of typical flows. This resulted in a delay in the sampling for about a year. DNRP staff sampled treated effluent during high flow conditions associated with rain events in November 2020, February 2021, and March 2021 and during low flow conditions associated with dry weather in June 2021. All samples anticipated in the QAPP were successfully collected and all chemical testing of the effluent samples is complete. The scientific research team is compiling the existing data about chemical elements in industrial wastes discharged to the wastewater collection system. The effluent chemical testing results and the industrial waste chemical testing data will be compared in 2022.

[bookmark: _Toc90303514] The evaluation shall address and report on the presence, origin, volume, toxicity, environmental fate and impacts to the marine environment from toxics including metals, volatile organic compounds, chemicals of emerging concern and other toxics in the undiluted effluent of treatment plants

[bookmark: _Hlk88565771]The research team has completed chemical testing of treatment plant effluents and is in the process of reviewing the findings. Further information on these findings will be included in the final report.

[bookmark: _Toc90303515][bookmark: _Hlk88566842]While the evaluation shall be as broad as possible within costs, to the extent necessary to narrow the scope of the evaluation in light of the extensive range of potentially toxic elements, the focus shall be on
[bookmark: _Toc90303516]1. Those elements considered most toxic to the marine environment generally; and
[bookmark: _Toc90303517]2. Those elements considered potentially toxic to Southern Resident Orcas and the hierarchy of marine species upon which the Southern Resident Orcas depend; 

[bookmark: _Hlk88565747]The research team used a series of chemical testing methods that focus on those elements potentially toxic to the marine environment, to SRKW, and to the species upon which SRKW’s depend. The chemical testing targeted PCBs and other persistent chemicals, pesticides, various types of flame retardants, plastics, pharmaceuticals and personal care products, and food additives. These results were augmented by non-targeted chemical scans that can identify the presence of thousands of different chemicals. These results will be combined with DNRP’s existing data on metals detected in treated effluents and Puget Sound to ensure a comprehensive analysis is conducted.

[bookmark: _Toc90303518] The evaluation shall assess whole effluent toxicity of the discharges, to assess the impact of the complex mix of toxic elements on marine species. The assessment shall be designed to indicate whether undiluted wastewater effluent represents a potential source of deleterious toxic influence to Puget Sound marine organisms, and to Southern Resident Orcas and the hierarchy of marine species upon which they depend particularly

[bookmark: _Hlk88565761][bookmark: _Hlk88565922]The research team has completed all effluent toxicity testing studies and is in the process of reviewing the data to assure quality and accuracy. The final report will address, to the degree possible, whether the undiluted effluent represents a toxic impact on the SRKWs and their prey. 

[bookmark: _Toc90303519]The evaluation shall include an assessment of the accumulation of those toxic elements in marine organisms, either directly or through bioaccumulation, and shall discuss potential impacts on metabolic processes, behavior and mortality. The assessment may be accomplished either through analysis of the tissue of selected species, or through bioaccumulation modeling 

[bookmark: _Hlk88565783]The research team has completed all laboratory tests of tissue samples to assess the degree to which chemicals bioaccumulate in the fish. An exception is the blood plasma chemistry testing which will be completed in early 2022. The research team is in the process of reviewing the data to assure quality and accuracy and has begun preparing documentation describing bioaccumulation testing results.

[bookmark: _Toc90303520]The evaluation shall describe potential wastewater treatment technologies that have the capacity, in part or in whole, to limit or control the discharge of toxics in wastewater effluents to a significantly greater extent than is currently being accomplished at King County treatment plants

[bookmark: _Hlk88565898]DNRP staff continually research the latest wastewater treatment options to keep abreast of new technologies that may be useful to treatment plants in the region. When the research team completes its work identifying chemicals that may be affecting the health of Chinook salmon or SRKWs, DNRP staff will review options to assess whether any available technology options might better address these chemicals. 

[bookmark: _Toc90303521]The evaluation shall be contracted to an entity with the capacity to address the required elements of the evaluation. Preference shall be given to entities with a demonstrated history of evaluating and reporting on the impacts of wastewater effluents on the marine environment, including impacts on Southern Resident Orcas or their prey species, and that have the capacity for modeling the bioaccumulation of toxics. 

This study is being conducted by an expert scientific research team with members from Washington State University Puyallup, University of Washington Tacoma, and NOAA. Staff from DNRP are assisting with some aspects of the project. A contract laboratory, SGS-Axys Environmental of Victoria, British Columbia, is also providing support for some specialized analyses.
[bookmark: _Toc90303522]Next Steps

The research team has completed all of the laboratory tests necessary for this project. Remaining tasks include completing the quality review of the data, comparing data to potential health affects thresholds, comparing data to chemical element data from industrial waste discharges, and preparing the project report. Final results of testing and analyses will be included with the final report in 2022. 
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