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Presenter
Presentation Notes
Thank you for the invitation to share this project with you today and update you all on the project I first briefed you on last year. I am the lead on this project, but I also want to recognize the large team of engineers, scientists, planners, and decision-makers from Ecology and many other organizations that contribute to this project noted in the handout provided to you. This project represents a significant staff investment by Ecology to make this project successful.



Puget Sound Nutrient Source Reduction Project 
Objectives

1) Communicate and share science 

2) Use the Nutrient Forum to collaboratively develop a 
Puget Sound Nutrient Management Plan

3) Implement the Plan
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Presentation Notes
The Puget Sound Nutrient Source Reduction Project builds on a decade-long effort to collect data and develop state-of-the-science tools to evaluate the impacts of human nitrogen and carbon sources on Puget Sound water quality.  Our objectives including communicating and sharing science.  We developed a series of meetings with tribes and stakeholders we call the Puget Sound Nutrient Forum to discuss ideas and listen to concerns that will help Ecology develop a Nutrient Management Plan for Puget Sound that specifies how much reduction is needed, and who needs to make those reductions. We are using the Salish Sea model and best-available science to inform policy and management decisions.We are taking interim steps now by capping some point sources to keep the nutrient over-enrichment problem from getting worse as we continue to develop and implement actions so that we protect the salmon, shellfish, orcas by restoring and protecting a key component of the water quality and ecological integrity of Puget Sound. 



161 river and streams
• Rivers and streams entering 

Puget Sound, the Straits and 
the Pacific Ocean

99 point sources
• All facilities with marine 

outfalls
• 78 U.S. WWTPs
• 9 Canadian WWTPs
• 10 industrial facilities

wastewater input
river input

Salish Sea Model

Salish Sea Model

Developed by PNNL in collaboration with WA 
Department of Ecology, funded by EPA

FVCOM CE-QUAL-ICM water quality model

https://ecology.wa.gov/Research-Data/Data-resources/Models-spreadsheets/Modeling-the-environment/Salish-Sea-modeling
https://www.erdc.usace.army.mil/Media/Fact-Sheets/Fact-Sheet-Article-View/Article/547416/ce-qual-icm-icm/


Total human sources cause DO 
depletions below standards for 
extended durations

Most impacted areas are also 
biologically productive areas

Reducing wastewater nitrogen 
concentrations to 8mg/L in 
effluent can reduce the low DO 
problem by around half.

Newly published Salish Sea Model results

*Volume 1: Model Updates and Bounding Scenarios. Ecology Publication #19-03-001

Explore results at http://bit.ly/ssmresultsmap
*

Presenter
Presentation Notes
Our recent Salish Sea Model report clearly connects human sources of nutrients in Puget Sound to exceedances of our standards for dissolved oxygen. The figures on the right show the duration of days when sensitive inlets and bays are below dissolved oxygen standards during the years 2006, 2008, and 2014. These years represent a range of ocean and climate conditions affecting circulation in Puget Sound.We evaluated potential water quality improvement from wastewater nitrogen reduction technology with modest treatment levels and found that implementing lower seasonal levels of 8mg/L for all WWTPs reduced the DO problem by around 50% overall. We want to be transparent and have made the model results accessible to everyone with a web browser. Just go to the tiny url shown here to explore the latest model results in an online web map.These results are from our first modeling phase conducted in 2018.  Later this year we will begin the next phase of modeling and evaluating key nutrient management.  Part of that next phase will examine water quality impacts from continued population growth and the effects of climate change within the next 20+ years.



Monitoring and observations complement Salish Sea Model 
findings

Eutrophication 
Indicators

• Algae blooms
• Jellyfish Smacks
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Presentation Notes
Ecology’s Eyes Over Puget Sound Program has been collecting water quality data and aerial observations (like these pictures) for nearly two decades.  Over the years they have been measuring and observing changes in Puget Sound. More recently they also have been tracking algae blooms and jellyfish smacks out of concern that bloom timing and frequency is changing along with the species compositions of those blooms.  The map in the middle of this slide shows model results for 2006. The pink to reddish areas show the duration of days in which dissolved oxygen standards are not met due to human nutrient over-enrichment.  These sensitive inlets and bays in red are the same areas where we observe a lot of these blooms.  They are also biologically important areas for juvenile salmonids, forage fish, shellfish, eelgrass habitat and more. And these are the areas that are feeling significant impacts from anthropogenic nutrient sources.



Collaborative meetings for stakeholder and tribal engagement with 
Ecology engineers, scientists, and policy-makers

2018 Forums
• Discussed the science, water quality objectives, and the Salish Sea Model

2019 Forums
• Learning from other U.S. coastal estuaries examples
• Opportunity for input to the next phase of modeling

and evaluation – April 30
• Sharing and learning from current nutrient reduction

examples in Puget Sound – June 4
• Identifying creative opportunities for implementation

and funding – August 7

Nutrient Forum 

Presenter
Presentation Notes
In 2018 we began communicating and sharing what we’ve learned by forming the Puget Sound Nutrient Forum. It is meant to be a collaborative workspace for Ecology to engage with stakeholders and tribes.  We’ve held 7 Forum meetings over the last 11 months, and hosted scientists from Ecology, UW, King County, WDFW, and USGS to talk about their work to help us all understand the nutrient over-enrichment issue in Puget Sound.  This year we are learning from examples of nutrient management from Long Island Sound, Chesapeake Bay, and San Francisco Bay and highlighting current efforts to reduce nutrients here in Puget Sound.  The Forum is a place for us to discuss modeling results and get input on what to evaluate in our next phase of modeling.  The discussions, ideas, and concerns from participants at the Forum will be considered as Ecology uses science to inform our regulatory policy.The Forum is open to the public and we regularly get 60 or more people attending in person with another 30 or more people attending via WebEx.  Participants include local government stormwater and wastewater staff, tribes, environmental groups, scientists, state and federal representatives, and people from industries like shellfish and agriculture.



• First year objectives (Jul ‘19 – Jun ‘20): 
• What does it take to meet water quality standards
• Explore the significance of local watersheds on 

sensitive areas
• Explore effects of sources within Puget Sound basins
• Understand the range of future conditions

• Second year objectives (Jul ‘20 – Jun ‘21):
• Evaluate combinations of reductions from marine 

and watershed sources
• Evaluate a final set of nutrient load reductions for 

both marine and watershed sources that meet water 
quality standards

Modeling Phase 2

Model Milestone – Share first year results and refine year 2 scenarios

Presenter
Presentation Notes
Starting this summer, we have planned a 2-year period of using the Salish Sea model to build on the latest model findings and evaluate the significance of watersheds and a variety of different marine and watershed source reductions to find a combination of municipal and industrial wastewater treatment and watershed nutrient reductions that will lead us to meet water quality standards for dissolved oxygen in Puget Sound.  This phase has a modeling milestone halfway through so that we can share and examine the first year’s results and use them to inform our scenarios to evaluate in the second year.The first year modeling objectives are (read bullets)The second year modeling objectives are generally to (read bullets)We are putting together a draft list of scenarios and seeking public input on them at the April 30 Nutrient Forum.  At the Forum, our scientists, engineers, and planners will be working within groups to discuss the questions that need answering in the next year, the model scenarios that help answer those questions, and capture feedback and ideas from the Forum participants that will help us “fine-tune” what we will be evaluating next with the Salish Sea model.



Puget Sound Action Agenda & MWQ 
Implementation Strategy

Interdisciplinary team of local experts helping to:
• Identify nutrient sources, stressors, and contributing factors 

that affect the dissolved oxygen Vital Sign
• Identify strategies and priorities to improve dissolved 

oxygen for the Puget Sound Action Agenda

Connect Puget Sound recovery goals with Ecology’s Puget Sound 
Nutrient Management Plan

Presenter
Presentation Notes
This project is also connected to the Puget Sound Action Agenda.  We are leading the development of an implementation strategy for marine water quality.  This effort includes two teams of experts from organizations and local governments around the Sound. Together we are discussing the most significant human sources of nitrogen to understand the stress on marine water quality they create, and the factors that contribute to the source loading.We use that understanding to identify source reduction strategies and priorities that can be added to the Action Agenda and National Estuary Program.  Our goal is ensuring that Ecology’s nutrient management plan is connected to Puget Sound recovery goals.



Both point and nonpoint source reductions are needed

A range of necessary solutions

And we must continue to protect and restore ecological function

RIPARIAN RESTORATION
INSTREAM HABITAT 

RESTORATION
FLOODPLAIN

RECONNECTION

MUNICIPAL 
WASTEWATER

STORMWATER AND 
URBANIZATION AGRICULTURE

Presenter
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Our model results indicate the importance of nutrient reductions from point sources and nonpoint sources.  Wastewater treatment plants are significant and important nutrient sources to address along with reducing pressures in watersheds from urban development and nonpoint sources like agriculture.  The other significant part of solutions is restoring the ecological function to attenuate or reduce nutrients naturally.  The good news is that we are already implementing solutions like this with instream habitat and channel improvements funded through the salmon recovery program, riparian restoration to address nonpoint pollution, and the Floodplains by Design project to reconnect floodplains and attenuate nutrients naturally.  By continuing to support and even increase funding to programs like these we can get multiple benefits for pollution reduction and habitat improvement.



20192018 2020 2021 2022

High-level  Project Schedule
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Marine WQ 
Implementation 
Strategy

Puget Sound 
Nutrient 
Forum

Salish Sea 
modeling

Workshops & Content Dev

Forum Meetings

Bounding 
Scenarios Optimization Modeling

Finalize & 
Review IS

Draft, Review, & Finalize 
Nutrient Management 

Plan

Model Milestone 
Forums

Update with 
model 
results

NMP 
Completed

We are here
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Presentation Notes
This year we continue the series of Forum meetings and Implementation Strategy workshops that will lead us into the Optimization modeling phase. Using the Salish Sea Model, we will continue to evaluate ideas for reducing human nutrient sources and understand which actions and which sources should be part of the nutrient management plan. The modeling provides the technical basis for Ecology’s point and nonpoint regulatory actions, and informs the marine water quality implementation strategy.This year we are taking an interim step with point sources by capping nutrient loads at existing levels and helping permittees and communities understand their options to meet potential future reductions. The final nutrient management plan will include additional steps for necessary reductions from point and nonpoint sources.



Primary Contact

Dustin Bilhimer, PSNSRP Project Manager
WA Department of Ecology, Water Quality Program
(360) 407-7143
Dustin.Bilhimer@ecy.wa.gov

Project webpage: https://ecology.wa.gov/Water-
Shorelines/Puget-Sound/Helping-Puget-Sound/Reducing-Puget-
Sound-nutrients
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Phase 1 Salish Sea Model Results webmap: bit.ly/ssmresultsmap

https://ecology.wa.gov/Water-Shorelines/Puget-Sound/Helping-Puget-Sound/Reducing-Puget-Sound-nutrients
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