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Planning Preliminary 
Engineering

Right-of-
Way Construction

Project Development Continuum  

• Design the project

• NEPA starts ~ 30% design

• Formal ESA ~ 60% design

• NEPA complete after 
ESA is complete.
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Presenter
Presentation Notes
For context I’m talking today about the PE phase of project delivery. Endangered Species Act compliance is part of the PE phase. Projects need to complete ESA as part of NEPA, before they can obligate the next two funding phases. 

Projects with adverse effects to ESA-listed species, including salmonids, schedule roughly 12 months to complete the formal ESA process. That is the review time at National Marine Fisheries Services and US Fish and Wildlife Services. This does not account for Biological Assessment development time prior to submittal, or lead time to get to 60% design. In the past this applied to less than 20% of our projects.





How Did We Get Here?
1. 1999, 2007 – Puget Sound Chinook, Steelhead, listed under ESA

2. 2009 - HI-RUN developed and approved for use in Western WA to 
analyze stormwater effects to salmonids.

3. 2010 - Deepwater Horizon spawned research.

4. Mid 2010s - Polycyclic Aromatic Hydrocarbons (PAHs) cardiac 
toxicity identified.

5. Mid 2010s – Urban Stream Mortality Syndrome studied in Puget 
Sound.

6. 2020 – 6PPD-Quinone “Tire Leachate” identified as the cause of 
Urban Stream Mortality Syndrome.
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Presenter
Presentation Notes
When salmonids were listed under ESA, initial response was to develop a tool to analyze Copper and Zinc.
We knew these were problematic, and present in Ag, mining, as well as stormwater.



HI-RUN asks…
Will the project improve or degrade water quality?

End of Pipe Loading
• Results tell if pollution load is likely 

to increase or decrease over 
baseline condition.

• Targets are Cu, Zn, Sediment

Dilution
• Looks at exposure potential
• Predicts plume length before 

concentration dissipates to 
background levels.
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Image Source: Pixabay Image Source: Created by Melanie Vance

Presenter
Presentation Notes
1st run the probability analysis. 
Depending on the results then agreed-on policy moves on to the dilution model to see how far contaminants travel to reach background concentrations.
Previously FHWA, WSDOT, and NMFS agreed that plume lengths <1’ were not likely to adversely affect salmonids.




Deepwater Horizon Lesson -
PAH Toxicity to Many Fish
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Photo Credit: Dr. John Icardona et al, 2014

Presenter
Presentation Notes
What did we learn from Deepwater Horizon?
Effects observed in many fish species. Implies direct + food chain impacts on salmonids.
Short-term = ventricular fibrillation, Long-term = physical deformities to hearts, reduced fitness and stress response.



Urban Stream Mortality 
Syndrome
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Presenter
Presentation Notes
Coho prespawn mortality observed in the mid-2010s.
Geospatial analysis revealed that the land use factor most correlated with Urban Stream Mortality was roads.
Mass spectrometry analysis to identify various chemicals, including PAHs.
Sifted through over 2,000 compounds to find the offender by comparing samples from streams with known mass die-off events.



The Culprit = 6PPD-Quinone
• Tire Dust + Ozone = 6PPD Quinone

• Once exposed, fish do not recover even when placed in clean 
water.

• Stormwater diluted 95% with clean water still harms fish. 

• Steelhead also affected, though not as severely as coho.
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Presentation Notes
6PPD-Quinone is produced in the environment after tire leachate reacts with ozone.
Effects to fish are irreversible.




According to NMFS now…
“Better Than Baseline     Benefit” 

• New science
• Toxicity is acute 

and irreversible.
• Design storms are 

often exceeded.
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Image Source: Pixabay

• Old ESA Policy
• HRM

Presenter
Presentation Notes
What we consider “improvement” is still harmful. Design storms are often exceeded, resulting in salmonid exposures to untreated stormwater. 
Therefore all pollution-generating impervious surfaces draining to surface waters in the Puget Sound watershed are viewed by NMFS as an adverse effect, requiring formal ESA consultation.
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Stormwater and the ESA

Emerging 
Science

ApplicationPolicy

Photo Credit: Melanie Vance, SR 20 over Deception Pass

Presenter
Presentation Notes
How do we bridge the gap between emerging science and implementation?
Project reviewers at National Marine Fisheries Service and US Fish and Wildlife Service are trying to apply this new science on the project level.

In the meantime we are developing a coherent implementing policy to give agencies predictability.



Q: What Removes PAHs?
A: Infiltration! Bioretention! 
(Rain Gardens)
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Image Source: Hinman, Curtis et al, Low Impact Development Technical Guidance Manual for Puget Sound,  2012
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Presentation Notes
NMFS research indicates filtration can remove PAHs
PAHs likely to become the proxy for 6PPD-Quinone.
Coal tar surface runoff research from MI shows infiltration media that is 60% sand/40% compost @ 24” deep removes toxic effects to fish.




Tools In Our Toolbox
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Image Source: Pixabay
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Presentation Notes
NE Determinations based on design parameters – How much PGIS treated? Treatment type? Separated Bike Lanes? This is getting increasingly difficult to successfully argue. Early 2022 this will get further refinement.

Concurrent ROW can be used if ROW phase is not federally funded. This allows agencies to start acquiring ROW after NEPA has started, but has not finished, without penalty.

RRMP 4(d) – available to participating agencies, 37 in Puget Sound area. Typically can be used on bridge rehab, seismic retrofits, and sometimes replacements.




PE Phase Schedule
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PE Phase

Year 1 Year 2 Year 3 Year 4

Hydraulics Report Complete

Prepare Biological Assessment

ESA Consultation

NEPA Complete

*** CONCEPT ***

Presenter
Presentation Notes
If the tools just mentioned cannot apply, then expect 3-4 years from PE to RW or CN obligation.
This is because NMFS is requiring information from complete hydraulics reports to be included in the Biological Assessments prior to submittal. 
This typically is not ready until ~60% design.



What’s on the Horizon?
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WSDOT, NMFS, & FHWA established
a technical working group to 
figure out a path forward.

Likely 2 tracks will result:
1. Interim for projects currently in the pipeline 
2. Programmatic approach

Image and photo credit: Pixabay

Presenter
Presentation Notes
TWG drafting written guidance which should be available early 2022.
NMFS recognizes we will continue to dump increasing workload on them which they do not have the staff to process. 
They suggest a programmatic, which will take time to sort out (4-5 years?).
In the mean time we may see similar projects grouped in to one Biological Opinion in order to conserve time in NMFS’ offices.



Questions?

Melanie Vance
WSDOT Local Programs Environmental Manager
vancem@wsdot.wa.gov
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