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Overview

● Context

● Oregon state-wide coordination

● Research - Case Study - Beaver Creek

○ Fish mortality

○ 6PPDq data

○ Porous pavement performance





Fish survey - Beaver Creek (Sandy River ) 2010



Discovery of 6PPD-quinone - 2020 

Video image: Dr Jennifer McIntyre, WSU Photo:Mark Stone, UW

Researcher Dr. Zhenyu Tian



Lethal Toxicity for Salmonids

Source: USGS



Kellogg Creek (Willamette River) eDNA data

Source: North Clackamas Watersheds Council



Oregon 6PPD-q Working Group

Beaver Creek, Sandy River, Troutdale

GOALS

1. Identify our roles and responsibilities

2. Define the extent of the problem

3. Identify actions to address the problem

Voluntary Collaborative Partnership 
for a solvable problem!



1.  Identifying roles and responsibilities

Beaver Creek, Sandy River, Troutdale

Oregon 6PPD-q Working Group

City and County Governments Monitoring, stormwater prioritization

State and Federal Agencies Monitoring, modeling, regulatory expertise

Columbia River Intertribal Fish Commission Cultural knowledge and values, advocacy

Watershed Councils Monitoring, stormwater projects, advocacy

Soil & Water Conservation Districts Stormwater projects

Riverkeeper Organizations Advocacy, networking

Universities and Colleges Academic resources, research, training

Private parties Engineering, planning



2.  Defining the extent of the problem

Statewide Vulnerability Assessments Local Stormwater Prioritization for 
stormwater projects

Oregon 6PPD-q Working Group

Beaver Creek, Sandy River, Troutdale



Oregon 6PPD-q Working Group

Stormwater treatment, SE 238th Ave

3.  Identifying Actions



Success: ODFW Coho Vulnerability Assessment



Success: ODFW Commission Workshop

https://www.youtube.com/watch?v=HjAQ7FaKc
Uw&t=2419s

This information session helped raise the issue 
with our state wildlife agency

https://www.youtube.com/watch?v=HjAQ7FaKcUw&t=2419s
https://www.youtube.com/watch?v=HjAQ7FaKcUw&t=2419s


Testimony on HB 3362 - Tire Pollution Tax

House Bill 3362 would establish a 
“Tire Pollution Prevention and 
Mitigation Fund” that would fund 
projects to reduce the effects of 
6PPDq in stormwater on salmonids.

Many non-governmental partners 
provided testimony in support of this 
bill



Success: Work with Senator Merkley

Stormwater tours for Sen Merkley’s staff have led to 
discussions about new federal transportation 
funding for projects to treat existing stormwater



Success: Partnership with Washington

Graphic :SWG 6PPD Subgroup



Further Actions
Statewide and Regional Actions

• Statewide vulnerability assessment for sensitive 
fishes in Oregon

• Increase statewide monitoring of 6PPD-q and 
salmonid pre-spawn mortality

• Study the cost of stormwater treatment on 
priority road segments in Oregon

• Build support from Congress and Oregon 
Legislature and federal and state agencies to 
increase funding for stormwater treatment

• Research BMP effectiveness studies

• Identify new training needs (porous pavement)

Local Actions

• Identify levels of fish mortality in local streams 

• Identify local priorities for stormwater 
treatment

• Identifying and constructing stormwater 
treatment projects

• Identifying barriers to implementation for 
porous pavement

• Coordinating grant proposals for watershed 
councils and local jurisdictions

• Communicate the impact of 6PPDq in local 
communities

And more! This requires inspiration and collaboration!



Case Study: Beaver Creek, Sandy River
13 native fish species, including: 

• coho, Chinook, steelhead

Watershed characteristics:
• ~13.5 sq miles
• ~20 miles of stream
• ~15 miles of arterial roads
• riparian and culvert restoration

Monitoring by existing partnership:
• smolt trapping
• adult salmon spawner survey
• water quality 
• macroinvertebrates
• flow gauge



Beaver Creek Pre-spawn Mortality
• Fall spawning surveys in Beaver Creek from MHCC students since 2011
• Female Coho generally >50% pre-spawn mortality in urban reaches

Major outfall



Beaver Creek Instream Data – Storm event

USGS Beaver Creek flow gauge:
• Stark St culvert in 

Troutdale

Sample date: 
• Jan. 31, 2025 
• after 3-week dry period
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Rural and Urban 6PPD
Current data from Oregon, Washington, California, Canada, and Australia



Arterial Road Water Quality:
Kane Road Study Locations and Pavement Types

Full-Depth Porous

Porous Overlay
Graphic: City of Gresham



Study Methods

Samples
• Five storms 2016-2024 
• (pavement is 9-16 years old)
• 3 grab samples per site per storm

Pollutants
• Field, sediment, nutrients, metals, 

PAHs, phthalates, E. coli, 6PPD-q

25



Results

Low intensity storm Medium intensity storm       High intensity storm

Data: City of Gresham



6PPD-quinone

Reduced 6PPD-q by ~80-90%! Similar preliminary results from a new 
arterial road overlay in MilwaukieNote: Fish survival not tested

LC50

LC50

Kane Road, City of Gresham Lake Road, City of Milwaukie

Data: City of Gresham



Porous Pavement Publication

https://www.mdpi.com/2071-1050/16/17/7506

https://www.mdpi.com/2071-1050/16/17/7506


Seeking TAPE Certification
WA Dept of Ecology and ODOT collaboration



Summary: Case Study – Beaver Creek

• High pre-spawn mortality

• 6PPD-q concentrations are more than 
50 times the EPA guidance in some 
spots

• Some road sections have treated 
runoff and ~90% less 6PPD-q

• Could apply treatment on all 15 mi of 
major roads draining to this creek

• Can the Beaver Creek watershed 
serve as a pilot area?



Conclusion

• Oregon is coordinating broadly on 6PPD-q

• 6PPDq is found in urban streams with coho mortality in Oregon

• Runoff from high-traffic roads has the highest concentrations

• Treatment with porous pavement and/or other technologies

• Funding is needed for monitoring and stormwater treatment

• Let’s continue to collaborate broadly and not miss out!

This problem is manageable and solvable!

Beaver Creek, Troutdale



Questions?

Oregon 6PPDq Working Group

https://www.tryoncreek.org/6ppd-q/

Roy.Iwai@multco.us

Katie.Holzer@GreshamOregon.gov

Beaver Creek, Troutdale

mailto:Roy.Iwai@multco.us
mailto:Katie.Holzer@GreshamOregon.gov
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