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Study Purpose
Problems stormwater managers face:

• Abundant 6PPDQ with need to achieve low concentrations

• Highly dynamic runoff concentrations of 6PPDQ

• “Black Box”, site/storm spoecific performance of BMPs

Critical Knowledge Gaps:

• Range of outfall + BMP influent concentrations

• Temporal dynamics of BMP performance

• Dissolved vs. particle-bound phase transport aspects

• Is removal degradation or partitioning?

• Sorption can be reversible, does BMP media leach 6PPDQ?

The Bottom Line: Need data to optimize BMP designs, 
predict performance, and safely manage spent media
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Limited Insight:

• Misses peak events

• Variable BMP performance 

across storm



Study Purpose
Priority Topics that this project addresses:
• Topic 1: “Identify correct (BMPs) and locate geographic priorities for stormwater 

retrofits…”

• Topic 4: “…characterize stormwater pollutants at different traffic volumes”

• Topic 8: “…does gray or traditional stormwater infrastructure capture 
contaminants?...”

• Topic 9: “How can we retrofit traditional pond structures for more stormwater quality 
treatment?...”

• Topic 14: “Synthesize current understanding of how CECs behave within existing 
runoff treatment BMPs, focusing on mechanisms like sorption, degradation, 
transformation, … and soil or media longevity and reuse…”

• Topic 19: “Study existing gray or green BMPs to verify capture or treatment of 
6PPDQ. Consider both solids and dissolved forms of the pollutant.”



Study Objective
Objective 1: Evaluate 6PPDQ source dynamics and mass loading in roadway runoff. 

• Key Question: What are the concentration and mass dynamics in outfalls and how do 
they affect BMP performance during storms?

Objective 2: Characterize 6PPDQ phase partitioning and its impact on BMP 
performance. 

• Key Question: Is 6PPDQ primarily present in the dissolved or particle-bound phase, and 
how does this dictate treatment outcomes?

Objective 3: Assess the fate of 6PPDQ in BMP media. 

• Key Question: Is 6PPDQ permanently sequestered, or at risk of re-release (via 
desorption) from in-use soils, sediments, and treatment media?



Methodology
Step 1. Field Sampling (High-Frequency Event 
Monitoring)

• Scale: 3 to 5 targeted storm events across 4 
existing BMP sites.

• Locations: Collaborative sites representing 
varied traffic/land use 

• Approach:

High-frequency paired sampling (every 1-2 
hours) of influent and effluent pairs.

Filtration to assess dissolved vs. particle-
bound phases.

Advanced LC-MS/MS and HRMS analysis for 
6PPDQ, parent 6PPD, and transformation 
products. (WA  ECY accredited for 6PPDQ)
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Sampling sites

Influent Effluent
Cartridge 

Systems

Borst Ave – City of 

Centralia

Harrison Ave – City 

of Centralia

Canyon Road Cartridge 

System – Pierce Co.

Bioswales

Detention/

retention 

Ponds

Site candidates (open to additional locations!)

Additional BMP sites 

from WS DOT and 

NBK… still haven’t 

visited in person for 

photos

72nd Ave – Pierce Co.



Methodology

Influent Effluent

Step 2. Bench-Scale Laboratory Studies 

  (Dry Season)

-Scale: Collect 3 to 6 types of in-use or spent 
BMP media (soils, sorbents, ZPG, biochar)

-Approach:

Extract and analyze media from field sites 
(e.g., used cartridges, bioswale sediment).

Conduct batch/column desorption studies 
using clean water to quantify 6PPDQ 
leaching mass/rates and reversibility over 
time and conditions.

Asses presence of products for degradation



Methodology

Permittee Involvement:
• No broad data request or general 

survey
• Work with permittee partners: 

• to identify new sites
• gain site access
• assist with sample collection
• provide information on SWMM 

criteria for select BMPs
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Study Results and Deliverables
1. An ECY-Approved QAPP: Ensuring study meets rigorous regulatory quality 

assurance standards.

2. High-Resolution Water Quality Dataset: A new dataset detailing 6PPDQ 
concentration-mass-time dynamics, phase partitioning (dissolved vs. particle-
bound), and correlations with storm/traffic/other variables

3. BMP Performance and Media Assessment Report: Event-based removal for 
existing BMP types, with assessment of sequestration vs. leaching potential for 
various in-use BMP media (soils, sorbents, biochar)

4. Actionable Management Recommendations: Data-driven strategies for 
optimizing BMP design, maintenance, and spent-media disposal to support 
future SWMM updates

5. Communication Materials: A concise 2-page SAM Fact Sheet, a comprehensive 
Final Report, and presentations to the Stormwater Work Group (SWG)



Expected Outcomes
1. BMP Recommendations: Data driven opportunities for BMP optimization, 

delineation of treatment systems that permanently sequester/transform 
6PPDQ and those capable of desorption (e.g., temporary storage only)

2. Media lifetime and disposal recommendations: Assessment of sorptive 
media (e.g., biochar, soils) capacity and timelines, preventing secondary 
6PPDQ leaching from BMPs. Recommendation for BMP media disposal.

3. Targeted Source Control: Establishing precise links between traffic density 
(AADT), storm intensity, and 6PPDQ mass loading to guide local source 
control and mitigation strategies

4. Driving SWMM Revisions: Providing foundational mechanistic and 
performance data required to guide updates of the Stormwater Management 
Manual for Western Washington (SWMM) for 6PPDQ treatment



Timeline and Budget Estimated project cost is $405,000

Task Deliverable
Estimated Costs

Labor Expenses Total

Task 1) Project Management & Coordination

D1A: Technical Advisory Committee Meetings & Coordination $3,000 $200 $3,200 

D1B: Quarterly Progress Reports & Invoicing $15,000 $1,000 $16,000 

D1C: Quality Assurance Project Plan $40,000 $3,000 $43,000 

Task 2) Field Sampling D2A: Field Sampling Summary Memorandum $70,000 $30,000 $100,000 

Task 3) Laboratory Analysis D3A: Complete Laboratory Analysis & Final Project Database $115,834 $27,966 $143,800 

Task 4) Data Analysis & Reporting
D4A: Draft Technical Report $65,000 $5,000 $70,000 

D4B: Final Technical Report $16,000 $1,200 $17,200 

Task 5) Communication & Outreach
D5A: Presentation to the Stormwater Work Group $6,000 $500 $6,500 

D5B: SAM Fact Sheet $5,000 $300 $5,300 

TOTAL $335,834 $69,166 $405,000 



Timeline and Budget The anticipated project duration is 30 months (2.5 years) 

2026-07

1. Project 
Management 

2. Field Sampling

3. Lab Analysis

4. Data & Reporting

5. Outreach

QAPP (D1C)

Progress Report (D1B)

Select Site Sampling Campaign 1

Data Analysis

Lab Analysis

2026-10 2027-01 2027-04 2027-07 2027-10 2028-01 2028-04 2028-07 2028-10 2029-01

TAC Meeting 1

TAC Meeting 2 TAC Meeting 3

Sampling Summary (D2A)Sampling Campaign 2

Project Database (D3A)

Draft Report (D4A)

Final Report (D4A)

SWG Presentation (D5A)

SAM Fact Sheet (D5B)



Contact Information
Edward P. Kolodziej

University of Washington (Tacoma/Seattle)

Center for Urban Waters

253-692-5659

koloj@uw.edu

Looking for Phase II and Ecology TAC members. 
Please contact EPK if interested

Name Affiliation

Brad Archbold WSDOT

Ani Jayakaran Washington State University

Jeff Rudolph Pierce County

Monika Glandorff NAVFAC NW Water Program

Kirsten Harma Chehalis Basin Partnership

Proposed TAC Members

mailto:koloj@uw.edu
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