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PROJECT SUMMARY

Understanding and optimizing the treatment performance of Best Management Practices (BMPs)
for roadway runoff remains a critical need, especially with respect to organic contaminants like
6PPD-quinone (6PPDQ). Effective treatment of 6PPDQ in roadway runoff is especially
challenging due to its highly dynamic concentrations across time and space and the very low
concentrations required for safe discharge to receiving waters. Implementing guidance for the
treatment and removal of 6PPDQ involves not only identifying and characterizing the types of
BMPs that work well, but also understanding why and when BMPs are least effective. 6PPDQ is
both widespread and abundant in most roadway runoff in Washington State, yet its source
dynamics, concentration ranges, transport in dissolved versus particle-bound phases, and mass-
time relationships across storm and roadway conditions remain unclear. To address these data
needs, this project will investigate roadway runoff dynamics and linkages to BMP performance in
space and time, correlate outcomes to traffic and storm conditions, and assess 6PPDQ fate in media.

In collaboration with regional partners and stormwater permittees (WS DOT, Pierce County, Naval
Base Kitsap, and the Chehalis Basin Partnership), we will evaluate the source dynamics of 6PPDQ
with high-frequency composite samples (i.e., multiple samples across a storm event) in stormwater
of four representative outfalls and BMPs (specifically targeting bioretention/bioswale and
proprietary media filter systems). Field studies, complemented by paired laboratory studies, will
characterize: 1) 6PPDQ and roadway runoff dynamics in outfalls and BMPs; and 2) time, mass,
concentration, and partitioning relationships that may explain BMP performance outcomes across
both dissolved and particle-bound phases. To ensure practical relevance, we will work with project
partners to focus on BMP systems that meet the latest criteria in the 2024 Stormwater Management
Manual for Western Washington (SWMM) and verify they were properly constructed according to
as-built drawings and maintenance records. As possible, we will evaluate treatment technology
BMPs that have been approved for basic treatment through the Technology Assessment Protocol
— Ecology (TAPE). For comparison, and to help define 6PPDQ treatment mechanisms, these data
will be compared with removal outcomes in conventional BMPs like detention basins, storage
vaults, or other systems we have data for or can access. While not optimal BMPs, these are still
widely used and provide useful insights.

To understand and optimize BMP treatment outcomes in dynamic stormwater systems, it is critical
to delineate contaminant attenuation (i.e. sorption, burial and resuspension, transformation,
photolysis, etc.) processes from simple concentration and flow changes over time. It is also
important to differentiate attenuation arising from reversible sorption and sequestration processes
from irreversible transformation processes where 6PPDQ is chemically altered. This study will
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address both of these data needs by using high frequency sampling with paired flow measurements
at BMP inlets and outlets (as possible). These samples will then be used to evaluate 6PPDQ
leaching potentials and to quantify 6PPD, 6PPDQ, and other transformation products in BMP
systems. Understanding the treatment performance of 6PPDQ while also defining the mass balance
of this compound within treatment systems requires looking beyond 6PPDQ itself, including an
analysis of the parent compound, 6PPD and other transformation products of these chemicals.
These sampling and analytical capabilities, unique to the Center for Urban Waters, will help to
develop 6PPDQ mass balances, define short term performance trends within BMPs, identify
mechanisms that explain attenuation or lack thereof (i.e., if 6PPD is generating 6PPDQ within
BMP systems), as well as quantifying 6PPDQ removal efficiency for both dissolved and particle-
bound phases in study BMPs.

Given the clear management implications of these aspects of 6PPDQ fate, we propose to
investigate these characteristics in existing BMP systems, quantify reservoirs of 6PPDQ mass in
roadway runoff systems, and evaluate the event-based performance of BMPs by comparing
hydraulically paired influent and effluent samples. Complementing collection of field samples, we
will conduct lab studies of in-use and exhausted BMP media (e.g., soils/sediments, biochars,
sorbents) to quantify 6PPDQ leaching and transformation pathways to determine whether 6PPDQ
sorption is reversible or these representative media can act as a 6PPDQ source within a BMP.
These data can help guide the long-term maintenance, efficacy, and disposal requirements for
studied BMP materials.

This project will be led by the University of Washington-Tacoma (UWT) Center for Urban Waters
in coordination with key partners, including WSDOT, Pierce County, Naval Base Kitsap, and the
Chehalis Basin Partnership. Further, we have established a relationship with the project team from
LOI #13 (Bryan Berkompas, Geosyntec) to support each other’s projects, if funded, to enhance
both data sets and avoid duplicative efforts. Chemical analyses will be conducted at UWT Center
for Urban Waters, which is accredited for the analysis of 6PPDQ in water by the WA Department
of Ecology, as well as having a variety of research tools and analyses that allow us to
comprehensively understand 6PPDQ fate and transformation. Project deliverables will include a
Quality Assurance Project Plan (QAPP) reviewed by our Technical Advisory Committee (TAC), a
comprehensive dataset, and a final report detailing scientific recommendations. The final report,
and related peer reviewed publications, will communicate observed 6PPDQ concentrations,
transport dynamics, partitioning between dissolved and particle-bound fractions, and correlations
of these parameters to the local annual average daily traffic (AADT), storm conditions. We will
also report the 6PPDQ removal performance of BMPs and the relationships of BMP performance
with roadway and storm characteristics. Based on these data, this study will develop
recommendations for optimizing BMP design, management, and developing source control
strategies, enabling permittees, the Washington State Department of Ecology, and others to better
manage 6PPDQ in roadway runoff and support future revisions to the SWMM in Washington.
Crucially, the TAC will play an active role throughout the project to ensure these scientific findings
are directly translated into actionable stormwater management practices.
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Figure 1. Proposed dynamic framework in this proposal compared to traditional approach.

PROJECT PURPOSE

This project addresses Stormwater Work Group (SWGQ) priority topics #1, 4, 8, 9, 14, and 19
concerning the management of 6PPDQ in roadway runoff (see Table 1). The primary purpose of
this study is to address knowledge gaps regarding the sources, fate, and transport of 6PPDQ that
adversely affect the performance of Washington State stormwater management systems.
Stormwater discharge permittees and the WA Department of Ecology face a growing challenge to
effectively mitigate the ecological hazards of 6PPDQ in discharged waters, especially for sensitive
habitats that require 6PPDQ removal to very low levels. To better manage 6PPDQ and the many
other co-constituents in roadway runoff, it is essential to understand their source dynamics,
including the range of concentrations in water leaving the roadway, the spatial and temporal
dynamics of these concentrations, and associated performance dynamics within BMP systems.

Since the discovery of 6PPDQ and its toxic attributes (by UWT-CUW and WSUP), recent studies
have advanced our understanding of concentration dynamics in receiving waters.'> While some
studies have characterized 6PPDQ concentrations in untreated roadway runoff (200-2,000+
ng/L),*> fundamental knowledge regarding the temporal dynamics (pollutographs) and mass
loading mechanisms during storm events remains limited.® Current data largely rely on lengthy
composites or single-point grab sampling that may not reflect short-lived concentration peaks
driven by rainfall intensity and leaching kinetics.® Furthermore, the dynamic partitioning of
6PPDQ between dissolved and particle-bound phases under varying hydraulic conditions is poorly
defined,” and leads to uncertainty in predicting the transport of this compound through drainage
networks. While bioretention shows promise in controlled settings,® there is little data linking
variable storm conditions and hydraulic loading rates to the real-world performance stability and
potential re-release of 6PPDQ from BMPs, especially as tire-wear particles (containing 6PPD)
within the BMP system dry out and are exposed to air (leading to 6PPDQ formation).’ These data
gaps exist across the roadway runoff system, including the water entering, leaving, and within
BMP systems. Furthermore, long term 6PPDQ fate within BMP media remains unclear, including
whether it is only temporarily sequestered (and thus available for re-contamination over time via
leaching) or is irreversibly degraded (via transformation or covalent sorption). We also seek to
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understand how 6PPDQ distributes between dissolved and particle-bound phases in roadway
runoff. Our preliminary data suggest that the transport of 6PPDQ in the particle-bound rather than
dissolved phase may explain some poor BMP performance, but additional data is needed to
understand whether BMPs need to focus on dissolved-phase versus particle removal.

This study will inform effective source control strategies, optimize BMP design and maintenance,
establish standardized sampling protocols, provide actionable design criteria, and guide future
updates to the SWMM. To ensure these outcomes directly serve the needs of stormwater managers,
we have explicitly partnered with four MS4 permit holders: Pierce County (Phase I Secondary),
the City of Centralia via the Chehalis Basin Partnership (Phase II Primary), Washington State
Department of Transportation (DOT MS4), and Naval Base Kitsap (NPDES). These partners will
serve on our Technical Advisory Committee (TAC) to guide project goals and will actively assist
in site selection, site access, and sample collection. Because 6PPDQ is a widespread contaminant
that is present on all roadways, and the mechanistic elements of these studies are widely
generalizable to different BMPs, findings from these studies will be generalizable and broadly
applicable to all municipal stormwater permittees across the state, providing them with translatable
data and outcomes to better manage water quality impairment from roadway runoff. Crucially,
when evaluating existing treatment facilities, we will collaborate with our MS4 partners and permit
experts to review as-built drawings and maintenance records. This ensures that the targeted BMPs
were not only designed to current SWMMWW standards but were also properly constructed and
maintained to meet those designs.

Key questions this study will address:

e What are 6PPDQ concentrations (and mass, as possible) in outfalls, BMP influents, and BMP
effluents during storms?

e How, and why, does the performance of BMP systems vary during a storm event?

e How do the above outcomes vary with BMP performance, roadway, and storm conditions?

e Is 6PPDQ primarily transported in the dissolved or particle-bound phase? How does this
partitioning aspect affect BMP performance outcomes?

o Is 6PPDQ sequestered, transformed, and (potentially) re-released from in-use BMP soils,
sediments, and media?

Table 1. SAM Round 5 Priority Topics and Corresponding Strategies in this Proposal.

SAM Round 5 Priority Topic How our study will address this:

With our statewide and regional partners, we will
identify multiple types of BMPs for evaluation
Topic 1: Identify correct (BMPs) and (bioswales, cartridge systems, detention ponds). We

locate geographic priorities for will evaluate their performance with paired
stormwater retrofits necessary to influent/effluent sampling and investigate 6PPDQ fate
intercept road-derived toxics to within these systems. These results will demonstrate
protect water quality not only which BMPs are most and least effective for

6PPDQ removal, but also how and why removal
changes over time.

Topic 4: Conduct a stormwater By sampling multiple roadway outfalls and influents
runoff study to characterize into BMP systems across varying traffic volumes
stormwater pollutants at different (AADT), we can link traffic volumes to 6PPDQ
traffic volumes concentrations. Our study will also analyze co-
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occurring, yet more stable, traffic-derived contaminants
to provide improved quantitative links between
roadway runoff chemicals and traffic volumes (e.g.
non-quinone 6PPD products, other rubber chemicals).

Topic 8: How well does gray or

done to make it more effective?
(maintenance, retrofit, etc.)?

traditional stormwater infrastructure
capture contaminants? What can be

Amongst the BMPs investigated, some will represent
traditional or aging BMP installations. Influent/effluent
concentration data will demonstrate their effectiveness.
Further, laboratory testing of used BMP materials from

traditional stormwater infrastructure will inform the
maintenance and disposal needs of these materials.

Topic 9: How can we retrofit

were designed for flow control, but
can we determine what methods
could be used to update them to
remove other pollutants?

traditional pond structures for more
stormwater quality treatment? Most

Given our particle-bound 6PPDQ assessment, and
linkages to optimization, detention basins and ponds
will be explicitly targeted here to understand
attenuation potential of these systems via
sedimentation, sorption, and transformation.

Topic 14: Synthesize current
within existing runoff treatment

sorption, degradation,
transformation, and plant uptake.
Include evaluating the implications
for BMP design and soil or media
longevity and reuse. Identify
opportunities or challenges for

spent media.

understanding of how CECs behave

BMPs, focusing on mechanisms like

longevity and reuse and disposal of

This study explicitly addresses the listed mechanisms
and will assess their linkages to 6PPDQ fate and
transport within BMPs. Further, our team will
investigate the leaching potential of used treatment
media and evaluate these materials for reuse and
disposal. Our deep, and unique, analytical capabilities
provide the ability to differentiate reversible sorption
from irreversible transformation for media-bound
6PPDQ.

Topic 19: Study existing gray or
green BMPs to verify capture or

solids and dissolved forms of the
pollutant.

treatment of 6PPDQ. Consider both

As stated above, we will separately analyze dissolved
and particle-bound 6PPDQ, concurrent with assessment
of transformation products, to evaluate the implications

of partitioning.

PROJECT DESCRIPTION AND SCOPE OF WORK

This study combines field sampling and laboratory studies to characterize the dynamics of 6PPDQ
in stormwater systems with respect to both short- and long-term performance. The project will
focus on three primary areas: 1) quantifying the magnitude and temporal dynamics of 6PPDQ
source loading from roadway runoff, 2) evaluating the performance of existing BMPs for 6PPDQ,
and 3) assessing the long-term fate of 6PPDQ within BMP media to understand sequestration,
transformation, and leaching potential. All new data collected for this project will be governed by
a comprehensive Quality Assurance Project Plan (QAPP) developed as Task 1.

The scope of work, goals, and task-based deliverables for this project include:
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Task 1: Project Administration, Technical Advisory Committee Formation, and QAPP: In
Task 1, we will develop a QAPP, form a Technical Advisory Committee (TAC, proposed
membership in Table 2), manage the project schedule and budget, and provide regular progress
reports and invoices. The QAPP will define sampling procedures, analytical methods (including
the ECY-accredited LC-MS/MS method), data quality objectives, and quality control measures to
ensure that all data generated are scientifically valid and defensible. Crucially, prior to any field
deployments, the project leads will conduct mandatory training sessions for all student and field
staff. This training will comprehensively cover strict QA/QC protocols, clean sampling techniques
specific to trace organic contaminants (to prevent 6PPDQ cross-contamination), and rigorous site
safety procedures during storm events. Furthermore, we have dedicated specific resources and
personnel hours within this task to serve as a field coordinator, responsible for tracking weather
systems, mobilizing crews, and managing site access logistics with our MS4 partners.

e Goal: To establish project management systems and ensure all data collection and data
analysis practices adhere to rigorous quality assurance standards.

o Deliverables: Executed project contract; monthly invoices and progress reports; a final,
Ecology-approved QAPP; documented completion of field staff safety and QA/QC training
protocols.

Task 2: Source Characterization and Dynamics of 6PPDQ in Roadway Runoff: Task 2 will
characterize roadway runoff sources of 6PPDQ by quantifying the range and the peak
concentrations in runoff (as done previously)’, but will go further than previous studies by
investigating 6PPDQ temporal dynamics during storm events to determine concentration-mass-
time relationships. We will quantify 6PPDQ concentrations during storm events using high-
frequency (every 1-2 hours)> ' samples from the influent of 3-5 selected BMPs. Sampling sites
will be determined in collaboration with partnering organizations (WS DOT, Pierce County, Naval
Base Kitsap). Our preliminary list of BMP sites includes two WS DOT managed bioswale BMPs
(one near Mill Creek and one in Vancouver, WA), a cartridge BMP system managed by Pierce
County (Canyon Rd and 112% St in Puyallup, WA), and a stormwater pond and filter system in the
City of Centralia. Our partners at Naval Base Kitsap are enthusiastic about working with us to
identify BMP installations on their property, pending approval from US Navy Operational Security
(approval process will be initiated pending project funding). We will work with these partners to
identify, gain access to, and collect samples from sites that represent a range of traffic volumes,
roadway geometries, and land use characteristics. Working with partner organizations, we will
collect 100-250 mL influent samples at each of these sites for 3-5 storms, ideally spanning different
storm sizes/intensities. Using measured concentrations and flow data (where available) for
roadway runoff sites, we will evaluate mass-time relationships during storms. As possible at these
sites, 6PPDQ will be quantified in grab samples that are collected by our partners or by our team,
with filtered and unfiltered processing used to assess 6PPDQ mass and distribution between
dissolved and particle-bound phases. 6PPDQ data will be evaluate with respect to AADT, storm
size, and antecedent dry period to better understand source dynamics. To further define AADT
relationships, we will compare concentrations for a suite of roadway-derived contaminants (~20
compounds, including the parent chemical 6PPD, as well as other transformation products) that
are co-analyzed with 6PPDQ at the Center for Urban Waters. Many of these co-occurring
contaminants exhibit higher persistence and stability relative to 6PPD or 6PPDQ, and thus might
provide better metrics of traffic impact on roadway runoff composition. To maximize efficiency
and minimize duplicative efforts, we will actively coordinate with the WSDOT FP#13 project team.
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By sharing site logistics and collecting larger sample volumes to share splits, both teams will
significantly reduce the costly and labor-intensive field collection phase.

e Goal: To quantify 6PPDQ source terms from roadways and establish relationships between
loading dynamics and key environmental and site variables. Collect runoff influent from
four specific BMP sites across 3-5 storm events during the study.

e Deliverable: Data and technical report summarizing outfall concentration-mass-time
dynamics for 6PPDQ and correlations with traffic, storm, and seasonal variables.
Deliverables from this task will establish standardized sampling protocols, including
determining optimal sampling windows and frequencies for future monitoring.

Task 3: BMP Performance Evaluation: Task 3 will evaluate the performance of existing BMP
systems by collecting paired high-frequency sampling of BMP effluent and influents. By
collecting paired influent/effluent samples over time for multiple storm events, we will
demonstrate not only overall BMP performance for 6PPDQ, but also conditions and periods when
these BMPs fail to perform well. Understanding why (e.g., limited sorption capacity, hydraulic
bypassing, wetting effects, intermittent transformation, etc.) treatment systems do not work is often
one of the best strategies to optimize performance, by better managing the limiting factors to
treatment performance. Overall performance (% removal per storm) for various BMP systems has
been studied,*> but aspects of BMP performance over time or with influent conditions and
characteristics remain undefined. To achieve this mechanistic understanding, we will leverage
advanced analytical chemistry. Using targeted liquid chromatography-tandem mass spectrometry
(LC-QQQ), we will develop a comprehensive mass balance for 6PPDQ. This requires quantifying
not only 6PPDQ but also its parent compound (6PPD), known transformation products, and other
tire-wear indicators (e.g., benzothiazoles) in both dissolved and particulate fractions. This detailed
chemical accounting will allow us to distinguish between physical removal (i.e., mass retained in
the BMP) and chemical/biological transformation. Furthermore, to explore novel degradation
pathways, we will utilize high-resolution mass spectrometry (HRMS) as a powerful tool to screen
for previously unidentified transformation products. This dual analytical strategy will provide a
uniquely comprehensive picture of the fate of tire-related contaminants within BMP systems.

e Goal: To determine the event-based removal efficiency (% and mass) of four BMP types
for 6PPDQ in roadway runoff. Collect paired influent/effluent high-resolution samples
from the 4 BMP systems for 3-5 storm events during the study.

e Deliverable: Data and technical report summarizing BMP removal performance, influent
vs. effluent concentrations, and evaluating particle-bound vs. dissolved phase transport.
These deliverables will provide actionable design criteria by identifying specific failure
modes and performance dynamics of SWMMW W-approved BMPs.

Task 4: Laboratory investigation of 6PPDQ fate within BMP Media: During dry season
periods when field work is not possible, Task 4 will investigate the recontamination potential of
6PPDQ within BMP systems by studying 6PPDQ fate and desorption from used or exhausted BMP
materials such as soils and sorbents, and biochar (for comparison). We will first quantify the mass
of sorbed 6PPD, 6PPDQ, and related transformation products (i.e. diphenyl amine compounds)
within 3-6 media types. Next, we will use batch or column studies with clean water to evaluate
desorption rates and mass outcomes over time. Degradation outcomes and the potential for
leaching over time will be quantified and compared to 6PPDQ-loaded new media as a control.
When possible, these media will be taken from the same BMP installations studied in Task 3. Our
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partners at WS DOT have plans to send us sediment from bioswales and Pierce County regularly
removes cartridges from their site on Canyon Road, which they are willing to share with us. These
studies will complement field studies by determining whether sequestration of 6PPDQ within BMP
material is sufficient for treatment and disposal, seeking to avoid BMP materials that may
ultimately re-release 6PPDQ during storms. Further, these results may guide the management of
end-of-life disposal strategies for used BMP materials.

e Goal: To understand the sequestration and leaching outcomes that govern the long-term
performance and maintenance needs of BMP media. Measure 6PPD, 6PPDQ, and other
transformation products in at least 3-6 types of used BMP sorptive materials from working
BMPs. Measure rates of leaching and transformation of 6PPDQ in laboratory experiments.

e Deliverable: Data and technical report summarizing the relative sequestration and
leaching potential of different BMP media types. Crucially, this task will deliver technical
recommendations for BMP media lifetimes, informing long-term maintenance schedules
and end-of-life management protocols.

Task 5: Communication and Reporting: To disseminate the project findings to permittees and
stakeholders, we will deliver a presentation to the Stormwater Work Group (SWG) to share key
results and recommendations. We will also develop a SAM Fact Sheet to provide a concise, two-
page summary of the project's purpose, findings, and implications for stormwater management.
We also expect to write peer reviewed publications and give presentations to various audiences
based upon study outcomes. To ensure timely access to critical findings, we guarantee that
participating permittees and SAM will receive all generated data as soon as the respective datasets
pass QA/QC protocols. Furthermore, all formal peer-reviewed publications will be strictly
preceded by comprehensive technical reports submitted directly to SAM and our permittee
partners.

e Goal: To ensure project results are effectively communicated to and usable by permittees
and regulatory agencies, as well as other interested stakeholders and researchers.

e Deliverables: A presentation delivered to the SWG; a draft two-page SAM Fact Sheet
following the provided template; a comprehensive Final Report summarizing all findings
and providing recommendations for BMP optimization and source control strategies.

Data and Support Requested from Permittees

This project requires collaboration with permittees (e.g., WSDOT, Pierce County, Naval Base
Kitsap) to be successful. The primary request from permittees will not be for existing datasets, but
for assistance with site access and logistical support to enable sampling. Permittee input will help
identify suitable and representative roadway outfalls and BMP installations for monitoring, as well
as prioritizing BMP management needs and data gaps as the study progresses. Information sought
for selected sites will include as-built designs, maintenance records, catchment area characteristics,
and available traffic volume and runoff flow data to support the interpretation of analytical results.
Reviewing these as-built designs and maintenance records with our MS4 partners is a critical step
to ensure that the monitored facilities were constructed to meet their intended SWMMWW design
standards.

Representative Study Site Characteristics

Specific monitoring locations will be finalized in collaboration with permittee partners. This
project will target sites that encompass a range of conditions relevant to stormwater management
in Washington State including bioswale installations near major highways (I5) and cartridge filter-
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based BMP systems in commercial areas of Pierce County. The ideal candidate sites will meet
several of the following criteria:

1) Roadway Type: Sites will be sought along both high-traffic state and interstate highways
(managed by WSDOT) and municipal arterials to compare contaminant loading from different
traffic patterns.

2) BMP Type: The primary focus will be on commonly deployed BMPs that meet the latest
criteria in the 2024 SWMM, such as bioretention cells/rain gardens and proprietary media filtration
systems (e.g., sand filters). We will strictly evaluate a total of four such BMPs.

3) Catchment Characteristics: Drainage areas should be well-defined and predominantly
composed of impervious roadway surfaces to isolate the impact of traffic-related pollutants.
4) Logistical Feasibility: Selected sites must allow for safe, all-weather access for equipment

installation and sample collection, with sufficient space for monitoring instrumentation.

PROJECT TEAM DESCRIPTION

This project will be guided by a Technical Advisory Committee (TAC) composed of experienced
professionals to ensure the study design is robust and the outcomes are relevant to permittee needs.
The TAC will be formed initially and will review the study design and objectives, Quality
Assurance Project Plan (QAPP), and key project deliverables, including reports. We will seek a
TAC that includes 3-5 representatives from a diverse range of Phase I and II jurisdictions, including
members of various sizes and geographic locations, to ensure the project’s findings are broadly
applicable across Washington. Key collaborators in particular are likely TAC members. Beyond
providing logistical access, the TAC's technical role will be crucial: they will provide expert
technical feedback on the QAPP, assist in interpreting complex environmental data, verify that
selected BMPs meet SWMMWW criteria, and help translate our scientific findings into actionable
stormwater management recommendations.

The project team brings together extensive experience in contaminant chemistry, stormwater
monitoring, environmental engineering, and permittee operations. The project team and their
expertise are as follows:

Edward P. Kolodziej, Ph.D. is the Allan and Inger Osberg Professor of Civil and Environmental
Engineering (UW-Seattle) and Environmental Science (UW-Tacoma) and a principal investigator
at the Center for Urban Waters (Tacoma WA). He has over 20 years of experience researching the
fate and transport of chemical contaminants in natural and engineered water systems. His research
group is internationally recognized for its work on roadway runoff and was responsible for the
initial identification of 6PPDQ. Furthermore, his group has successfully managed and completed
multiple Ecology-funded projects related to 6PPDQ BMP performance and leaching,
demonstrating a reliable history of delivering high-quality data to state agencies. As the project
manager, Dr. Kolodziej will oversee communications, study design, data interpretation, and
reporting, ensuring the project meets its scientific goals and deliverables. While Dr. Kolodziej has
3% available capacity explicitly allocated to commit to this project, this dedicated FTE guarantees
strong leadership and consistent high-level oversight.

Jeffrey Perala-Dewey, Ph.D. is a Postdoctoral Scholar at the Center for Urban Waters with a Ph.D.
in Analytical Chemistry. Dr. Perala-Dewey will contribute to the design of the field sampling
campaigns, be responsible for operating the liquid chromatography-tandem mass spectrometry
(LC-MS/MS) instrumentation, ensuring data quality and adherence to the QAPP. Additionally, he
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will serve as the dedicated field coordinator during the wet season, tracking weather systems,
mobilizing crews, and managing site access logistics with our MS4 partners. Dr. Perala-Dewey
has 22% available capacity to commit to this project.

Wei Wang, Ph.D. is a Postdoctoral Scholar at the Center for Urban Waters. He holds a Ph.D. in
Environmental Science and an M.S. in Chemical Engineering and Technology. For this project, Dr.
Wang will co-lead mandatory field safety and clean-sampling training sessions, conduct laboratory
analyses of roadway runoff and media samples, assist with data processing and interpretation, and
analyzing the fate and transformation of 6PPDQ. Dr. Wang has 22% available capacity to commit
to this project.

Melissa Gonzalez is the Lab Manager at the Center for Urban Waters. Ms. Gonzalez was a key
member of the research team that first identified 6PPDQ and an expert on its analysis. For this
project, she will be responsible for overseeing the laboratory's analytical workflow, leading the
LC-MS/MS analysis for 6PPDQ and ensuring all data meets quality objectives defined in the
QAPP. Ms. Gonzalez has 29% available capacity to commit to this project.

Laboratory Technician / Student Researchers at the Center for Urban Waters, will assist with
field work, sample extraction, and sample analysis. Crucially, prior to any field deployments, these
staff members will undergo rigorous, mandatory training conducted by the project leads. This
training will comprehensively cover clean sampling techniques specific to trace organic
contaminants (to prevent 6PPDQ cross-contamination) and strict site safety procedures during
storm events. The laboratory technician and students are is expected to commit 15% capacity to
this project.

Brad Archbold, WSDOT Environmental Services Office,

Jeff Rudolph, Pierce County Planning and Public Works Maintenance and Operation,
Monika Glandorff, NAVFAC NW Water Program Lead

Kirsten Harma, Chehalis Basin Partnership

Collaborators and Proposed TAC Members: these partners from regional agencies and major
permittees will assist with site selection to ensure sites are representative of typical roadway and
BMP conditions. By decentralizing the sampling effort and leveraging the capacity of these MS4
partners, we ensure that storm-event sampling can be performed sustainably without
overburdening the UWT-CUW team. They will also facilitate access to sites and contribute
sampling capacity, and provide deep technical knowledge regarding the hydrology and design
standards of BMP systems in their management areas, ensuring the project's results are directly
applicable to permittee needs and stormwater management practices.

PROJECT MANAGEMENT STRATEGY

PI Kolodziej will be the primary point of contact and will lead team development and coordination.
Following the formation of a TAC, the project will hold a strategic initiation workshop involving
the core UW project team, our MS4 partners (WSDOT, Pierce Co., NBK, and the Chehalis Basin
Partnership), and the TAC. The objectives of this initial meeting will be to:

e Confirm the overall vision, goals, and scientific questions for the study.
e Provide a detailed overview of the project tasks, key milestones, and deliverables.
o Finalize the study design and development plan for the QAPP.
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e Define communication protocols and the process for reviewing and incorporating feedback on
key deliverables.

Team coordination will be maintained through regular internal meetings for the core research team
to manage day-to-day tasks, data collection, and analysis. To implement distributed workload risk
management and ensure sustainable sampling capacity, a dedicated project/field coordinator will
oversee wet-season logistics, tracking weather systems and mobilizing field crews. Quarterly
meetings will be scheduled with the full project team, including all MS4 partners, to ensure
alignment and facilitate access to monitoring sites. Applying rigorous, milestone-driven oversight,
the TAC will meet at three critical project phases: Project Initiation (reviewing the final study
design/QAPP), a Year 1 Review (evaluating Year 1 sampling progress to adjust execution if
necessary), and Final Synthesis (reviewing the draft final report and translating findings into
actionable management recommendations).

Recognizing the logistical demands of storm-event sampling, Task 1 is dedicated entirely to
project administration and accountability. The project team will utilize the established financial
and grant management systems of UW for administrative and financial oversight. Project
expenditures and labor effort will be tracked monthly to monitor progress against the budget at
the task level. A detailed project schedule will be established and updated throughout the study,
and progress will be closely monitored to ensure key deadlines are met. The UW Office of
Sponsored Programs will manage all administrative aspects, ensuring that mandatory quarterly
progress reports and deliverable-based invoicing and reporting are handled consistently and in a
timely manner to meet SAM's contractual requirements. All data collection, analysis, and
management will be conducted in strict accordance with the Ecology-approved QAPP and
required staff training to ensure the defensibility of the project's results.

PROJECT BUDGET AND SCHEDULE

Project Budget

The total project budget is $405,000, costs are detailed in Table 3. All costs are associated with a
specific deliverable. The cost estimate is based on our experience conducting similar water quality
studies and includes the labor and material expenses associated with sampling and chemical
analysis.

Project Schedule
The anticipated project duration is 30 months (2.5 years) from the execution of the contract. This
timeline allows for QAPP development, as well as time for two full wet seasons for field sample
collection. A preliminary schedule is provided in Table 4, assuming a project start date of July 1,
2026, for planning purposes.
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Table 2. Proposed Technical Advisory Committee Roles and Affiliations

Name Affiliation Role
Edward P. Kolodziej University of Washington/Center for Urban Waters Principal Investigator, Project Manager
Brad Archbold Washington State Department of Transportation (WSDOT)  Proposed TAC Member and Collaborator
Ani Jayakaran Washington State University Proposed TAC Member

Jeff Rudolph Pierce County Proposed TAC Member and Collaborator
Monika Glandorft NAVFAC NW Water Program Proposed TAC Member and Collaborator
Kirsten Harma Chehalis Basin Partnership Proposed TAC Member and Collaborator
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Table 3. Estimated Project Budget*

Estimated Costs

Deliverable
Labor Expenses** Total
D1A: Technical Advisory Committee (TAC) $3.200
Task 1) Project Meetings & Coordination >
Management & ) .
Coordination D1B: Quarterly Progress Reports & Invoicing $15,000 $1,000 $16,000
D1C: Quality Assurance Project Plan (QAPP) $40,000 $3,000 $43,000
D2A: Field Sampling Summary Memorandum
Task 2) Field Sampling (summarizing sample collection from outfalls and $70,000 $30,000 $100,000
BMPs)
Task 3) Laboratory D3A: Complete Laboratory Analysis & Final
Analysis Project Database (including QA/QC validation) $115,834 $27,966 $143,800
DA4A: Draft Technical Report (summarizing outfall
Task 4) Data Analysis & dynamics, BMP performance, and media analysis) BESHUO SS I $70,000
Reporting
D4B: Final Technical Report $16,000 $1,200 $17,200
D5A: Presentation to the Stormwater Work Group
Task 5) Communication & (SWG) $6,000 $500 $6,500
Outreach
D5B: SAM Fact Sheet (2-page summary) $5,000 $300 $5,300
TOTAL $335,834 $69,166 $405,000

* Complete budget justification available upon request. The University of Washington charges and Off-Campus research facility
institutional overhead rate of 26% on all personnel costs, supplies, and travel. This rate is not applied to rental costs or equipment costs.

** Expenses include laboratory consumables, analytical standards, instrument maintenance, field sampling supplies, travel, and rental
costs. Rental costs are budgeted per full-time equivalent of personnel time and are estimated for each task based on labor costs.
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Table 4. Proposed Project Schedule

Tasks and Deliverables Approximate Schedule

Task 1) Project Management and Technical Advisory Committee

e DIC: Quality Assurance Project Plan (QAPP)
e DIA: TAC Meetings
e DIB: Quarterly Progress Reports and Invoices

Task 2) Field Sampling

e Site Selection and Access Coordination
e Field Sampling Campaigns
e D2A: Field Sampling Summary Memorandum

Task 3) Laboratory Analysis

e Laboratory Analysis of Samples
e D3A: Final Project Database

Task 4) Data Analysis and Reporting

e Data Interpretation and Analysis
o D4A: Draft Technical Report for TAC/SAM Review
e DA4B: Final Technical Report

Task 5) Communication and Qutreach

e DS5A: Presentation to SWG

e DS5B: SAM Fact Sheet
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Jul 2026 — Dec 2026
Jul 2026, Dec 2027, Sep 2028

Oct 2026 to Dec 2028, Quarterly

Jul 2026 — Sep 2026
Oct 2026 — Apr 2027, Oct 2027 — Apr 2028

May 2028

Oct 2026 — Jul 2028

Aug 2028

Aug 2028 — Oct 2028
Nov 2028

Jan 2029

Jan 2029

Jan 2029



