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Raghu Namburi

Stormwater Action Monitoring Coordinator
Washington State Department of Ecology
300 Desmond Drive SE

Lacey, WA 98503

Re: Letter of Partnership — LOI #1 Floating Treatment Wetland/Biomedia Module Field
Installation & Monitoring

Dear Mr. Namburi and Members of the SAM Review Committee,

I am writing as a project partner to confirm my organization’s participation in the proposed
project, LOI #1: Floating Treatment Wetland/Biomedia Module Field Installation &
Monitoring. We are pleased to collaborate on this effort to advance practical retrofit strategies
for improving water quality in existing stormwater ponds.

Many stormwater ponds in urbanized areas receive concentrated roadway runoff yet were not
originally designed to provide robust water quality treatment. In these settings, surrounding
development and infrastructure often limit the feasibility of conventional, land-based retrofits.
This project addresses those constraints by evaluating an in-pond treatment approach that can be
implemented within existing pond footprints.

The Floating Treatment Wetland/Biomedia modules proposed for this study integrate
containerized biomedia with floating vegetated structures, allowing treatment to occur
throughout the water column and to be adapted to site-specific pond dimensions and depths.
From a partner perspective, the modularity and flexibility of this design are particularly valuable,
as they align with the realities of retrofitting legacy stormwater infrastructure across diverse
urban landscapes.

As an active partner, our organization will coordinate with the project team on implementation,
monitoring, and interpretation of results. We view this collaboration as an opportunity to
contribute to a rigorous field evaluation that will generate applied data to inform stormwater
management decisions and guide future retrofit applications.

We strongly support this proposal and appreciate the Stormwater Action Monitoring program’s
continued investment in applied research that bridges innovative design with real-world
implementation. We look forward to contributing to the success of this project.

Sincerely,

bl 4d—

Name: Michael Einhorn

Title: Managing Member & Sr. Engineer
Organization: Einhorn Engineering, PLLC
Email: mike@einhornengineering.com


Mike
ME Signature


Project Purpose

For highly urbanized watersheds, this project proposes a field evaluation of Floating Treatment
Wetland/Biomedia (FTW) modules as an in-situ stormwater treatment strategy and retrofit for existing
stormwater (SW) ponds. Unlike conventional floating wetlands, which will be studied by the team
working on the project proposed in LOI#11, these modules are specifically designed to serve as a delivery
platform for a previously studied biomedia mix with demonstrated capacity to adsorb roadway derived
SW contaminants, including SW derived metals and 6PPD quinone (6PPD Q), within impacted
stormwater ponds. The modular design allows for vertical extension of containerized biomedia from the
water surface to the pond bottom, enabling site-specific configurations tailored to existing pond
geometry, depth, and hydraulic conditions. The modules will be planted with wetland plants to promote
biofilm production, additional contaminant and nutrient adsorption and provide habitat for amphibians
if present. This approach is intended to retrofit traditional SW ponds, many of which were originally
designed for flow control, to provide enhanced water quality treatment without the need for major
structural modification.

The proposed study directly supports SAM priorities and NPDES municipal stormwater permit programs
by identifying and evaluating effective best management practices (BMPs) for intercepting road-derived
toxicants, with a focus on 6PPD Q, polycyclic aromatic hydrocarbons (PAHs), and associated metals, in
receiving waters that support salmonid populations. By deploying FTW/biomedia modules across
multiple urban SW ponds, the project will assess treatment performance under field conditions and help
identify geographic and infrastructural contexts where retrofitting existing ponds represents a high-
value strategy for protecting water quality and aquatic life.

This work will supplement existing laboratory and mesocosm research by providing field-scale
performance data on both dissolved and particulate forms of 6PPD Q, metals and related roadway
contaminants. Treatment effectiveness will be evaluated relative to untreated control ponds to verify
contaminant capture, transformation, or removal attributable to the FTW/biomedia module, as well as
to distinguish treatment effects from baseline pond performance.

SAM priorities this project will address:

Priority 1: This study will evaluate FTW/biomedia modules as a retrofit BMP for intercepting roadway-
derived contaminants, with a primary focus on 6PPD-Q and secondary analysis of PAHs and metals,
under real-world stormwater loading conditions. By deploying the treatment across multiple urban
stormwater ponds and comparing performance to baseline conditions and untreated control ponds, the
project will identify site conditions and pond characteristics where this BMP is most effective. Results
will help inform geographic prioritization of stormwater retrofits in watersheds draining high-traffic
roadways and discharging to salmonid-bearing waters.

Priority 9: Most existing stormwater ponds were designed primarily for flow attenuation rather than
contaminant removal. This project evaluates a modular, in-situ retrofit approach that can be installed
within existing pond footprints without major structural modification. The FTW/biomedia module is
designed to integrate a previously studied biomedia mix with demonstrated capacity to adsorb
stormwater contaminants while accommodating site specific pond depth and geometry. By assessing
treatment performance in older, conventional ponds, this project will identify practical methods for
upgrading existing infrastructure to improve water quality outcomes beyond flow control.
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Priority 19: The proposed study will quantify treatment effectiveness of the FTW/biomedia system for
both dissolved and particulate associated fractions of 6PPD Q in stormwater. By pairing inflow and
outflow sampling with control ponds that receive no treatment, the project will distinguish treatment
effects from baseline pond performance. Results will provide SAM with field verified data on the
capacity of a BMP retrofit to capture or transform 6PPD Q under storm conditions, addressing a key
uncertainty in current stormwater management strategies.

Priority 20: In addition to contaminant removal, this project will quantify the ecological and operational
co-benefits of retrofitting stormwater ponds with FTW/biomedia modules planted with wetland
vegetation. As vegetation on the modules matures, it is expected to increase near-shore and in-pond
habitat complexity, providing emergent wetland habitat for wildlife in systems that are otherwise
managed primarily for flow control.

Wildlife use of treatment ponds will be documented during monthly site visits, in coordination with
researchers at WDFW and the DOE who are conducting a parallel stormwater pond habitat study.
Observations will follow established protocols currently being used by these agencies to document
wildlife presence and use, enabling direct comparison and potential integration of datasets across
studies. Module designs will also include optional habitat enhancements, such as vegetated benches
that mimic shoreline emergent vegetation and are intended to improve suitability for amphibians.
Habitat related performance metrics will include vegetation establishment and persistence, structural
habitat complexity, and observed wildlife use, alongside operational considerations such as maintenance
requirements, vegetation management needs, and any changes in pond function relative to untreated
control ponds. These data will allow evaluation of tradeoffs between maintaining mature vegetation for
habitat benefits and traditional operation and maintenance objectives, helping to inform future
stormwater pond management and retrofit guidance.

Multiple studies have demonstrated that floating treatment wetlands can achieve substantial reductions
in a wide range of stormwater contaminants, including nutrients, suspended solids, hydrocarbons, and
metals. These improvements are driven in large part by dense root systems that increase submerged
surface area for biofilm development, enhance particulate trapping, and promote microbial processes
that facilitate nutrient uptake and metal sorption. The FTW/biomedia modules enhance contaminant
removal efficiency beyond that of conventional floating treatment wetlands. Each component of the
biomedia mix has been evaluated in mesocosm studies and demonstrated exceptional reductions in
stormwater contaminants. The six media within the biomedia mix include: Biochar, Wood Chips,
Coconut Coir, Oyster Shells, Leca Filtralite and Peat. This biomedia mix has been published in a journal
article is and is not proprietary.

Collectively, this research will provide SAM with applied, decision relevant information on how existing
gray and green stormwater infrastructure can be retrofitted to address emerging contaminants such as
6PPD Q, PAHs and metals; improve protection of salmonid species, and enhance the overall

effectiveness of stormwater ponds as water quality treatment systems in highly urbanized landscapes.
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Project Description and Scope of Work

Study Design

This study will evaluate the effectiveness of a SW treatment intervention by monitoring two to three
treatment SW ponds and one to two untreated control stormwater ponds. A BACI study design will be
used to quantify changes in water quality attributable to the treatment while accounting for background
variability due to rainfall, seasonality, and watershed characteristics.

Pre-treatment, baseline monitoring will be conducted at all ponds prior to treatment installation for one
year. Post-treatment monitoring will then be conducted at the same locations following treatment
deployment, using identical sampling methods and analytical protocols. Control ponds will not receive
treatment and will be monitored concurrently throughout the study period. See below regarding
collaboration with the DOT Team (LOI#11) on chosen stormwater ponds for this study.

Experimental Design
We will use up to five stormwater ponds that remain wet year-round, each having one primary inlet and
one outlet.
e Treatment ponds (n = 2 - 3): FTW/Biomedia modules installed after baseline monitoring
e Control ponds (n =1 - 2): no treatment installed during the study, monitored concurrently
e We will be collaborating with the LOI #11 Team to use the same control SW pond(s) and similar,
comparable treatment ponds so that we can compare the results of stormwater ponds with
conventional FTWs to the treatment efficacy of the biomedia modules on contaminant removal.

Monitoring will include:
e Baseline year (Year 1) > 8 qualifying rain events/pond
e Post-treatment (Years 2—3) > 8 qualifying rain events/pond/year for two years after installation
Total targeted storm-event dataset: 2 8 events x 3 years x 4 ponds = 2 96 event pairs

Primary performance metrics include:
e Maximum and minimum concentrations of the contaminants will be collected via programmed
autosamplers
e Flow weighted mass loads for each event where flow data support load integration,
e Reduction and BACI-estimated treatment effect.

Methods
We will install the following at each pond:
o Inlet: autosampler intake located in the inlet at the site of pond entry or just prior to the pond
inlet prior to mixing with the wet pond, depending on inlet design — pre-treatment
e Outlet: autosampler intake positioned at the outlet discharge — post-treatment
e Flow meter(s) will be positioned where appropriate

Storm event definition and selection criteria

We will target 28 qualifying storm events per pond per year, distributed across the wet season and
spanning a range of event magnitudes relevant to roadway runoff contaminant mobilization. Qualifying
criteria will be specified in the QAPP.
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Hydraulic lag determination and influent/effluent pairing approach

Wet ponds with permanent pools can exhibit mixing and short-circuiting, so a fixed “volume/flow”
residence time may not represent the effective travel time of stormwater to the outlet. To ensure
influent and effluent samples are comparable for storm-event treatment evaluation, we will quantify
and apply the lag time. Each pond will undergo a hydraulic lag characterization during the baseline year.

Contingency for long-detention behavior: If baseline year data demonstrate that event scale
inlet/outlet pairing is not valid, we will implement an alternative long-detention approach as outlined in
Ecology’s “Technical Guidance Manual for Evaluating Emerging Stormwater Treatment Technologies.

Stormwater sampling

Automatic samplers will be programmed to collect discrete, flow-weighted aliquots throughout each
storm event. Individual aliquots will be retained to allow evaluation of temporal concentration patterns,
including identification of maximum observed concentrations for selected analytes. Event mean
concentrations (EMCs) will be calculated using flow-weighted compositing of aliquots in the laboratory.
This approach enables assessment of both average stormwater quality and short-duration concentration
peaks relevant to acute toxicity.

Flow measurement and load calculations
Inlet and outlet flow will be measured continuously during storm events. Using these data, we will
compute:

e Eventvolumes (inlet and outlet),

e Flow-weighted EMCs for each analyte at inlet and outlet,

e Event loads (mass/event)

Laboratory analyses
All analyses will be performed by an accredited laboratory following approved methods with method
detection limits appropriate for stormwater. The target analyte suite will include:

e 6PPD-Q

e Supporting parameters linked to treatment mechanisms and stormwater quality (e.g., TSS, select

metals, nutrients), as budget and SAM priorities allow.

Sample handling (containers, preservation, holding times, shipment temperatures) will follow method
requirements and will be documented in the QAPP.

Implementation and maintenance documentation of treatment SW ponds

For each treatment pond we will document:
e Module specifications (FTW area, biomedia composition/volume, vertical extent, placement),
¢ Installation date, photos, and as-built layout
e Inspection and maintenance events (debris removal, vegetation condition, clogging/fouling)
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Scope Of Work
Task 1. Project Management and Administration
Grant administration, contracting, budget tracking
= Quarterly progress reports and invoicing
= Submit data to EIM database annually
Deliverables — agreement assistance, quarterly invoices and progress reports

Task 2. Technical Advisory Committee Meetings

= (Coordinate Technical Advisory Committee (TAC) — members noted below

= Conduct two TAC meetings prior to beginning the project in Year one, one TAC meeting after Year
one and prior to installation of the modules, one or more TAC meetings throughout the two-year
time of collecting treatment data and up to two TAC meetings near the end of the project

= Coordinate with team members from LOI #5 and #11

= Finalize experimental design based on proposal feedback

Deliverables — TAC meeting attendance and agendas, review comments and final project plan

Task 3. Quality Assurance Project Plan (QAPP)

= Select water quality monitoring equipment, prepare equipment installation plan

= Develop hydrologic and water quality data quality objectives, sample collection and analysis
methods, field measurement procedures and data management and quality review procedures

= Develop pond and module habitat assessment objectives and procedures

= Prepare site access plan, health and safety plan and project communications plan

= Prepare draft QAPP according to DOE guidelines for SAM and TAPE projects for Ecology review and
comment, based on response, prepare final QAPP for submittal to DOE

= Stormwater pond selection criteria will be based on pond design and hydraulic characteristics,
including number of cells, inflow and outflow configuration, surface area, volume and estimated

hydraulic residence time. Candidate ponds will be identified in collaboration with the DOT/Herrera

team (LOI#11) to utilize one or two of the same control pond(s) and treatment ponds

= Final FTW/Biomedia module layout designs will be developed for each treatment pond, including
module size, and configuration, as well as installation and anchoring methods appropriate to site
specific pond depth, water level fluctuations and hydraulic conditions

Deliverables — Pond selection in collaboration with LOI#11 and LOI#5, Module layout for each pond

Task 5. Equipment Evaluation and Procurement

= Monitoring equipment selection and procurement

= Wetland plant selection and purchase, selection will based on past studies completed on
phytoremediation and those species shown to survive and thrive within FTW conditions

= |nitiate procurement of biomedia, biomedia bags and FTW modules

Deliverables — Equipment and wetland plant purchased, listed in progress reports

Task 6. Baseline Data Collection & Monitoring Equipment Installatio

= Year 1 - Hydraulic lag determination and influent/effluent pairing unless the stormwater ponds
exhibit long detention characteristics

= Year 1 - Install monitoring equipment — automatic samplers and flow meters

= Automatic samplers will be programmed to collect discrete, flow-weighted aliquots throughout each
storm event. Individual aliquots will be retained to allow evaluation of temporal concentration
patterns, including identification of maximum observed concentrations for selected analytes
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Capture a minimum of eight qualifying storm events in Year 1 of baseline data.

Monitor hydrology and collect stormwater inflows and outflow will be sampled using the hydraulic
lag determination noted above

Year 1 - Using a multiparameter water quality monitoring sonde, collect water quality parameters
such as: temperature, DO, pH, conductivity, etc.

Year 1 — Monitor pond habitat use according to the QAPP in each control SW pond during each visit
to collect water samples using the protocols set forth by the WDFW and DOE team working on SW
pond habitat use currently

Wetland plants will be sourced from a local native plant nursery and pre-planted in coir media to
facilitate installation within the FTW/Biomedia modules. Planting establishment will occur at the
Center for Urban Horticulture greenhouse for transplanting in Year 2

Year 1 — Biomedia bags will be filled and assembled with the six media biomedia mix at the Center in
preparation for the FTW/biomedia module installation. This biomedia mix was tested and proven to
remove stormwater contaminant during past mesocosm and field experiments

Deliverables — Pre-installation monitoring data at the control pond and 2-3 SW pond(s)

Task 7. FTW/Biomedia Module Installation

Year 2 - Modules will be shipped directly to the project field sites (module design is non-proprietary)
Bolt FTWs together (each FTW is 4 x 8 ft to allow two people to carry easily); 3 —4 FTWs per module
With assistance from EarthCorps (or similar), the module is placed into the treatment SW pond(s)
and moved into position via anchoring lines. The number of modules per stormwater pond will
depend on the size and shape of the pond; typically, 3-5 modules (3-4 FTWs per module)

After the modules are secured and anchored, the biomedia bags are hung within along a chain in the
center of each FTW (see photos below of the module with biomedia bags below)

The suite of wetland plants that have matured while at the Center will be planted within each
FTW/Biomedia module at each treatment pond

Deliverables — Completed installation diagrams and photos for progress reports

Task 8. Hydrologic and Water Quality Monitoring

Year 2 & 3 — Monitoring hydrology and collect samples via automatic samplers at the stormwater
pond inlet and outlet stations

Year 2 & 3 — Analyze approximately 96 water samples within the treated stormwater ponds for
laboratory parameters specified in the QAPP, including TSS, TP, SRP, TN, total and dissolved copper
and zind and 6PPD-Q

Year 2 & 3 — Conduct data quality review and validation, enter verified data into the project database
for each monitored storm event

Year 2 & 3 — Perform routine maintenance of monitoring equipment and the modules, module
anchoring apparatus, biomedia containers and wetland plants

Year 2 & 3 - Using a multiparameter water quality monitoring sonde, collect water quality
parameters such as: temperature, DO, pH, conductivity, etc.

Deliverables — FTW/Biomedia module monitoring data for all stormwater events and contaminants
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Task 9. Habitat Quality Monitoring

= Year 2 & 3 — Monitor habitat conditions and wildlife use of stormwater ponds and FTW/Biomedia
habitat in accordance with the QAPP during each site visit conducted for water quality sampling

= Year 2 & 3 - Using standardized protocols developed by the WDFW and DOE research team currently
evaluating habitat use of stormwater ponds, document wildlife use of both control and treatment
ponds. Observations will include: amphibians, birds and other aquatic and semi aquatic wildlife,
allowing data comparability with ongoing agency led habitat studies

Deliverables — FTW/Biomedia module habitat/wildlife use monitoring data for each year

Task 10. Data Analysis, Study Findings and Final Report

= Presentation to the SWG group prior to final report completion

= Presenting at relevant conferences and forums

= Fact Sheet with summary of the project results and findings

= Publication in a relevant journal

Deliverables — Draft final report for SAM review, presentation to SWG, Final report

FLOATING TREATMENT WETLAND/BIOMEDIA MODULE

Previous mesocosm studies demonstrated that this biomedia mix removed 6PPD

quinone by 86% and 79% and provided 100% survival of juvenile coho without any
symptoms of 6PPD Q.

Project Team

University of Washington: Technical Advisory Committee (TAC)
Project Proponent/Lead & Admin Lead .
Rhea Smith — 6PPD Lead
Key staff Depart tof E I—
Dr. Lizbeth Seebacher — Senior Research epartment ot tcology
Scientist and Consultant Shelby Giltner — Stormwater Engineer,
Department of Ecology

Dr. Rob Turner — PI, Professor
Anand Jayakaran, PhD, PE — Professor,

. . . . . Stormwater Center, Washington State
Einhorn Engineering: Engineering Lead

Key staff
Mike Einhorn, PE — President

University

Rob Zisette — Senior Limnologist, Herrera

. . . Environmental Consultants
Biomatrix Water: Design & Product Lead

Key staff Rob Annear, PhD, PE — President of Annear
Galen Fulford — Managing Director Water Resources

Galen Fulford — Managing Director of
Biomatrix Water
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FTW/BIOMEDIA MODULES — PHASES 1-4

Caption: left - recently planted module in Lake Sammamish for fish use study; middle - typical root mass under
FTWs; right - installation of final design into a stormwater pond in Bellevue - biomedia bags hanging in the middle

Project Management Strategy

Dr. Lizbeth Seebacher will serve as Project Manager and will be responsible for overall project coordination,
schedule, and budget oversight. Responsibilities include preparation and submission of all required progress
reports, management of the approved budget and associated tasks, and development and maintenance of the
project work plan and deliverables schedule.

Dr. Seebacher has over 15 years of project management experience at the Department of Ecology focused on
water quality and aquatic invasive species, in addition to seven years of stormwater research experience at the
University of Washington. She brings extensive experience in grant and contract administration, including 13 years
of contracting experience with Ecology, the University of Washington, King County, and federal funding agencies.
Dr. Seebacher will work closely with the University of Washington contracting office and the Department of
Ecology to execute all project agreements and contracts.

The Project Manager will coordinate with a consultant team to support design, fabrication, and shipment of the
FTW/biomedia modules to the project sites. Graduate students from the UW will be hired to assist with
procurement of supplies and equipment, preparation of the modules, field sampling, and project implementation.
Additional graduate students with expertise in statistical analysis will support data analysis and interpretation.

The Project Manager will coordinate with an engineering consultant with expertise in fluid dynamics and
stormwater systems to provide technical support as needed throughout project implementation. This support will
include assistance with preparation and installation of automatic samplers, flow meters, and related monitoring
equipment; evaluation of hydraulic conditions within the stormwater ponds; and determination of the lag time to
ensure appropriate alignment of pre- and post-treatment sampling. The engineering consultant will provide
troubleshooting support to address site-specific hydraulic or instrumentation challenges.

Clear and open lines of communication will be maintained among all project team members and stakeholders to
ensure efficient coordination and timely resolution of issues. Regular project updates will be provided to the
Technical Advisory Committee and the Department of Ecology, and feedback from these groups will be
incorporated to strengthen project implementation and outcomes.
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Proposed Budget and Schedule for:
Floating Treatment Wetland/Biomedia Module Field Installation & Monitoring

Task
1. Project
administration

2. TAC meetings

3. QAPP development

4. SW pond selection &

module plan

5. Equipment

evaluation &
procurement

6. Baseline data
collection & monitoring
equipment installation
7. FTW/Biomedia
module installation

8. Hydraulic and water
quality monitoring
9. Habitat quality

monitoring

10. Data analysis, study
findings & final report

UW Overhead

TOTAL

UNIVERSITY of WASHINGTON

Activity
Coordinate contract/agreement.
Quarterly invoices and progress
reports

Coordinating TAC, communications,
meetings, notes, etc. (6)

Draft QAPP to DOE for approval
Final QAPP

Stormwater pond selection and
module layout design

2 or 3 stormwater ponds
4 modules per pond (16 FTW per pond)

* shipping $16k if able to ship FTWs with
FTWs for LOI #11

Autosamplers, flow meters, (4 or 6)
modem, accessories
Biomedia & bags (~10 per FTW)

Wetland plants

Salaries and contractor assistance
Lab fees (8 — 10 events)

Salaries and contractor assistance —
filling biomedia bags and planting
wetland plants by field assistants
Salaries and contractor assistance

Lab fees (8 — 10 events) per year

Salaries and contractor assistance
(8 — 10 events)

Salaries and contractor assistance
Off campus rate of 26%

No overhead on equipment
No state tax on equipment

Begin
9/26

9/26

10/26

10/26

11/26

11/26

11/27

11/27

11/26

11/26

9/26

End
12/29

12/29

11/26

11/26

11/26

11/27

11/27

12/29

12/29

12/29

12/29

Budget

$6,000

$3,000

$5,000

$3,500

$64,000 (2 ponds)
$96,000 (3 ponds)
$16,000

572,000 (2 ponds)
$108,000 (3 ponds)
$14,500 (2 ponds)
$21,600 (3 ponds)
$3,500 (2 ponds)
$4,800 (3 ponds)
$15,000
$50,000

$20,000 (2 ponds)
$23,000 (3 ponds)

$28,000 (2 ponds)
$32,000 (3 ponds)
$90,000 (2 ponds)
$98,000 (3 ponds)
$3,500

$8,000

$65,000 (2 ponds)
$71,084 (3 ponds)

$467,000 (2 ponds)
$564,484 (3 ponds)



/Y\ BIOMATRIX

b= BRINGING WATER TO LIFE

Raghu Namburi

Stormwater Action Monitoring Coordinator
Washington State Department of Ecology
300 Desmond Drive SE

Lacey, WA 98503

Re: Letter of Support for Grant Proposal on Floating Treatment Wetland/Biomedia Modules
Dear Mr. Namburi and SAM Review Commiittee,

I am pleased to provide this letter of support for the proposed project, LOI #1: Floating
Treatment Wetland/Biomedia Module Field Installation & Monitoring, which seeks to
evaluate an innovative in-situ treatment strategy for stormwater ponds in highly urbanized
environments.

Stormwater ponds in dense urban settings often receive untreated roadway runoff and other
urban discharges, yet opportunities for conventional retrofits, such as bioswales or land-based
treatment systems, are frequently limited by surrounding infrastructure, land availability, and
cost. The proposed project directly addresses this challenge through the field evaluation of
Floating Treatment Wetland/Biomedia (FTW) modules designed specifically for these
constrained settings.

Unlike conventional floating wetlands, the FTW modules proposed in this study are
engineered to serve as an integrated platform for containerized biomedia systems. Their novel
design allows for vertical extension of biomedia from the water surface to the pond bottom,
enabling treatment throughout the water column and accommodating site-specific pond
dimensions and depths. This flexible and modular approach represents a meaningful
advancement in stormwater best management practices for highly urbanized watersheds.

The proposed field evaluation is strongly supported by prior mesocosm-scale research
demonstrating the effectiveness of the biomedia mix incorporated into these modules.
Previous studies showed substantial removal of the tire-derived contaminant 6PPD-quinone
(6PPD-Q), with reductions of 86% and 79%, as well as 100% survival of juvenile coho
salmon exposed to treated runoff. These results underscore the potential for this approach to
mitigate contaminants of emerging concern while providing tangible ecological benefits.

By deploying these FTW/biomedia modules under real-world field conditions, the proposed
research will generate critical performance data on contaminant reduction, particularly for
6PPD-Q, within operational stormwater ponds. This work will help bridge the gap between

1 WATERFORD CIRCLE, FORRES, MORAY. V36 3EF
REGISTERED IN SCOTLAND: SC427465



controlled experimental studies and practical, scalable solutions for stormwater treatment in
urban environments.

I strongly support this proposal and believe the project will contribute valuable applied
science, inform stormwater management decisions, and advance effective retrofit strategies
for protecting aquatic ecosystems in urbanized landscapes. I appreciate your consideration of
this important work and fully endorse the proposed research effort.

Please feel free to contact me if additional information or clarification would be helpful.

Sincerely,

Galen Fulford,

Cb i

Managing Director,

Biomatrix Water Solutions Itd.

galen@biomatrixwater.com

+44 07866006430
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