5 WSDOT SAM Grant Proposal
LOI#11+#1 Retrofitting Wet Ponds with Floating
Treatment Wetlands and Biomedia to Reduce
Contaminants in Stormwater Runoff

Applicant Information

Project Proponent: Washington State Department of Transportation (WSDOT)

Contact: Nicholas Hehemann, Study Administrative Lead. Email: nick.nhehemann@wsdot.wa.gov;
Phone: 360-742-7515; Mailing address: P.O. Box 47300, Olympia, WA 98504-7300.

Project Purpose

As requested by SAM representatives, we added LOI#1 to LOI#11 to evaluate the increased effectiveness
retrofitting stormwater ponds with either traditional floating treatment wetlands (FTWSs) or FTWs
modified to include hanging biomedia bags (FTW-Bs). This project directly supports implementation of
NPDES municipal stormwater permit programs by evaluating retrofit strategies for existing stormwater
wet ponds, structures originally designed for flow control rather than pollutant removal. The study will
generate actionable data on whether FTWs and FTW-Bs can enhance pollutant removal performance to
meet current and future permit requirements, including treatment of emerging contaminants such as
6PPD-quinone (6PPDQ), metals, and nutrients for both types, also for PFAS and PAHs for FTW-Bs. The
study design will conform to the Washington State Department of Ecology’s Technology Assessment
Protocol — Ecology (TAPE) certification process, potentially enabling permittees to incorporate basic wet
ponds with FTWs or FTW-Bs as an approved retrofit option or new best management practice (BMP) for
General Use Level Designation (GULD) for metals and/or phosphorus treatment.

The traditional FTWs and biomedia-enhanced FTW-Bs used in this study are not proprietary treatment
devices and, therefore, can be studied using grant funding for TAPE certification. The use of WSDOT
ponds benefits the project by providing a large selection of ponds from 522 within the study area with
relatively high influent concentrations of solids, metals, and nutrients (and 6PPDQ) in highway runoff to
easily meet minimum concentrations required by TAPE for measuring pollutant removal.

The FTW-B work will supplement existing mesocosm and field site research projects performed by Dr.
Seebacher at the University of Washington and funded by King County by providing field-scale
performance data on both dissolved and particulate forms of 6PPDQ, metals, and related roadway
contaminants. The FTW-Bs are specifically designed to serve as a delivery platform for the biomedia mix
demonstrated to adsorb roadway-derived stormwater contaminants 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 FTW-Bs will be planted with wetland plants to promote biofilm production for
additional contaminant and nutrient adsorption, and to provide habitat for amphibians.

The work employs a rigorous three-year environmental sampling study using a before-after design.
Pollutant removal for one year of pre-FTW testing will be compared to two years of post-FTW testing to
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determine the increase in removal by traditional FTWs in two ponds and by FTW-Bs in two ponds.
Automated hydrologic and water quality monitoring systems with telemetry will track inflow and outflow
at each of the four ponds. This approach, combined with the rigor of TAPE-style monitoring, ensures
robust, transferable results that advance regional implementation of stormwater management programs
across the state of Washington. Wet ponds are the most common structural BMP in the state, and this
study will help us determine if FTWs and FTW-Bs are an affordable and efficient retrofit strategy option
and can be added to new wet pond designs to meet enhanced treatment requirements.

The project is designed to fill critical knowledge gaps for permittees seeking cost-effective solutions to
improve water quality by addressing the following SAM priority topics:

1. Identify correct best management practices (BMPs) and locate geographic priorities for
stormwater retrofits necessary to intercept road-derived toxics (6PPDQ, PAHs, etc.) to protect
water quality and salmonid populations (i.e., coho and chinook). The proposal should supplement
existing research on this topic.

This project will evaluate whether stormwater ponds enhanced with FTWs or FTW-Bs can provide

significant capture and removal of 6PPDQ. This project will work in collaboration with other regional

studies evaluating existing ponds, e.g, NEP grant-funded Pilot Stuay Evaluating Stormwater Facilities

and BMPs for 6PPDQ Mitigation (WQNEPSW-2024-WaStUn-00026) and, if funaed, the SAM LO/ #5.

8. How well does gray or traditional stormwater infrastructure capture contaminants like 6PPD,
6PPDQ, PAHSs, PFAS, PCBs? What can be done to make gray infrastructure more effective at
capturing persistent and emerging contaminants (through maintenance, retrofit, etc.)?

This project will collect one year of data to evaluate the capture efficiency for existing ponds for 6PPDQ

reduction, and will identify the efficacy of using FTWs or FTW-Bs as a pond retrofit approach.

9. What are the ways that we can retrofit existing traditional or older pond structures for more
stormwater quality treatment? Most were designed for flow control, but can we determine what
methods could be used to update them to remove other pollutants (including 6PPDQ, PAH:s,
metals etc.)?

This project will evaluate the ability for traditional FTWs and FTW-Bs to enhance treatment in existing

ponds.

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

This project will evaluate the capture efficiency for existing ponds for 6PPDQ reduction, and the FTW-B

study will analyze removal of both dissolved and particulate forms of 6PPDQ before and after FTW

installation.

20. Quantify the habitat value and other benefits, such as potentially reducing operation and
maintenance, provided by mature vegetation in stormwater ponds. Are ponds still achieving the
intended designed pollutant removal and/or flow attenuation? What are the trade-offs between
maintaining the vegetation versus protecting the habitat?

This project will quantify the ecological and operational co-benefits of retrofitting stormwater ponds

with FTWs or FTW-Bs planted with wetland vegetation. As vegetation on the moadules 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.
i,
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Wildlife use of FTW retrofitted ponds will be documented during monthly site visits, in coordination with
researchers at WDFW and Ecology 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. FTW 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.

FTWs have demonstrated stormwater treatment effectiveness in other regions, such as Chesapeake Bay,
Florida, and North Carolina, where they receive regulatory credits for TSS and nutrient removal.
Washington currently provides no such credits; this project will supply the scientific basis for Ecology to
consider similar recognition, thereby advancing regional consistency and innovation in stormwater
management.

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-Bs increase contaminant removal efficiency
beyond that of traditional FTWs. Each component of the biomedia mix has been evaluated in mesocosm
studies and demonstrated exceptional reductions in stormwater contaminants (see photographs below).
The six elements of the biomedia mix include: Biochar, Wood Chips, Coconut Coir, Oyster Shells, Leca
Filtralite Nature NR 4-10, and Peat. This biomedia mix has been published in a journal article and is not
proprietary.

e

| Biomedia bags hang here

T—

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
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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
6PPDQ, PAHSs, and metals; improve protection of salmonid species, and enhance the overall
effectiveness of stormwater ponds as water quality treatment systems in highly urbanized landscapes.
Multiple municipal permittees (WSDOT, King County, Clark County) are actively engaged in the project
because its outcomes will directly benefit their stormwater programs. The study’s design and outreach
plan include collaboration with these permittees to ensure applicability and adoption of results.

Deliverables will include a comprehensive dataset, performance analysis, and guidance for FTW and
FTW-B retrofits, all of which will be publicly available and durable beyond the project term. These
resources will sustain long-term benefits by enabling municipalities to upgrade existing infrastructure
rather than build new facilities, reducing costs while improving pollutant removal. This is particularly
useful for permittees seeking to meet permit requirements for Stormwater Management for Existing
Development.

Project Description and Scope of Work

The purpose of this project is to determine whether traditional FTWs and/or biomedia-enhanced FTW-Bs
can effectively retrofit existing stormwater wet ponds to improve pollutant removal performance and
meet current and future regulatory requirements. Specifically, the study will evaluate reductions in
phosphorus, metals, and the emerging contaminant 6PPDQ in highway runoff. The overarching goal is to
provide scientifically defensible data, design guidance, and TAPE approval of FTW and FTW-B ponds that
enable municipalities to cost-effectively upgrade legacy infrastructure for enhanced water quality
treatment from basic treatment. Using WSDOT ponds provides a wide range of pond types to select
from (Figure 1), will help ensure the inflow samples contain the minimum pollutant concentrations for
TAPE approval, and the acquired data will be applicable to ponds draining any land use.

To achieve this goal, the study will employ a four-year before-after design (see Table 1). One baseline
year of monitoring will precede FTW and FTW-B installation, followed by two years of post-retrofit
monitoring. Four WSDOT wet ponds will be selected representing one small and one large pond for
each type of FTW. Traditional FTWs will be installed in a small and large pond with 15 to 35 percent of
FTW coverage (e.g., see example layouts in Figure 2). FTW-Bs will be installed in a semicircular pattern
around the inlet of a small and large pond at a lower percent FTW coverage (see third photograph on
preceding page). Influent and effluent for all four ponds will be monitored for 8 storm events in Year 1
before FTW and FTW-B installation in all four ponds in the spring following this baseline pretreatment
monitoring. Traditional FTW pond influent/effluent will be monitored again for 8 storm events in each of
Years 3 and 4 to allow for optimum density of plant root growth for over a year before monitoring. FTW-
B pond influent/effluent will be monitored again in Years 2 and 3 to allow for one summer of plant root
growth in the FTW-Bs before post-treatment monitoring begins in the fall. The FTW-B wetland plants will
be grown in pools at UW in Year 1 before planting in the FTW-Bs for optimum rhizome and root growth.

Automated samplers, flow/temperature sensors, and telemetry will monitor inflow and outflow for flow-
weighted concentrations of TSS, nutrients, dissolved and total metals, and 6PPDQ following the TAPE
Long Detention protocol. For each location and storm event, one composite sample will be collected and
analyzed for event mean concentrations (EMCs) in the FTW and FTW-B ponds.
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Table 1. Proposed Experimental Design for FTW Retrofit of Stormwater Ponds Project.
Wet Ponds:

e Ponds: Two traditional FTW ponds and two FTW-B ponds, and using data from other studies of ponds
without FTWSs as controls (e.g, Ecology, WSU Stormwater Center, and LOI#5)

e Basin Characteristics: Highway runoff in western Washington

e Hydrology: Permanent pool with one inflow and one outflow location suitable for monitoring; high
imperviousness, ADT, and pollutant concentrations

o Likely to meet TAPE influent pollutant concentration criteria based on historical data

Floating Treatment Wetlands:

e Traditional FTWs: modular, sustainable/durable construction, 15-35 percent pond cover (see Figure 2)
with native herbaceous/shrub plants for high density and root growth with over 1 year of growth before
first year of impact monitoring.

e FTW-Bs: modular, sustainable/durable/high buoyancy, surround pond inlet with open ring configuration
and biomedia extending to pond bottom, and native plants with 1 season of growth before impact
monitoring

Monitoring and Analysis

e QAPP using before-after design and long detention assessment and TAPE protocols for collection and
analysis of inflow/outflow flow-weighted composite samples

e Year 1 Baseline: 8 events at inflow and outflow at each of 4 ponds

e Year 2 Post-treatment: 8 events at inflow and outflow for each of 2 FTW-B ponds

e Year 3 Post-treatment: 8 events at inflow and outflow for each of 4 ponds

e Year 4 Post-treatment: 8 events at inflow and outflow for each of 2 traditional FTW ponds

e Continuous measurement of precipitation and inflow and outflow stage, discharge, and water
temperature

e FTW ponds: 105 composite samples (4 in 24 events plus 10% QC) for TSS, total and soluble reactive
phosphorus, total and nitrate+nitrite nitrogen, dissolved and total copper and zinc, and 6PPDQ by an
Ecology-certified laboratories, and in situ measurement of DO, pH, turbidity, and conductivity.

e FTW-B ponds: 105 composite samples (4 in 24 events plus 10% QC) for same parameters as FTW ponds, 8
composite samples for other metals (Ba, Be, Ca, Cr, Co, Mn, Mo, Ni, Se, Ag, Tl, Ti, V, and hex Cr), TPH
diesel, PAHs, and PFAS, and supplemental baseline samples for tracking maximum PPDQ concentrations
over hydrograph by an Ecology-certified laboratories, and in situ measurements as per FTW ponds.

e FTW and FTW-B habitat surveys following WDFW/Ecology habitat methodology for all four ponds, and
annual drone/sonar surveys of plant cover and root density for FTW ponds

e Data analysis of descriptive statistics, hypothesis testing, percent removal comparisons, and effluent
concentration comparisons using other pond study data as controls for additional statistical power

Deliverables

e Pond Selection and FTW Design Memorandum

e QAPP

e Equipment and FTW installation forms

e Years 1, 2, 3, and 4 hydrology, water quality, and habitat annual data reports

e Final Report including a TAPE TER for traditional FTW and biomedia-enhanced FTW

e 8 TAC meeting agendas/notes, monthly progress reports, and regular data submittals
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In addition, multiple inflow samples will be collected during baseline events at FTW-B ponds to
characterize intra-storm variability in 6PPDQ concentrations and identify the timing of peak
concentrations relative to storm onset and hydrograph development. for and analyzed to assess both
EMCs and concentration peaks relevant to acute toxicity. Continuous temperature measurements by the
flow sensors will assess thermal mitigation potential of FTWs and FTW-Bs, which is critical for amphibian
survival. Field measurements will be made during composite sample collection to assess FTW effects on
dissolved oxygen pH, turbidity, and conductivity.

Measurable outcomes are directly tied to project goals. The study will collect and analyze at least 24
storm events (8/year for 3 years) each of two ponds for traditional FTWs and FTW-Bs to obtain a
minimum of 15 qualifying samples for TAPE certification for each type of FTW retrofit. Outcomes include
quantified seasonal and annual percent reductions in influent and effluent concentrations for TSS,
nutrients, metals, and 6PPDQ); thermal and dissolved oxygen performance metrics; and operational data
on FTW and FTW-B installation, plant growth, and wildlife use. Deliverables will include a QAPP, annual
data reports, and a final project report with statistical analyses, uncertainty quantification, cost-benefit
framing, and a technical evaluation report (TER) for TAPE review and GULD approval for dissolved metals
and/or total phosphorus. A non-proprietary FTW retrofit specification will be developed to define critical
design parameters such as plant species selection, planting density, floatation buoyancy and durability,
anchoring methods, and maintenance requirements for enabling agencies to implement traditional or
biomedia-enhanced FTWs without reliance on a single manufacturer.

A clear communication plan will ensure timely and broad dissemination of results. Annual data reports
and a comprehensive final technical report will be shared with Ecology, WSDOT, and participating
permittees. In addition, findings will be presented at regional stormwater conferences, and summarized
in practitioner-focused fact sheets and webinars. Coordination with the SAM program and municipal
stormwater workgroups will facilitate adoption of results statewide. Preparation of a TER and review by
the TAPE program will provide documentation for state approval of FTW ponds for metals and/or
phosphorus treatment depending on the results. Deliverables will be publicly accessible through
Ecology’s SAM website to maximize transparency and transferability.

Scope of Work

Task 1. Project Management and Administration

e Project team contracting, coordination, and budget tracking
e Grant coordination and reporting
e Invoices and progress reports on a quarterly basis for 5 years (Oct 2026 — Feb 2032)

Deliverables: Invoices and Progress Reports, quarterly for 5 years
Task 2. Technical Advisory Committee and Study Coordination

e Form technical advisory committee (TAC)

e Conduct 8 TAC meetings at 1 or 2/year for 5 years

e Compile and respond to TAC committee review comments of each annual data report and the final
project evaluation report

e Coordinate methods and results with LOI#5 and other SAM grant studies
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e Present study methods and findings to SWG upon project completion

Deliverables: Meeting agendas, presentations, and notes, and responses to document review comments
(Oct 2026 — Feb 2032)

Task 3. Pond Selection and FTW Design

e Establish pond selection criteria (based on design, number of cells, inflow/outflow configuration,
area, volume, retention time, etc.) and identify ponds meeting criteria based on existing WSDOT
database with a goal of selecting 4 basic wet ponds to include two traditional FTW ponds and two
FTW-B ponds of varied size and FTW/FTW-B cover, within typical size range of WSDOT ponds

e Review WSDOT pond database to select up to 8 ponds with suitable properties for inspection,
characterize pond basin and hydraulic characteristics, conduct inspection of pond characteristics,
and select 4 stormwater ponds for study

e Review FTW and FTW-B design alternatives for structure, buoyancy, media, and plant species, and
select a preferred design alternative for meeting project objectives of plant establishment, root
density, biomedia volume, and habitat quality

e Design FTW and FTW-B size and shape for each pond, along with installation and anchoring
methods

Deliverables: Pond Selection and FTW Design Memo (Nov 2026 — Dec 2026)
Task 4. Quality Assurance Project Plan

e Finalize the experimental before-after design based on proposal feedback and TAPE requirements

e Select hydrologic and water quality monitoring equipment (rain gauges, flow meters, automatic
samplers, data loggers and communications, and secure equipment enclosures) and prepare an
equipment installation plan for each pond

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

e Develop pond and FTW/FTW-B habitat assessment objectives and procedures based Washington
State Wetland Mitigation Evaluation Study - Phase 2, Evaluating Success (Ecology 2002) and WDFW

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

e Prepare draft and final Quality Assurance Project Plan (QAPP) according to Ecology guidelines for
SAM and TAPE projects.

Deliverables: Draft and Final Quality Assurance Project Plan (Nov 2026 — March 2027)
Task 5. Monitoring Equipment Purchase and Installation

e Purchase monitoring equipment as needed and assumed to include: 4 rain gauges, 4 pond and 4
outlet level gauges (Cambell CS451 pressure transducers), 4 inlet flow meters (Hach 3 AV sensors
assuming backwater), 4 automatic samplers (ISCO 6712 with 20-liter carboys shared between
inflow/outflow locations), 8 steel Knaack boxes, and miscellaneous supplies (data loggers/modems,
tubing, cables, batteries, solar panels, etc.)

e |Install all monitoring equipment at two FTW ponds and two FTW-B ponds, and verify proper
functioning

Deljverables. Completed Equipment Installation Forms for each pond (April 2027-July 2027)
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Task 6. FTW Purchase and Installation

Purchase FTW and FTW-B components and wetland plants according to design

For budgeting purposes, assume traditional FTWs cover a total of 4,136 square feet (SF), providing
31 percent cover of one 4,500 SF pond and 14 percent cover of one 20,000 SF pond, 3,300 plants,
and 32 anchor/line sets

e For budgeting purposes, assume biomedia-enhanced FTWs cover a total of 291 SF in the two ponds
e Ship FTW and FTW-B components to Seattle and transport to pond sites
e Order and pick up plants from local nurseries, deliver FTW-B plants to UW Center for Horticulture to

grow during Year 1 before out-planting the following year, and deliver FTW plants to pond sites for
planting and growth until monitoring begins in Year 3

Install FTWs and FTW-B by bolting modules together at pond shore, planting all plants in modules
as per planting plan, and towing FTW island and anchoring it into place with an inflatable
motorboat

Deliverables. Completed FTW Installation Form for FTW pond (Oct 2027 — May 2028)

Task 7. Hydrologic and Water Quality Monitoring

Monitor weather and setup equipment for monitoring 8 storm events/year at inflow and outflow
stations from 4 ponds for 3 years (1 baseline and 2 post FTW/FTW-B) by sampling at single inlet and
outlet of each pond on separate occasions using the long-detention method

Monitor traditional FTWs in Year 1 for baseline and in Years 3 and 4 for post-FTW allowing full root
and biofilm development before initiating post-FTW monitoring

Monitor FTW-Bs in Year 1 for baseline and in Years 2 and 3 for post-FTW allowing 5 months for root
and biofilm development before initiating post-FTW monitoring

Monitor hydrology, collect flow-weighted composite water samples for laboratory analysis, and use
a multimeter to measure field parameters (temperature, dissolved oxygen, pH, and conductivity) at
inflow and outflow stations from FTW ponds for 24 storm events/pond in 3 years

Traditional FTW ponds: analyze 105 composite samples (4 in 24 events plus 10% QC) for TSS, total
and soluble reactive phosphorus, total and nitrate+nitrite nitrogen, dissolved and total copper and
zinc, and 6PPDQ by an Ecology-certified laboratories, and in situ measurement of DO, pH, turbidity,
and conductivity.

FTW-B ponds: analyze 105 composite samples (4 in 24 events plus 10% QC) for same parameters as
FTW ponds

FTW-B ponds: analyze 6 composite samples (2 in baseline and 2/post-treat event) for other metals
(Ba, Be, Ca, Cr, Co, Mn, Mo, Ni, Se, Ag, Tl, Ti, V, and hex Cr), TPH diesel, PAHs, and PFAS by Ecology-
certified laboratories

During Year 1 baseline monitoring at FTW-B ponds, automated samplers will be used to
characterize intra-storm variability in 6PPDQ concentrations and identify the timing of peak
concentrations relative to storm onset and hydrograph development. Discrete aliquots will be
collected at 30-minute intervals during storm events to capture the rising limb and peak flow
conditions. These data will be used to evaluate first flush dynamics and establish a site-specific
temporal profile of contaminant loading. Based on these results, post-FTW-B monitoring will
implement a targeted sampling approach focused on the period of expected peak 6PPDQ
concentrations. For these events, a reduced number of discrete samples will be collected within the
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identified peak window to efficiently capture maximum concentrations while minimizing analytical
costs. To account for variability between storm events, periodic higher-frequency sampling will be
conducted to confirm that peak timing remains consistent under differing hydrologic conditions.

e Perform data quality review, prepare data validation worksheets, and enter data in project database
for all hydrologic and water quality data for each of the 24 monitoring events/pond

e Maintain and repair/replace monitoring equipment as needed for 3 years

Deliverables.

e Validated hydrologic and water monitoring data and data validation memos for 24 events at 2 FTW
ponds and 2 FTW-B ponds in 4 annual data reports (Sept 2027 — June 2031) (see Task 9)

Task 8. Habitat and FTW Monitoring

e Monitor pond and FTW/FTW-B habitat according to the QAPP at each pond for the two post-
treatment years for vegetation, amphibians, other aquatic animals, and birds on three
occasions/year (spring, summer, and fall) for traditional FTW ponds and monthly for FTW-B ponds

e Conduct drone surveys of plant cover and underwater sonar surveys of root density at traditional
FTWs in fall of the two post-FTW years

e Perform data quality review and enter all habitat data for each monitoring event

e Inspect FTW and FTW-B structure and anchoring during each of 6 habitat monitoring events, and
perform maintenance as needed according to the QAPP

Deliverables.

e Validated post-FTW and post FTW-B habitat monitoring data in 3 annual data reports (April 2029 —
Sept 2031) (see Task 9)

Task 9. Annual Data Reports

e Prepare annual data report with summary tables and graphs of hydrologic, water quality, and
habitat monitoring results for Years 1, 2, 3, and 4
e Submit data to EIM database

e Present data summaries at a TAC meeting that includes SWG at the end of each monitoring year
(for Task 2).

Deliverables.

e Year 1data report and EIM submittal (July 2028 — October 2028)
e Year 2 data report and EIM submittal (July 2029 — October 2029)
e Year 3 data report and EIM submittal (July 2030 — October 2030)
e Year 4 data report and EIM submittal (July 2031 - October 2031)

Task 10. Data Analysis and Final Report/Fact Sheet

e Analyze the collected hydrologic and water quality data to determine the overall pollutant removal
performance of the traditional FTW and FTW-B ponds using the before-after data and TAPE
statistical methodology to assess the incremental performance of adding either FTWs or FTW-Bs to
a wet pond, including analysis of data for other SAM study ponds without FTWs/FTW-Bs as Controls

e Evaluate climate and hydrologic data to explain variability of water quality inflow and outflow data

e Apply bootstrapping methods as per TAPE protocols to evaluate variability of inflow water quality
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e Fvaluate habitat monitoring data to assess potential benefits of FTWs/FTW-Bs to pond wildlife
habitat

e Assess effects of plant and root biomass for traditional FTW ponds on pollutant removal
performance by comparing post-FTW results for to Year 1 baseline and other Control pond results

e Assess effects of biomedia volume on pollutant removal performance by comparing post-FTW
results for biomedia-enhanced FTW ponds to Year 1 baseline and other Control pond results

e Prepare a draft and final project report describing the monitoring data collection and analysis
methods, presenting all monitoring results in tabular and graphical forms, assessing pond
performance with and without traditional and biomedia-enhanced FTWs, specifying minimum FTW
and FTW-B design criteria for meeting minimum pollutant removal percentages for TSS, total
phosphorus, dissolved copper and zinc, and 6PPDQ

e Include TER with final project report for TAPE review and approval for metals/phosphorus GULD

e Describe lessons learned during the study and provide recommendations for future use of the data
and additional study as needed to better meet project objectives

e Prepare draft and final study fact sheets

Deliverables.

e Draft and Final Technical Evaluation Project Report and Fact Sheet (Oct 2031 - Feb 2032)

Project Team
Washington State Department of Transportation (WSDOT): Project Proponent and Administration Lead.

e Nick Hehemann, Project Administrative Lead as WSDOT's Monitoring and Research Program
Manager with 15 years of project management and water quality experience including 7 years of
evaluating stormwater BMPs including TAPE certification and 6PPDQ research

Consultant (Herrera Environmental Consultants [Herrera]): Project management assistance and lead
study design, monitoring, data analysis, and reporting. Contracting with the biomedia-enhanced
subconsultant, FTW Contractor, and laboratories, and purchasing and maintaining equipment. Key
Herrera staff include:

e Timothy Clark, Project Manager and 6PPDQ Lead with 12 years of experience managing water
quality including 5 years of 6PPDQ research and modeling. Clark is currently the project manager
for a stormwater pond monitoring study of 6PPDQ removal efficacy led by Dr. Anand Jayakaran,
WSU-Puyallup, and funded by the National Estuary Program Stormwater Initiative Lead. He has
worked closely with field staff to develop hydrologic and water quality monitoring approaches for
stormwater ponds to collect flow-weighted samples in adherence to an Ecology-approved QAPP
and TAPE protocol for technologies with long detention times.

e Dylan Ahearn, Ph.D., TAPE Lead with 20 years of experience evaluating stormwater BMPs
including leading 90 percent of TAPE certification and extensive 6PPDQ research. Dylan has
served as expert oversight of hundreds of stormwater treatment technology monitoring
programs, including the stormwater pond grant managed by Clark mentioned above. He is
deeply familiar with best approaches for instrumentation of monitoring equipment and TAPE
protocol.
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e Rob Zisette, FTW Expert with 45 years of limnology and water quality experience including 17
years of FTW research experience. Rob has designed and installed three FTW projects in
Washington (see FTW project photographs in Figure 3), conducted research of water quality
performance of FTWSs, presented FTW research and project findings at eight conferences. He has
learned how to adapt FTW designs to better meet specific project objectives, develop effective
FTW monitoring programs, engage communities to support FTW installations, and overcome
obstacles associated with limited plant availability, invasive plant species colonization, and Canada
geese impacts.

Biomedia-Enhanced FTW-B Subconsultant (University of Washington): Biomedia-enhanced FTW design,
installation, monitoring, and reporting; Dr. Lizbeth Seebacher, Project Manager and University
Researcher with seven years of stormwater and FTW research experience at the University of
Washington, and 15 years of project management experience at Ecology focused on water quality and
aquatic invasive species. 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. She will coordinate with the Project Team to support design, fabrication, and shipment
of the FTW-B components 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. Dr. Seebacher will coordinate Mike Einhorn at Einhorn Engineering 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 implementation of long detention monitoring methodology for pre-
and post-treatment sampling. Erick McWayne, Executive Director of National Environmental
Management Academy, will provide environmental chemistry expertise to support project planning,
implementation, and evaluation. Eric will advise on phosphorus dynamics, nutrient cycling, and treatment
processes to help ensure that monitoring methods and performance assessments are scientifically robust
and aligned with current best practices.

FTW/FTW-B Contractor (Biomatrix Water): Contractor FTW and FTW-B design and installation; Galen
Fulford, Managing Director with 25 years of FTW design, manufacture, installation, and research (see
FTW project photographs in Figure 3). Biomatrix Water will provide floating wetland materials and
services for both the FTW and FTW-Bs at a discount and without any proprietary restrictions or
requirements in recognition of the study’s scientific value for all FTW/FTW-B manufacturers and the
environmental benefit of using FTWs or FTW-Bs to enhance stormwater pond efficiency.

Commercial Laboratory (AmTest) for all FTWs and FTW-Bs: Laboratory analysis of TSS, nutrients, and
metals; Aaron Young, President. Extensive laboratory management experience at an Ecology-certified
laboratory.

6PPDQ Laboratory (Eurofins-Sacramento) for traditional FTWs: Laboratory analysis of 6PPDQ; Nathan
Horner, Laboratory Manager. Eurofins-Sacramento is the only commercial lab accredited by Ecology for
6PPDQ analysis and Eurofins helped lead the development of Method 1634 for EPA.

6PPDQ Laboratory (King County Environmental Lab) for biomedia-enhanced FTWs: Laboratory analysis
of 6PPDQ; Diane McElhany, Trace Organics Laboratory Manager. -
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Technical Advisory Committee

The technical advisory committee (TAC) will include the following WSDOT and Consultant team
members listed above: Nick Hehemann, Timothy Clark, Dylan Ahearn, Rob Zisette, and Lizbeth
Seebacher. The TAC will include the following stormwater experts who have committed to support this
project:

e Douglas Howie, Washington Department of Ecology Senior Stormwater Engineer and TAPE
Program Director with over 30 years of experience in stormwater planning, modeling, and design.

e Rhea Smith, Washington Department of Ecology Senior Natural Resource Scientist and 6PPD Lead
with over 20 years of experience developing and conducting aquatic based long term ecological
research.

o Shelby Giltner, Washington Department of Ecology Environmental and Stormwater Engineer with
Ecology's 6PPD Team, where she focuses on stormwater Best Management Practice (BMP)
effectiveness studies.

e Anand (Ani) Jayakaran, PhD PE, Washington State University Washington Stormwater Center,
Professor & Green Stormwater Infrastructure Specialist with over 20 years of stormwater
infrastructure design and management experience.

e Brian Landau, King County Stormwater Capital Unit Manager with over 20 years of water
resources and utility management experience.

o Jeff Schnabel, Clark County Infrastructure and Assessment Services Manager, Public Works —
Clean Water with over 20 years of water resources and utility management experience.

Additional technical advisory committee members may be added based on input from the SAM
coordinator and Stormwater Work Group (SWG).

Project Management Strategy

WSDOT will manage the project with Nick Hehemann as the project manager. Nick has 15 years of
project management and water quality experience and 7 years of stormwater research. Nick will work
closely with WSDOT contracting office to get the project contracted with Ecology and other
organizations on the project team. Nick will use his experience to provide WSDOT support of pond
reconnaissance, team meetings, and deliverable review.

WSDOT will solicit services from a Consultant Team comprised of a consulting firm (Herrera) with expert
stormwater BMP monitors/TAPE evaluators and FTW scientists, and including a Subconsultant (Dr.
Lizbeth Seebacher) to lead biomedia-enhanced FTW research and reporting, Contractor (Biomatrix
Water) to manufacture structurally sound and durable FTWs, and certified analytical laboratories
(AmTest, Eurofins, and King County Environmental Lab) providing high quality sample analyses. The
Consultant Team will provide project administration and management support as needed to ensure the
project stays on time and within budget. If selected, Herrera’s project manager Timothy Clark will meet
monthly with Nick and Lizbeth to check on project status and prepare progress reports summarizing
work performed and budget spent by task, issues encountered and corrective actions taken, and work
planned and schedule of deliverables for the coming months.

The Consultant Team will also coordinate other selected stormwater and FTW monitoring projects
selected for a SAM grant (e.g., LOI #5 - Treatment potential of road runoff by stormwater ponds). Ponds
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evaluated in the other funded studies may be used as additional controls to provide additional statistical
power, if sampling and analysis methodologies and influent concentrations are adequately similar.

In addition to these management measures, the project will employ clear lines of communication among
all team members and stakeholders to ensure efficient coordination of tasks and swift resolution of any
challenges that may arise. A communications plan will be included in the QAPP. Regular updates will be
provided to the technical advisory committee and Ecology, incorporating their expert recommendations
to enhance project outcomes. We have found that frequent communication and collaboration with the
Ecology grant coordinator is essential to the success of a SAM project. By fostering a collaborative
environment and adhering closely to established schedules, the team aims to deliver a high-quality
project that meets all objectives and sets a strong foundation for project success.

Project Organization Chart

WSDOT
Nick Hehemann, Proponent Project Administrative Lead
I
Herrera Environmental Consultants
Timoth Clark, Consultant Project Manager
Dylan Ahearn, Consultant Pond Monitoring and TAPE Lead
Rob Zisette, Consultant FTW Lead
I I I

University of Washington Biomatrix Water Laboratory Mangers:

Lizbeth Seebacher, Galen Fulford, FTW and AmTest, Aaron Young,
Subconsultant FTW-B Study Lead FTW-B Design Lead Eurofins-Sacramento, Nathan Horner
King County Environmental Lab, Diane

McElhany

i,
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Project Budget and Schedule
The project budget was developed using detailed, ground-up estimates of staff effort and equipment
requirements. These projections were informed by extensive prior experience with pond instrumentation,
monitoring, analysis, and reporting in accordance with TAPE protocols. Monitoring equipment,
laboratory, and FTW costs are based on vendor quotations and purchases made in late 2025.

Table 2. Proposed Budget and Schedule for LOI#11.

Task Activity/Deliverable Start End Budget
Task 1. Project Administration Quarterly (18) invoices and progress 10/1/26 2/28/32 $51,182
report deliverables (Del) ($2,843/Del)
Task 2. TAC 8 Meetings, Agendas, Notes 10/1/26 2/28/32 $30,262
Task 3. Pond Selection and Pond Selection 11/1/26 11/31/26 $24,295
FTW Design FTW Design Memo 11/31/26 12/31/26 ($24,295/Del)
Task 4. Quality Assurance Draft QAPP 11/1/26 1/30/27 $37,012
Project Plan Final QAPP 2/1/27 3/31/27 ($37,012/Del)
Task 5. Monitoring Equipment Equipment Purchase 411727 5/30/27 $129,806
Installation Installation and Testing 6/1/27 7/31/27 $39,248
Task 6. FTW Installation Manufacture/Shipping 10/1/27 5/1/28 $231,782
Installation 5/1/28 5/31/28 $92,538
Task 7, Hydrologic and Water Year 1 Data 9/1/27 6/30/28 $368,465
Quality Monitoring Year 2 Data 9/1/28 6/30/29 ($92,116/year)
Year 3 Data 9/1/29 6/30/30 ($15,353/event)
Year 4 Data 9/1/30 6/30/31
Task 8. Habitat Monitoring Year 2 Data 4/1/29 9/30/29 $38,826
Year 3 Data 4/1/30 9/30/30 ($19,413)
Tear 4 Data 4/1/31 9/30/31
Task 9. Annual Data Reports Year 1 Data Report 7/1/28 10/31/28 $92,884
and Presentations Year 2 Data Report 7/1/29 10/31/29 ($23,221/Del)
Year 3 Data Report 7/1/30 10/31/30
Year 4 Data Report 7/1/31 10/31/31
Task 10. Final Report and Fact Draft Project Report/Fact Sheet 10/1/31 12/31/31 $118,694
Sheet Final Project Report/Fact Sheet 1/1/32 2/28/32 ($118,694/Del)
Total Budget $1,254,994

Table 3. Proposed Budget by Organization.

Organization Budget
WSDOT Donated Labor
Consultant Labor (Herrera) $545,492
Consultant (Herrera) Equipment and ODCs $83,511
FTW-B Subcontractor (UW) Labor, Equipment, and ODCs $194,155
FTW/FTW-B Contractor (Biomatrix Water) $238,736
Laboratory (AmTest, Eurofins, King County) $193,099
Total Budget $1,254,994
-
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Figure 1. Map of 502 WSDOT Ponds in Snohomish, King, Pierce, and Clark Counties.
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Figure 2. Example Traditional Floating Treatment Wetland Layouts in Wet Ponds for Study.

Trapped particies
subsequentty slough-off

with biofirms and roots
as heavies particles that

Fine particles
become trapped
by sticky biofilm.
covered roots

Particulate.
| associated Zn, Cu

ZnS, Mative Cu, and
complexed organics

Benthic Sediments

Stormwater Pond Pollutant Removal by FTWs

200t

200 ft

Hwy 522 Pond at Paradise Lake Rd (Cell 2 = 20,000 SF with 17% FTW cover)

March 2026 16 %WSDOT

SAM Grant Proposal: LOI#11 Retrofitting Wet Ponds with Floating Treatment Wetlands



Figure 3. Photographs of Traditional Floating Treatment Wetland Installations by the Project Team.

B SN =

loating Wetlahds (2022) 'a

Green Lake Floating Wetlands Installation
(May 2022)

Snoqualmie Tribe Casino Stormwater Pond Snoqualmie Tribe Casino Stormwater Pond
Floating Wetlands Installation (November 2023)  Floating Wetlands (Biofilm above) at 18 Months

March 2026 17 % WSDOT

SAM Grant Proposal: LOI#11 Retrofitting Wet Ponds with Floating Treatment Wetlands



	SAM Grant Proposal LOI#11+#1 Retrofitting Wet Ponds with Floating Treatment Wetlands and Biomedia to Reduce Contaminants in Stormwater Runoff
	Applicant Information
	Project Purpose
	Project Description and Scope of Work
	Scope of Work
	Task 1. Project Management and Administration
	Task 2. Technical Advisory Committee and Study Coordination
	Task 3. Pond Selection and FTW Design
	Task 4. Quality Assurance Project Plan
	Task 5. Monitoring Equipment Purchase and Installation
	Task 6. FTW Purchase and Installation
	Task 7. Hydrologic and Water Quality Monitoring
	Task 8. Habitat and FTW Monitoring
	Task 9. Annual Data Reports
	Task 10. Data Analysis and Final Report/Fact Sheet


	Project Team
	Technical Advisory Committee

	Project Management Strategy
	Project Organization Chart
	Project Budget and Schedule


