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Study Purpose
Why this study is needed:
• Stormwater ponds are designed for flow control—not water quality treatment
• Small ponds are approved only for basic solids treatment—not metals or phosphorus
• Municipal stormwater managers must meet increasingly stringent NPDES permit requirements, 

including emerging contaminants (e.g., 6PPDQ, PFAS)
• Numerous ponds with costly or impractical retrofit options
• Floating Treatment Wetlands (FTWs) have been shown to be a cost-effective pond retrofit, credited by 

many jurisdictions but not in Washington State

What this project addresses:
• Evaluates to what degree FTWs and FTW-Biomedia modules (FTW-Bs)

 can increase pollutant removal in existing ponds
• Generates actionable, field-based data to support cost-effective

 retrofit strategies
• Follows TAPE protocols for enhanced treatment approval by Ecology 
• Helps utilities meet current and future permit requirements using

 in-pond solutions

Addresses SAM priorities – 1, 8, 9, 19, & 20



Study Objectives
• Evaluate pollutant removal performance of stormwater ponds before (pre-treatment) and after (post-

treatment) addition of two different treatments, accounting  for removal by pond itself versus added 
treatment:
o FTWs – traditional FTWs with reputable, structurally sound, and sustainable composition with pond cover 

shown to be effective for solids, nutrients, and metals

o FTW-Bs – high buoyancy FTWs fitted with densely-suspended biomedia bags throughout water column to 
maximize contact with inflow and using media mix proven to effectively adsorb 6PPDQ and other contaminants 

• Collect and analyze data for TAPE approval
 for both treatment types

• Prepare design specifications
 for nonproprietary applications
 of both treatments



Methodology
• Select 4 representative and sampleable of 502 WSDOT ponds in study area

• 2 FTW ponds & 2 FTW-B ponds 

• Use existing research and team experience to design FTW and FTW-B systems

• Follow established TAPE Protocols for evaluating long-detention technologies:
• Establish equipment to collect flow-weighted samples at each pond influent and effluent
• 8 pre-treatment storm events at 8 stations in 1 year 
• 16 post-treatment storm events at 8 stations in 2 years 
• Total of 210 composite samples (24 events x 4 ponds x 2 stations/pond + 10% field dup/blanks)
• TSS, TP, SRP, TN, NO3, D/T Cu/Zn, 6PPDQ, and field parameters for all samples 

• Supplemental monitoring: 
• Multiple within-storm samples for 6PPD-Q for select FTW-B pre- and post-treat events
• Plus, trace metals, TPH, PAHs, and PFAS in select FTW-B pond composite samples

• Continuous temperature at all 8 stations
• Monitor structure, vegetation, amphibians, and aquatic animals monthly/trimonthly per 

Ecology/WDFW protocols, and conduct drone surveys and underwater sonar of FTWs annually



Study Results
• 6 annual data reports and 2 final analysis reports with TAPE TERs for FTW and FTW-B studies
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Expected Outcomes
Permittees/stakeholders gain cost-
effective tools to:

• Increase treatment effectiveness 
of stormwater ponds

• Improve the quality of receiving 
waters

• Increase abundance of salmon and 
other sensitive aquatic organisms

• Retrofit ponds to meet enhanced 
treatment requirements for metals 
and phosphorus impaired waters

• Provide Ecology-approved design 
guidelines for easy stormwater 
policy and manual revision



Timeline and Budget
Task Timeline Budget Activity Budget

Task 1. Project Administration $51,182

Admin, Meet, Plan $142,751
Task 2. TAC $30,262

Task 3. Pond Selection/FTW Design $24,295

Task 4. QAPP $37,012

Task 5. Equipment Procurement/
             Installation

$129,806

$39,248

Monitoring 
Equipment

$169,054

Task 6. FTW Procurement/
             Installation

$231,782

$92,538
FTW and FTW-Bs $324,320

Task 7. Water Monitoring $368,465 Monitoring $214,192

Task 8. Habitat Monitoring $38,826 Laboratory $193,099

Task 9. Data Reports $92,884 Analysis and 
Reporting

$211,578
Task 10. Final Report/Fact Sheet $118,694

Total Budget $1,254,994 $1,254,994
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Contact Information
Organization Name/Role Email

WSDOT Nick Hehemann, Proponent Project Administrative Lead nick.hehemann@wsdot.wa.gov

Herrera Timothy Clark, Consultant Project Manager tclark@herrerainc.com

Herrera Dylan Ahearn, Consultant Pond Monitoring and TAPE Lead dahearn@herrerainc.com

Herrera Rob Zisette, Consultant FTW Lead rzisette@herrerainc.com

UW Lizbeth Seebacher, Subconsultant FTW-B Study Lead lizbetha@uw.edu

Biomatrix Water Galen Fulford, FTW and FTW-B Design Lead

Technical 
Advisory 
Committee

Douglas Howie, Ecology Stormwater TAPE

Rhea Smith, Ecology Scientist 6PPD Lead

Shelby Giltner, Ecology Stormwater 6PPD Team

Ani Jayakaran, WSU Stormwater Center

Brian Landau, King County Stormwater Manager

Jeff Schnabel, Clark County Stormwater Manager
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