
Reviewer Comments Summarized 
LOI 

Number Project Title and Applicant 
Overall reviewer 
recommendation 

Key themes from feedback 

LOI 1  
Floating Treatment Wetland/Biomedia 
Module Field Installation & Monitoring  
Dr. Lizbeth Seebacher with University of 
Washington  

Make revisions based on 
reviewer comments 

Study design and sampling 
methods; Data rights; Collaborate 
with LOI #11 

LOI 2  
Managing Polluted Pressure Washing 
Runoff  
Ondrej Sklenar with Port of Seattle  

Proceed based on existing 
scope 

 

Additional data collection or 
literature review; Collaborate with 
LOI #19 

LOI 3  

BMP Effectiveness Evaluation & 
Guidance for Treating Contaminants of 
Emerging Concern (CEC)  
Brandi Wallace Lubliner with City of 
Tacoma  

Proceed based on existing 
scope 

 

Additional parameters and BMPs 
to consider; Plan for engagement 
with Ecology; List CECs to be 
covered in review 

LOI 4  

Effect of Biochar Characteristics on 
Pollutant Removal and Hydraulic 
Performance in Stormwater Applications  
Dr. John Stark with Washington 
Stormwater Center  

Revise scope 
 

Overlap with LOI 7 and 9; 
literature review methods 

LOI 5  
Examining the treatment potential of 
road runoff by stormwater ponds  
Dr. Ani Jayakaran with Washington 
Stormwater Center  

Revise scope 
 

Potential overlap with LOIs 1 and 
11; site selection and study design 

LOI 6  
Review and recommendations on public 
engagement, awareness and behavior 
change impact on stormwater pollution  
Mary Rabourn with King County  

Revise scope 
 

Survey and data collection; Need a 
pollutant focus 

LOI 7  
Biochar Specification for Stormwater 
Treatment  
Jennifer Lanksbury with King County  

Revise scope 
 

Scope of work adjustment; 
Overlap with 4 and 9 

LOI 8  
Review, Develop, and Update Municipal 
Training Curriculum  
Laurie Larson-Pugh with Washington 
Stormwater Center  

Revise scope 
 

Producing quality trainings critical; 
Scope of work needs adjustment 

LOI 9  

Toward a Procurement Ready Biochar 
Specification for 6PPDQ Removal from 
Stormwater  
Dr. Ruth M. Sofield with Western 
Washington University  

Revise scope 
 

Scope of work needs adjustment; 
Overlap with 7 and 9 

LOI 10  

Evaluation of TAPE’s Definition of 
Qualifying Storms and Guidance for 
Eastern Washington (EWA) Climatic 
Conditions  
Trey George with City of Spokane  

Revise / Do not proceed 
 

Possibly work with TAPE outside of 
SAM instead 
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LOI 
Number Project Title and Applicant 

Overall reviewer 
recommendation 

Key themes from feedback 

LOI 11  

Retrofitting Stormwater Ponds with 
Floating Treatment Wetlands to Reduce 
Contaminants in Highway Runoff.  
Nicholas Hehemann with Washington 
Dept. of Transportation  

Proceed based on existing 
scope 

 

Overlap with LOI 1 

LOI 12  
Using low-cost sensors to determine tree 
water use under drought conditions  
Abby Barnes with Washington Dept. of 
Natural Resources  

Revise scope 

Need to make relevance to 
stormwater BMPs explicit 

LOI 13  

Characterizing pollutants of concern in 
roadway runoff at different traffic 
volumes  
Brad Archbold with Washington Dept. of 
Transportation  

Proceed based on existing 
scope 

Concern about duplication with 
ongoing studies 

LOI 14  
Effectiveness of PCB removal by 
deployable runoff treatment devices  
Eli Mackiewicz with City of Bellingham  

Proceed based on existing 
scope 

This guidance is needed; Overlap 
with 19 

LOI 15  

Understanding 6PPD-Quinone Dynamics 
in Roadway Runoff Outfalls, Treatment 
BMPs, and Associated Materials  
Dr. Edward Kolodziej with University of 
Washington  

Work with TAC or Ecology 
on scope 

Broad & non-specific scope; 
Concerns about duplication 

LOI 16  

Testing Efficacy and Feasibility of Tire 
Particle Collectors to Mitigate Tire Wear 
Emissions from Fleet Vehicles  
Chelsea Mitchell and Carly Greyell with 
King County  

Proceed based on existing 
scope 

Source Control BMP; Applicability 
or relevance of study to permits 

LOI 17  

Green Stormwater Infrastructure and 
Bioretention Monitoring for 
Maintenance  
Jennifer Arthur with Seattle Public 
Utilities  

Revise scope 

Study design specifics needed 

LOI 18  
Study of Box of Rain Technology for 
Effective Removal of 6PPDQ  
Tatiana Dreisbach with Washington 
Dept. of Transportation  

Revise scope 

Applicability of technology or 
findings to non-bridge locations 

LOI 19  

Identifying effective methods for 
capturing PCBs in stormwater and 
washwater from exterior building 
materials  
Jessica Huybregts with Seattle Public 
Utilities  

Proceed based on existing 
scope 

This guidance is needed; Overlap 
with 14 

LOI 20  
Field Testing High and Medium Priority 
BMPs for 6PPD-q Removal  
Dr. Mary Engels with University of Idaho  

Work with TAC or Ecology 
on scope 

Large scope; sampling design 
feedback 
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Detailed Reviewer Comments 

LOI #1: Floating Treatment Wetland/Biomedia Module 
Field Installation & Monitoring 

Comments on Round 5 Priority Topic 
• None 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. This project will develop data on operation of stormwater ponds with and without 
floating wetlands. The project will also develop some specifications for floating wetlands 
including species of plant, time to grow plants for use. They propose to take samples of 
many different contaminants which will improve our knowledge of pollutant concentrations 
in typical stormwater. Ecology can use additional information on the treatment efficiency of 
wet ponds, and this project will get that data as a baseline for floating wetland evaluation 
since the wetland sits in a wet pond and the initial sampling is on the wet pond by itself. 

• Yes. This project will add another tool to the toolbox for managing pollutants, especially 
6PPD-q, potentially without a need to install major retrofits or new conveyance structures 
to existing MS4 systems. This would provide new purpose to existing stormwater ponds 
which may have only previously been important for flow control or basic water quality 
protection functions.  

• Yes. Adds new information regarding floating treatment wetlands treatment capability 
(stormwater pollutants, specifically 6PPDQ) and to establish design specifications for several 
components of floating treatment wetlands. 

• Yes. The outcomes of this project could provide a new tool in the toolbox to remove 6PPD-q 
and other pollutants before stormwater is released from MS4 infrastructure to receiving 
waters.  

• Yes, but I'm not sure that results will be useful statewide.  
• Yes. Floating wetlands are still an "emerging BMP”, and a large-scale study of these systems 

would provide valuable data on their effectiveness. Floating wetlands are practical and cost-
effective options for improving water quality and providing additional benefits such as 
habitat for fish and other wildlife. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Floating wetlands are an emerging BMP for stormwater treatment. While they may not 
be useful for new development and redevelopment projects, they could (based on results of 



sampling) be useful in retrofit situations where installation of a floating wetland in an 
existing wet pond BMP could improve performance of the pond and even provide additional 
treatment for pollutants other than TSS. 

• Unclear. The need to have more BMPs that are effective at meeting permit requirements is 
absolutely relevant to all Permittees. The management of 6PPDQ is not currently a permit 
requirement and some jurisdictions may not feel compelled to fund research that "focuses" 
on 6PPDQ if they don't currently have a requirement to address it. This study should focus 
on the pollutant removal overall of the modules as required in TAPE and the study should 
be described to permittees in terms of how it addresses existing permit requirements and 
effectiveness of the methods currently described in the stormwater manual for the existing 
pollutants required to be addressed by the permit. 6PPDQ can be an additional focus, but it 
may not serve the project to have it be front-and-center in the project description.    

• Yes. We are encountering many new stormwater pollutants that are harmful to the 
environment and difficult to remove. All new technologies should be studied and evaluated 
for applicability and usefulness to minimize impact on the environment, aquatic and human 
life. 

• Yes. Most MS4 Permittees have a number of stormwater ponds that capture road runoff. 
This could help all those with stormwater ponds remove pollutants. 

• Yes. Many permittees make use of wet ponds, and based on a related project, a floating 
treatment wetland might be a feasible adaptation that improves treatment 

• Yes, floating wetlands have shown to be effective at pollutant removal, they can be 
retrofitted into existing stormwater ponds and have minimal maintenance helping 
permittees meet water quality requirements without major infrastructure upgrade costs.   

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• The proposed sampling method does not meet TAPE requirements (grab samples of influent 

and effluent at the same time) and although the applicant states it will meet TAPE 
requirements, it will not. Wet Ponds have long detention times and there is no comparison 
between the inlet and outlet concentrations so samples during the same time period do not 
correlate. TAPE does have a long-detention sampling program that they could use on this 
project, but that increases the amount and type of sampling (grab samples won't meet the 
criteria). They need to relook at their sampling plan and develop a revised plan.  Trying to 
sample six different ponds will be a difficult task, just finding six similar ponds will be a job. 
They may want to reduce the number of sites and improve the sampling to stay within a 
budget. 

• I’m concerned about potential private benefits from public funding and recommend 
addressing transparency in contracting and data ownership. If possible, I would like to see 
this BMP and the biomedia become open source if receiving public funds for research. 
There are three private companies named as beneficiaries and it’s unclear if SAM funding 
would be providing an advantage to these companies that results in private gain using 



public funds. The full proposal should address how the biomedia specifications and module 
design would become a publicly available, non-proprietary asset upon the completion of 
funding. I also believe that the sponsors (UW, City of Seattle, and King County) should be 
required to use a public process to select the private firms utilized for these studies if 
propose to use SAM funds to contract with these firms.  

• It would be helpful to have the following questions answered in the full proposal: 
• What is the expected timeline to establish plant life on FTW?  
• How will the vehicle integrate biomedia into the impacted stormwater ponds and will 

that cause any release of sediment-bound pollutants, like PCBs for example? 
• Would it be valuable to use sites that are different, rather than selecting ponds of the 

same size/configuration etc.? 
• Explaining how the modules are designed/function, using a visual, will be helpful to see in 

the full proposal. 
• Recommend that this project differentiate between the other floating treatment wetland 

projects. Or consider collaborating under a single proposal. We can contract with two 
entities if needed, but syncing up under one proposal is preferrable. 

• The study design might need to be scaled back from 6-8 ponds, to allow more focus on the 
sampling protocol.  How do you determine the effectiveness of just the wetland without the 
impacts of the stormwater pond and the variation in rain events from year?  Make sure to 
highlight that this floating wetland design relies heavily on the biomedia filters and not just 
the plant uptake making these systems effective upon installation as opposed to having to 
wait for vegetation to establish.  The study design should also include detailed plans of the 
stormwater ponds selected so the sites can be compared.  Also, including the costs to install 
and maintain in the final reports would be very helpful for permittees looking to install 
these systems. 

Do you have any recommendations for collaboration? 
• Look into the possibility of partnering with LOI #11 to minimize duplication and efficient 

resource utilization. 
• Consider collaborating with the LOI # 5 project lead. LOI #5 is an evaluation of stormwater 

ponds and information from that study could be used as valuable information in this study. 
Possibly add them as a member on your technical advisory committee.  



LOI #2: Managing Polluted Pressure Washing Runoff 
Comments on Round 5 Priority Topic 

• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. Pressure washers are commonly used for cleaning sidewalks, parking lots, buildings, 
etc. and it would be helpful to clearly identify some choices for managing the wash water 
discharges associated with those operations.  

• Yes. Pressure washing activities are very common and generate pollutants as a result. It is 
important to re-evaluate the activities performed and what current BMPs are in current use 
to treat pressure washing generated wastewater.  

• Yes. There have been past SAM projects that extend the BMP information relevant to 
mobile business activities like pressure washing. This project expands on the material 
developed. 

• Yes. This project meets needs statewide in clarifying how Ecology wishes permittees meet 
the new requirements about building washdown and PCB control. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. It is very likely that pressure washers are available and used in all jurisdictions 
throughout Washington and they can use appropriate measures for managing wash water 
discharges associated with such operations. The proposal includes generating guidance 
materials in digital format which would make them available state-wide.  They also propose 
some workshops.   

• Yes. Tools developed will likely assist management of future washing activities in a better 
fashion.  

• Yes. This guidance could be used by most permittees for improving communication about 
BMPs within their jurisdiction or with businesses and residents operating near their MS4s. 

• Yes. All municipal 24-29 NPDES Permits have the new requirements for building washdown. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 



• Identify if any specific pollutants are being targeted with this study. Is there existing 
pollutant data from pressuring washing activities that can be used as a baseline in 
developing new tools? 

• The project could consider including research into what is being done outside of 
Washington State. 

Reviewer Recommendation 
• 3 votes: Proceed with developing a full proposal based on existing project scope 
• 1 vote: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• LOI #19 may be a potential collaborator if PCBs treatment is included in this study.  



LOI #3: BMP Effectiveness Evaluation & Guidance for 
Treating Contaminants of Emerging Concern (CEC) 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. The latest paper on this focused on 6PPDQ and was completed two years ago. A 
significant amount of research has taken place since that time, and the original study can be 
updated and could include other CECs. The proposal to create tables similar to those in 
WSDOT’s HRM is also of benefit to assist permittees in determining what BMPs can treat 
certain pollutants. Ecology does not have the staff and time to develop those tables. 

• Yes. This would directly inform future updates of the SWMMWW/EW and permittee 
manuals considered equivalent by Ecology (particularly Phase 1s).  

• Yes. It is very helpful to understand the existing BMPs and their applicability in treating CECs 
and prioritizing them to the benefit of the permittees. Updating the manuals with new 
information is very useful to all users.  

• Yes. Through this cohesive literature review and subsequent white paper, this project could 
advance understanding of BMPs for treating CECs. The study plans to pull information not 
just from Washington State but from country wide studies. The project plans to look at 
long-term implications of treating CECs, consider design modifications for SWMMW/EW 
BMPs, and look at long term disposal and reuse options.  

• Yes. This project would advance knowledge of existing BMPs expected performance for 
emerging contaminants 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. This study will provide information that all permittees need with respect to the 
capabilities of various BMPs to treat CECs. It is appropriate across the State and will result in 
new language in Ecology's two Stormwater Manuals. 

• Unclear. Let’s just acknowledge that the words "Contaminants of Emerging Concern" and 
the initialism "CEC" doesn't appear in existing NPDES Permits. That doesn't mean this study 
is irrelevant, but this does need to be said. There is a bit of a stretch to show relevance to 
Phase 2s, but this type of work is absolutely key for Phase 1s to continue to lead the way for 
the Phase 2s to follow. Being proactive is very important to ensure permit compliance when 
new and emerging contaminants are eventually included in the permit for all jurisdictions. 
That said, the proponents should focus the full proposal language on making sure that 



smaller jurisdictions recognize the importance of completing this type of research when 
CECs are not directly relevant to year-to-year compliance with the permit.   

• Yes. Identifying BMPs for CEC removal with guidance and design standards is critical for MS4 
permit compliance and environmental protection for all permit holders across the state. 

• Yes. A literature review like this could consolidate a lot of information, allowing for 
permittees to have a better synthesis of what are the current BMPs and where are 
knowledge gaps that need to be addressed.  

• Yes. This project would directly inform BMP guidance in Ecology and permittee manuals. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• Consider including a plan to work directly with Ecology engineers to get the information into 

the manuals. Consider also including information about total suspended solids and metals in 
the review since those are items that Ecology already manages. 

• Include more about the disposal and/or reuse item and relate it to how the management of 
CECs in municipal waste streams may be important in overall municipal operations outside 
of permit compliance alone.  

• Please list the suite of CECs proposed for this study by referencing the PSEMP CEC 
Prioritization table included in the SAM RFP question #14. Will this study look at all or just 
some of these pollutants, or others not included in this table? Jurisdictions will want to 
know what is meant by CECs when voting on the full proposal, I believe.  

• The project scope should be precise with good deliverable outcomes. This project has 
potential to become very broad and drawn out. 

• Would it be possible to look at studies outside the USA as well to see if any other countries 
have additional information we can learn from?  

Reviewer Recommendation 
• 3 votes: Proceed with developing a full proposal based on existing project scope 
• 2 votes: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• LOI 20 discusses field testing of BMPs for 6PPD removal, using the previous study that this 

project proposes to modify. Information from this study could be used to better direct the 
field studies and the results of the field studies could be included in this work. 

• UW Tacoma, Center for Urban Waters to leverage overall benefit of SAM dollars to multiple 
institutions. 
  



LOI #4: Effect of Biochar Characteristics on Pollutant 
Removal and Hydraulic Performance in Stormwater 
Applications 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. The project is proposing to conduct a sorption test for biochar's effectiveness in 
removing PFAS and 6PPDQ, two emerging stormwater pollutants of concern with few 
known BMP treatments. It will also review literature to improve current understanding of 
biochar's removal of other stormwater pollutants, such as nutrients, metals, and 
hydrocarbons. 

• Yes. Biochar is a hot commodity in the stormwater business at this time, but not a lot is 
known about how different blends of materials and processing will work with stormwater. 
This project should produce useful information to identify biochar blends that will and 
won't work for stormwater and may produce a specification for a new Bioretention Soil Mix 
that doesn't contain compost and will remove dissolved metals and phosphorus. 

• Yes. Biochar is known to have good treatment capabilities and can be very useful in 
stormwater treatment. However, there are no established specifications for biochar. For 
consistency and to obtain quality biochar (to be used independently or with other media), it 
is important to identify prescriptive physical and chemical properties for specification 
establishment. It has across the state applicability.  

• Yes. Understanding the variation of different readily available biochar's sorption potential 
will aid in determining a biochar specification that is regionally appropriate. 

• Yes. The study advances the understanding of the effectiveness of biochar for removing 
6PPDQ, PFAS, and potentially other contaminants based on the literature review. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. With PFAS and 6PPDQ being pollutants of high concern, this project's scientific 
contribution will inform how stormwater managers across Washington State mitigate these 
pollutants by potentially offering new BMP formulas that can be applied specifically to 
target certain pollutants. In addition, this project has potential to identify less effective 
biochar formulas, thereby possibly reducing the cost of production and procurement. 

• Yes. Biochar is a commercially available material that could be used in stormwater 
treatment media. However, there are many different forms of biochar, and not all are equal 



in ability to treat stormwater. This study should help identify specific biochar forms that can 
be used for stormwater treatment and eliminate some that should not be used. The 
legislature has identified biochar as a product that Ecology should look at for increased use. 

• Yes. This study distinguishes (identifies) a good biochar from a wide variety of options. This 
also helps commercial biochar producers to standardize production methods and deliver 
product meeting established criteria.   

• Yes. Permittees are increasingly looking towards using bioretention and the high 
performance mix in stormwater management 

• Yes. Jurisdictions across the state are greatly concerned about the impact of 6PPDQ. PFAS 
are widespread, persistent and bioaccumulate in organisms. Both of these contaminants 
impact the health of our surface waters but PFAS have known impacts to human health 
through seafood consumption. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• In the full proposal, I hope to see analysis methods for the literature review process. Will it 

be a meta-analysis or a simple review and summary? 
• They need to look at all the pollutants that are included in the permits as well as 6PPD and 

PFAS (TSS, dissolved Cu and Zn, Total P). Any BMP that Ecology approves must remove 
these pollutants first, we won't approve something that only removes 6PPD or PFAS and not 
the regulated pollutants. Their final column tests should consist of blends of sand, biochar, 
and other items that they can develop a tight specification for so it can be included in the 
manuals, if it successfully treats the pollutants and has a high enough infiltration rate. 

• I would like to see the literature search done first to identify the biochar physical and 
chemical properties that are more suitable for stormwater application and range of values 
(or qualitative such as high, medium, or low). For example, if the biochar has a high 
phosphorus content, it will likely leach phosphorus. Using the results from the literature 
review develop a draft specification that would be used to guide the selection of biochars 
that will also be tested.  The update to the specification would be based on the results of 
the sorption testing and the column testing. I would also like to see the specification 
expressed as a range of values for each property. The current HPBSM specification only 
provides one value for each property which means only one biochar will meet the 
specification. 

• When selecting biochars, make sure the supplier has defined production process and can 
produce biochars with consistent physical and chemical properties. This can be verified 
through testing multiple samples of each biochars from multiple batches.  

• Connect and collaborate with other proposals. Be sure to differentiate between the study 
questions you'll answer. This may mean shifting the scope significantly. 

• This study does not include testing for biochar contaminant leaching, this should be 
included or should be part of a follow up study. 



Reviewer Recommendation 
• 1 vote: Proceed with developing a full proposal based on existing project scope 
• 5 votes: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• This study is very similar to LOIs #7 and #9. Consider collaborating with the other project 

teams to either combine projects or sequence projects.  



LOI #5: Examining the treatment potential of road runoff 
by stormwater ponds 

Comments on Round 5 Priority Topic 
• Are we getting any more new information because of this project? This can be combined 

with the Floating Treatment Wetland projects collecting pre wetland installation pond 
monitoring data. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. This study should provide additional information on the treatment capabilities of wet 
ponds. Although wet ponds are already considered a Basic Treatment BMP, the actual 
treatment capability has not been recently evaluated. This study should also provide 
information on the ability of these numerous facilities to treat 6PPD. 

• Unclear. Stormwater ponds have been in place for significant amounts of time, yet water 
quality in receiving waters has been in decline. I think it's safe to assume that ponds 
constructed for flow control only have limited benefits, and combination ponds with water 
quality elements can be judged based on the performance of those additional measures, 
such as infiltration, phytoremediation, and media filtration. I'm not sure its compelling to 
know the treatment value of the standard stormwater pond or ponds constructed in 
decades past under flow control requirements or outdated hydrological targets (e.g. storm-
event-based sizing, static isopluvial maps, etc.). All of this is to say that there would be value 
in using existing ponds as a control in a new study that identifies if specific characteristics, 
methods of maintenance, or retrofits improve water quality treatment. This would lead to a 
guidance document for a new generation of stormwater ponds that maximize treatment or 
are designed differently in order to manage climate-change-induced changes to 
precipitation patterns and rainfall volumes/intensities.  

• Unclear. I do not know if we have existing stormwater pollutant data (minus 6PPDQ) from 
prior research and normal monitoring activities. More discussion with Ecology staff & S4 
members would be helpful. 

• Yes. Results will help us know if these types of stormwater flow control BMPs are effective 
as-is in treating for water quality purposes, or if retrofits would be helpful in order to 
targets pollutants. 

• Yes. Stormwater ponds are used regionally as a BMP and effectiveness of the ponds to 
reduce 6PPDQ and potentially other CECs is a significant data gap. 

• Yes. The LOI intends to look at existing wet ponds, which have historically changed in their 
design strategies and have typically focused on TSS. Most counties have numerous wet 
ponds and this study would advance the understanding for how these facilities, especially 
ones designed to older standards, treat 6PPDQ, nutrients, Metals, and PAHs. 



• Yes. Ponds are ubiquitous and understanding their treatment potential may be useful to 
modeling the stormwater system. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Most, if not all, permittees have wet ponds within their stormwater BMP list and the 
ability to determine the treatment capabilities is important. Also, this study should show 
something about how treatment capabilities can change over time to help permittees know 
when significant maintenance activities should be performed.  

• Unclear. Simply estimating the performance of existing ponds doesn't seem to improve 
knowledge necessary for important and decisive decision-making. We can (and do) find 
similar information by simply monitoring outfalls and receiving waters. Targeting the 
treatment performance of ponds upstream of coho streams also seems unnecessary, 
especially if the study is not intending to modify those ponds to create higher performance. 
The focus and priority should be on monitoring the most representative characteristics that 
are relevant to the highest number of permittees. For example, looking at ponds designed 
under the 1992 Stormwater Management Manual for Puget Sound versus those designed 
under the 2005, 2012, and 2019 stormwater Manual for Western Washington or looking at 
ponds designed using storm-event-sizing versus continuous WWHM modeling or comparing 
WWHM designed sizing versus other modeling (MGS-Flood, etc.) would give more 
important data for permittees, permit writers, and the next updates to the SWMMWW/EW.     

• Yes, if the scope of work is clearer and data collected is different from existing data from 
other projects. 

• Yes. Most MS4 Permittees have stormwater ponds but there's little data available to 
understand how much 6PPD/6PPDQ enters and leaves the pond before discharging to a 
receiving water.  

• Yes. Stormwater ponds are a commonly used BMPs and understanding if they have 
potential to be a treatment BMP (with or without retrofits) would be valuable information 
to all permittees (and Ecology).   

• Yes. Wet ponds are a very common stormwater asset and so there is a large audience that 
would benefit. Similarly, permittees are facing stricter requirements for managing 
stormwater, this study gives an opportunity to show how existing facilities are handling 
these emerging pollutants. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• There is no specific direction on how the monitoring will occur. Grab samples at the inlet 

and outlet are not appropriate for this long-detention BMP since there is no real connection 
between the concentration of a pollutant at the inlet with the concentration at the outlet. 



TAPE has guidance on how to sample long-detention BMPs. I like the idea of sampling for 
the pollutants Ecology currently tracks as well as the CECs. 

• The proposal could be strengthened by modifying the scope. Since there are so many 
variables associated with pond performance (year of design, age of vegetation, impervious 
contributing area, underlying soils or components of liners, etc.) it seems like monitoring 
only six ponds will not provide the substantial benefit the proponents suggest. Instead, 
developing a rubric to identify pond characteristics, using existing ponds as a control, 
modifying ponds with new or improved components, and then comparing the control data 
to the experimental data.  This modification to the scope will allow permittees to estimate 
existing pond performance and take meaningful and immediate steps to increase their 
performance in the short-, medium- and long-term. 

• It's unclear how the project would collect data to address key deliverable #3 (A regional 
summary report with recommendations for how pond retrofit, or maintenance practices 
could improve treatment of 6PPDQ and co-occurring pollutants.). The study appears to be 
about sampling ponds without testing retrofits or different maintenance practices; would 
key deliverable #3 be based on a literature view, or actual testing/data? 

• It would be nice to have influent samples from the pipe before it discharges into the pond, 
but it can be difficult to find sites with that type of access.  

• It would be beneficial to use the ponds selected for this study as part of a pond 
naturalization study. Looking at how existing ponds can be enhanced with vegetation or 
other strategies and comparing the before and after performance. 

Reviewer Recommendation 
• 4 votes: Make minor revisions on project scope based on reviewer comments 
• 2 votes: Form a technical advisory committee (TAC) to address major concerns prior to 

submitting a full proposal  
• 1 vote: Proceed with developing a full proposal based on existing project scope 

Do you have any recommendations for collaboration? 
• LOI #1 and LOI #11 are evaluating floating wetlands. The floating wetlands are located in 

wet ponds and we need to determine the treatment capabilities of the wet pond by itself in 
order to determine the treatment capabilities of the floating wetland. The other projects 
may be able to use the data from these ponds for the wet pond evaluation and then install 
floating wetlands in the ponds to get the additional data needed to evaluate the floating 
wetlands. 

• Rhea Smith with Ecology's Environmental Assessment Program.  Rhea is conducting a 
stormwater pond survey looking at 6PPDQ concentration that is being funded by the NEP.   

• It would be beneficial to use the ponds selected for this study as part of a pond 
naturalization study. Looking at how existing ponds can be enhanced with vegetation or 
other strategies and comparing the before and after performance. Kitsap county has piloted 



a pond naturalization program, it would be interesting to include some of their enhanced 
facilities to compare with King county's facilities of similar design.  



LOI #6: Review and recommendations on public 
engagement, awareness and behavior change impact on 
stormwater pollution 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. The project intends to assess behavior change campaigns across jurisdictions to 
determine what strategies and messages are most effective in achieving behaviors that lead 
to reduced stormwater pollution. The timing of this project would be well suited due to 
permittees having gone through at least two behavior-change campaigns as required in the 
NPDES Municipal Stormwater permits. This project could serve as an evaluation process for 
which smaller jurisdictions may not have resources. The project has a large focus on 
overburdened communities, which remains to be a challenging audience to engage for most 
jurisdictions. The results of this project would provide a good starting point. 

• Yes. LOI 6 proposes to work with 3 other jurisdictions and others to collect community data 
on community awareness and behaviors that could impact stormwater pollution. 

• Yes. Education and outreach are MS4 permit requirements. Evaluating outreach programs 
and identifying successful programs is necessary for improving stormwater management. 
Community awareness of stormwater programs and engagement reflect on behavior 
patterns and success of program implementation.  

• Unclear. It's not clear what pollutants will be addressed or targeted. Is the goal to figure out 
ways to more easily change behaviors, or figure out how best to change behaviors that will 
impact water quality? See suggestions below. 

• Yes. The summarized goal is to conduct a regional survey to identify most effective outreach 
strategies and messages that can be implemented across ALL regions for stormwater 
pollution prevention 

• Yes. Public education is a major component of stormwater management -- identifying 
effective practices for our region will improve regional understanding of stormwater 
management. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. The project is collecting data from across jurisdictions. By default, this gives 
representation to other permittees. The project intends to provide results that will be 



applicable at a regional and local scale. Therefore, the measurable outcomes and 
deliverables should be directly applicable to all permittees to some degree. 

• Yes. LOI 6 proposes to work with 3 other jurisdictions. 
• Yes. It is important to keep the community engaged by providing methods easily accepted 

and understood by the communities.   
• Yes. All Phase I and Phase II Permittees are required to implement an education and 

outreach program that involves general awareness, behavior change and stewardship 
opportunities.  

• Yes. The summary indicates the survey findings will be relevant across the regions which 
presumably will include Eastern WA. 

• Yes. Permittees have limited budgets for public education campaigns -- it's in their best 
interest to use the most effective practices. Smaller jurisdictions could benefit from this 
information if there’s additional emphasis on where they can find support in planning for 
behavior change campaigns and how to participate in a regional campaign. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• I would suggest making recommendations for any and all identified subgroups of 

overburdened communities. For example, if strategies can be recommended specifically for 
non-English speaking communities or medically vulnerable groups, that would be extremely 
useful for other permittees. Often times, overburdened communities are classified as one, 
but the reality is that each subgroup requires a unique outreach strategy. I would 
recommend identifying analyses used in this context. 

• Perform comprehensive surveys with maximum participation and output. Use multi-lingual 
and in-person surveys depending on the audiences.  

• I think it's important to identify the pollutant that's to be addressed. The targeted pollutant 
will determine what you want the community's behavior to be.  Then you can evaluate how 
effective the programs have been. 

• Will this study try to address multiple pollutants? If so, which ones? 
• Collection of existing data from Permittees will likely not give enough comparable 

information to make comparisons and conclusions, so I'd like to see more detail in the full 
proposal on how new data will be collected. 

• It would be great to clearly demonstrate the specific reach to include northern, central, 
southern and eastern WA permittees.  

Reviewer Recommendation 
• 3 votes: Make minor revisions on project scope based on reviewer comments 
• 2 votes: Proceed with developing a full proposal based on existing project scope 



• Other: Not sure if a TAC is necessary prior to submitting full proposal, but suggesting asking 
the proponent to either re-submit the LOI with more details to address items I wrote in 
question 7, or provide an addendum. 

Do you have any recommendations for collaboration? 
• LOI 6 already include collaborations with a number of entities, and the outcome could 

benefit other communities in Wahington. 
• Different sized jurisdictions in different areas of the State.  
• Have at least two Eastern Washington permittee participants  



LOI #7: Biochar Specification for Stormwater Treatment 
Comments on Round 5 Priority Topic 

• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. Adding a biochar specification with known stormwater treatment capabilities is 
valuable and could come out of this study. With many different biochar mixes, that all have 
differing capabilities to treat stormwater it is confusing about what to use. There may be 
more than one mix specified in the final report. Use of a biochar product in stormwater 
treatment could be a lower cost option to the existing HPBSM mix.  

• Yes. Biochar production methods can influence it's physical and chemical properties, which 
in turn impact pollutant removal. This project will identify what properties of biochar will be 
most effective in stormwater pollutant removal, which will help in tailoring BMPs for future 
treatment methods.  

• Yes. Understanding the variation of biochar's performance will aid in determining a biochar 
specification that is regionally appropriate. 

• Yes. The study advances the understanding of the effectiveness of biochar for removing 
contaminants, potential for leaching contaminants and for sorption rates and provide 
biochar specifications for stormwater manuals. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Permittees across the state would use biochar in a bioretention soil mix product for 
stormwater treatment if they are sure that the specified biochar can provide the necessary 
treatment capabilities. 

• Yes. I believe biochar can have broader applications than some of the bio-media mixes 
currently being used.  

• Yes. Any permittee that uses the HPBSM would benefit.  
• Yes. Permittees are increasingly looking towards using bioretention and the high 

performance mix in stormwater management. 
• Yes. The study will provide specifications and source options for cost effective stormwater 

treatment for permittees. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 



• Expand the pollutants tested to include TSS and dissolved Cu and Zn to show the ability to 
remove pollutants that Ecology currently manages. Determine the infiltration rate for the 
various biochars to help in sizing BMPs that use the product. Create a specification for an 
alternative to the HPBSM specification that includes sand and other materials and not just 
test biochar by itself. 

• Including stormwater issues specific to Eastern Washington and its applications for biochar 
usage would enhance the project value. 

• I do not understand why they are developing biochar as part of the project. I would start 
with a literature search to identify the physical and chemical properties of biochar that are 
most suitable for stormwater applications. Then review specifications from vendors to see if 
any have biochars that meet this specification. Also confirm biochar production is consistent 
by testing the biochar properties for several batches. If they cannot find a biochar that 
meets the specification, then consider if biochar needs to be developed. I think develop 
recommendations for the best ways to produce biochar and the best biomass to use based 
on the literature might provide more benefit. That being said they will have to make sure 
the production process is consistent, so the end properties are consistent.  

• I also think they are skipping a step; they need to develop a specification to figure out how 
much biochar to add to bioretention media unless we assume the results from the HPBSM 
testing provide that? Also, I would add column testing before going to field testing.  

• Connect and collaborate with other proposals. Be sure to differentiate between the study 
questions you'll answer. This may mean changing the scope to a field experiment. 

• The project proposal lacked detail on the methodology used for testing and on the 
deliverables of the project. There was no reference to prior research and whether this 
would be a consideration of this study. 

Reviewer Recommendation 
• 4 votes: Make minor revisions on project scope based on reviewer comments 
• 1 vote: Form a technical advisory committee (TAC) to address major concerns prior to 

submitting a full proposal  

Do you have any recommendations for collaboration? 
• LOI 4 proposes to evaluate various Biochars and to create a mix similar to this LOI. I don't 

think we need two similar studies so these two projects should collaborate. 
• LOIs 4 & 9 have some commonalties with this LOI and may have opportunities to combine 

with them.   



LOI #8: Review, Develop, and Update Municipal Training 
Curriculum 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. The project will develop training materials that will address any deficiencies in high-
priority existing training programs related to NPDES municipal stormwater permits. 
Producing and disseminating improved training programs to permittees across the state 
should advance regional understanding of stormwater management from both a technical 
standpoint (training content) and regulatory standpoint (filling in deficiencies). 

• Yes. This is a project to create trainings to inform permittees on the existing technical 
guidance and help them to learn how to meet the requirements of the various permits. 
There is guidance available, but we are lacking in on-line or in-person training on the 
guidance. Ecology has provided training on the two stormwater manuals, but the subjects 
listed in the LOI go beyond that training and can meet a need. 

• Yes. The LOI proposes to update existing trainings and develop new trainings on key topics 
in the municipal stormwater permits for permittees in both western and eastern 
Washington. 

• Yes. Having a good understanding of stormwater pollutants and their impacts on the 
environment is essential for all personal and professionals involved in stormwater 
management. It is essential to evaluate existing trainings and enhance them to meet 
current day needs. This proposal is important for that reason.  

• Unclear. Jurisdictions are so different in how they operate, how they are funded, how many 
stormwater assets they need to manage and what types, so it's unclear if by summarizing 
needs via a TAC and creating some training resources, if that will advance stormwater 
management understanding. 

• Yes. This project ensures that training is up to date, hopefully meaning more people will use 
it. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. The training topics will be extracted from the NPDES municipal stormwater permits, 
which are direct requirements for all permittees. Improved trainings made available to all 
permittees will have direct relevance as the trainings can enhance compliance with the 
permit. Trainings often require large financial resources whether completed in-house or 



seeking out a contractor for a one-time occasion. Having standardized trainings that meet 
permit compliance that are consistently available would make jurisdictional training 
programs more efficient, logistically and from a cost standpoint. 

• Yes. The training subjects listed in the LOI apply to all municipal permittees. Permittees 
need this information to help them determine what they need to do to meet permit 
requirements.  

• Yes. The trainings could be used by many permittees since the topics come directly from 
training requirements in the municipal stormwater permits. 

• Yes. This is an across the state requirement and any training improvements will be 
beneficial to all stormwater practitioners.  

• Yes. All Permittees are required to train their staff on various aspects of the MS4 Permits 
and Manual.  

• Yes. Improving training and filling the gaps is most helpful to many smaller permittees 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• If existing training programs will be evaluated, will there be a report provided to current 

permittees about their own deficiencies? Will the newly developed training programs be 
available long-term? Will they be free of charge to permittees? Will trainings be modified as 
the NPDES municipal stormwater permit language evolves? 

• If there is training on information in the manuals, Ecology staff need to be closely involved 
in the training development process. 

• For updating and developing trainings, consider how the curricula can be used into the 
future assuming the permit topics for trainings are the same or similar in future permits. To 
learn how the training requirements may change in future permits (or not), include 
engagement with Ecology permit writers to understand their thinking about the trajectory 
of the permits. This could avoid having the redo such a study with each new permit 
reissuance. 

• Given the prevalence of Herrera with developing and implementing past trainings, consider 
including them (and maybe other consultants who've provided trainings) on the TAC. The 
TAC doesn't have to be limited just to permittees or public agencies. 

• Include full payment for the trainers in the proposed budget. Do not seek trainers to 
provide the services pro bono. Anyone providing a training without compensation will 
surely seek to minimize their time and expenses, and this lowers the quality of the training 
curriculum and of the educational experience. 

• Expand the coordination to more permittees. 
• Since existing guidance documents are available, I would suggest focusing on creating new 

training curricula rather than spend time summarizing what's out there. Washington 
Stormwater Center should have sufficient knowledge about training gaps already. Advise 
that this project minimize the time spend on the survey and literature review. The review 



should not overemphasize or try to characterize what training is available beyond 
Washington—I doubt this information will be very useful given Washington’s unique permit 
requirements. 

Reviewer Recommendation 
• 4 votes: Make minor revisions on project scope based on reviewer comments 
• 1 vote: Do not proceed  
• 1 vote: Proceed with developing a full proposal based on existing project scope 

Do you have any recommendations for collaboration? 
• Consider having 1-2 Ecology staff members on the TAC or involved in the training 

development. 

  



LOI #9: Toward a Procurement‑Ready Biochar 
Specification for 6PPDQ Removal from Stormwater 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. This study should result in knowledge about the ability of specific biochars to treat 
stormwater. This study is a little limited in that it only discusses treatment of 6PPD and not 
of the other pollutants that are currently of concern (TSS, dissolved Cu and Zn, Total P) as 
well as other CECs. There is a drive to get biochar into stormwater treatments, and we need 
information on specific types of biochar that we can use in bioretention, for example. 

• Yes. Biochar treatment and 6PPDQ pollutant removal are important stormwater 
management issues. Producing a biochar that effectively treats CECs including 6PPDQ is 
very valuable for stormwater programs across the state.  

• Yes. Produces a biochar specification for stormwater applications 
• Yes. Understanding the variation of different readily available biochar's sorption potential 

will aid in determining a biochar specification that is regionally appropriate. 
• Yes. This project will advance regional understanding of the effectiveness of biochar for 

6PPDQ removal and provide a procurement ready biochar specification for vendors and 
agencies. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Permittees across the state want to have less expensive materials for bioretention 
swales and using less expensive biochar materials instead of the coconut coir that is in 
HPBSM may be a way to expend the scope of biochar in stormwater. 

• Yes. Media for bioswales and stormwater ponds to remove pollutants effectively is critical. 
It is important to evaluate impact of biochar inclusion with other media on treatment and 
removal of 6PPDQ pollutant. 

• Yes. Any permittee who uses the HPBSM and bioretention would benefit. 
• Yes. Permittees are increasingly looking towards using bioretention and the high 

performance mix in stormwater management 
• Yes. The relevance of this project is the huge concern for the impacts of 6PPDQ on survival 

rates of coho salmon and other fish species. While this is extremely important, jurisdictions 
like the one I represent have limited salmon bearing streams and they are primarily for 
chinook spawning. 



How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• They need to test pollutants other than 6PPD in this analysis. There may be removal of TSS, 

metals, phosphorus by some biochar that doesn't remove 6PPD and this information is 
valuable to the stormwater permittees. It sounds like this is a lab study. How do they plan to 
make this applicable to full scale sites, and how will the biochar be installed and exposed to 
stormwater, is it installed in swales, or does the water flow through wattles containing 
biochar, etc. 

• It is too narrow to focus this project on 6PPDQ removal and should be broadened to CECs 
and other pollutants.  

• Overall, a good study proposal. My only suggestion is to start with a literature review to 
identify the physical and chemical properties of biochar that are most suitable for 
stormwater applications and 6PPDQ reduction, then use the results of the literature review 
to guide the selection of biochars. I would consider expanding the study to include testing 
for Cu and Zn as well since biochar is used to remove these metals in bioretention. For this 
specification, I would make sure to provide a range of properties and not just one value for 
physical and chemical properties. The current HPBSM only provide one property for each 
which means only the materials tested to develop the spec will meet the spec.  

• Connect and collaborate with other proposals. Be sure to differentiate between the study 
questions you'll answer. This may mean shrinking the scope. 

• I would consider collaborating with the Washington Stormwater Center to include the 
addition of testing for PFAS removal from stormwater. 

Reviewer Recommendation 
• 5 votes: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• LOI 18 suggested that the study proposed there (Box of Rain) could also work with this 

project. 
• Broaden the study and find common ground to partner with LOI 4 and LOI 7 proposers.  

  



LOI #10: Evaluation of TAPE’s Definition of Qualifying 
Storms and Guidance for Eastern Washington (EWA) 
Climatic Conditions 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. Develop guidance for collecting data from storms representative of EWA climate 
conditions, this  will help advance the understanding of BMP function in a semi-arid climate 

• Yes. This LOI involves determining specific storm guidance for use in TAPE testing in eastern 
WA. The results from this would eventually lead to performing TAPE testing for treatment 
BMPs in eastern WA. 

• Yes. It helps EWA manage stormwater better knowing qualifying storm events for both 
sampling and product performance testing 

• Unclear. This project is a bit of an upstream management work -- ideally the results from 
this project would lead to better testing of BMP performance in Eastern Washington. This is 
the knowledge that would advance regional understanding of stormwater management. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Further guidance for EWA permittees to better understand how to meet sampling and 
testing requirements.  

• Yes. This fits a niche group of permittees, those who want to do TAPE evaluations in eastern 
WA. Up to now we have been doing TAPE testing in Western WA and then saying that the 
device is also approved for eastern WA, but that the design storm needs to be calculated 
based on eastern WA criteria. 

• Yes. This study helps differentiate between east and west climatic conditions for 
stormwater management. 

• No. As a reviewer, I'm not sure if the TAPE storm standards impact Eastern Washington 
permittees. In the final proposal, I recommend the applicant discuss the problem from the 
permittees' point of view -- e.g. they rely on TAPE devices or TAPE guidance for their own 
BMP testing. 



How would you improve this project? Do you have 
any questions you’d like addressed in the full 
proposal? 
• Identify local weather stations to be used in the analysis. 
• Need to make sure that there is a need for this activity. TAPE staff need to be involved in 

the work, it may only take a few adjustments to the TAPE sample collection guidelines for 
eastern WA and not need a big change. 

• As stated previously, I'd like to see the applicant explain more of the 'why' for this project. I 
understand it from a technical standpoint, but is there permittee or engineering push to 
develop a revision to TAPE? 

• If there isn't a lot of permittee engagement in EWA for TAPE, maybe the project applicant 
can add an extra communication deliverable to the project to educate other permittees 
about the TAPE process and how they can benefit.  

Reviewer Recommendation 
• 1 vote: Proceed with developing a full proposal based on existing project scope 
• 1 vote: Do not proceed  
• 2 votes: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• They need to work with the TAPE program directly. 

  



LOI #11: Retrofitting Stormwater Ponds with Floating 
Treatment Wetlands to Reduce Contaminants in Highway 
Runoff. 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. This project proposes to field test floating wetlands and the wet ponds that the 
wetlands float in for treatment of Ecology designated pollutants. This information will assist 
Ecology in determining if floating wetlands are useful for treatment, particularly in retrofit 
situations. We don't have an avenue to allow floating wetland as a stormwater BMP, but 
there is an interest in the area. 

• Yes. In wetlands on land, many mechanisms are involved in removal of pollutants including 
plant uptakes, adsorption, precipitation, sedimentation, and biological metabolism.  Some 
these processes can also occur in floating wetland/vegetation.  However, it is not clear how 
significant is the pollutant removal capability of floating wetland/vegetation as compared to 
wet ponds and whether it can be reliably distinguished and measured.   

• Yes. Will assist any municipality or agency that uses Ecology approved wet pond having a 
viable treatment option. 

• Yes. Adds new information regarding floating treatment wetlands treatment capability 
(stormwater pollutants, specifically CECs) and to establish design specifications for several 
components of FTW. 

• Yes, but to a limited region. This project will take place in Western Washington and results 
may not be transferrable to dry climates east of the cascades.  

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Permittees in Washington State will be able to use floating wetlands to enhance 
treatment in wet ponds and to provide treatment for nutrients that may not be available in 
existing BMPs. Installation of a floating wetland may help with maintenance on existing wet 
ponds by providing some additional treatment as a wet pond ages and fills in with 
sediment. 

• Yes. Wet ponds are a common stormwater BMP used by other permittee and jurisdictions.  
• Yes. Any agency or municipality that uses a floating treat wetland BMP will benefit from the 

results of this study. 



• Yes. Within the last few years, we have encountered many new contaminants of emerging 
concerns (CECs) specifically tire wear related that are primarily generated on highways. 
These CEC are harmful to the environment and difficult to remove. All new technologies 
should be studied and evaluated for applicability and usefulness to minimize impact to the 
environment, aquatic and human life. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• I like the process they propose for testing the wetland, it matches TAPE criteria. The BACI 

study design can make for a solid comparison between a wet pond and a wet pond with a 
floating wetland to give us information on the increased treatment from the floating 
wetland. The proposed WSDOT staff along with Herrera and the TAC will ensure that the 
project is scientifically valid. 

• In the proposal, include justification, rationale, or preliminary data in support of floating 
wetland/vegetation pollutant removal capability. What type of pollutants are they most 
suitable for?  Can they cause pollutant release? 

• Is the plant establishment period in alignment with the project time period? Are the plants 
effective during the early establishment period? 

• Recommend that this project differentiate between the other floating treatment wetland 
projects. Or consider collaborating. 

Reviewer Recommendation 
• 3 votes: Proceed with developing a full proposal based on existing project scope 
• 1 vote: Make minor revisions on project scope based on reviewer comments 
• 1 vote: Form a technical advisory committee (TAC) to address major concerns prior to 

submitting a full proposal  

Do you have any recommendations for collaboration? 
• LOI 1 also involves field testing of floating wetlands. That LOI can use the methodology 

produced in this LOI for testing to obtain more usable data. LOI #5 evaluates wet ponds and 
could provide some cross evaluation 

• LOI 1 also proposes floating wetland.  Perhaps they can collaborate and at least share 
justification/rationale in support of this treatment system and answer some basic questions 
on their pollutant removal capability and/or pollutant release potential. 

• Look into the possibility of partnering with LOI-1 to minimize duplication and efficient 
resource utilization 
  



LOI #12: Using low-cost sensors to determine tree water 
use under drought conditions 

Comments on Round 5 Priority Topic 
• This project does address a topic, but they listed the wrong one - it should be 18 
• This LOI focuses on tree water needs, rainfall interception, and leaf transpiration. The 

contexts mentioned in the LOI include parks, natural areas, street sides, and private lands. 
But stormwater BMPs are not mentioned, especially ponds for stormwater 
retention/detention, which are specifically noted in the SAM priority topic (20). In addition, 
some of the trees mentioned represent only some of the tree types used in stormwater 
BMPs, especially pines and firs. Thus, this LOI seems more research oriented at broad scales 
and with university TAC members, and specific connections to stormwater management are 
missing.  

• The LOI could be better aligned with the SAM priority topic by including faster growing 
broadleaf trees that are more commonly used in stormwater BMPs (e.g., alder, willow, ash, 
cottonwood, dogwood, aspen, birch, etc.) and sites that include stormwater ponds.  While 
the previous SAM Studies on this topic did include some broadleaf trees (e.g., maple, 
locust), this LOI could be improved with inclusion of additional deciduous trees and direct 
connections to habitat in stormwater pond BMPs. 

• Idea 20 is focused on vegetation in stormwater ponds. The current proposal is continuation 
of past study and still relevant but not addressing one of the proposed study ideas.  

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. This study is a good expansion of previous work to build a statewide dataset 
• Yes. With the tree canopy mapping requirements in the permit, any guidance of the useful 

effects that tree perform in managing stormwater are going to be beneficial to permittees. 
• Yes. Builds on previous SAM studies of the water budgets of trees. 
• Yes. This study is relevant for stormwater as it relates to type of vegetation and their impact 

on overall watershed stormwater management. 
• Yes. Tree are a critical stormwater asset, this study intends to compare species of trees for 

their drought tolerance, how much water they require, and compare the species ability to 
intercept and transpire stormwater. 

Does the project idea demonstrate relevance to other 
permittees?  



• Unclear. I'd like to hear from permittees about how the previous study data has been 
utilized. If it was useful, then I think this new project is set up in a way that can benefit 
several permittees. 

• Yes. With drought being a real concern in areas of Washington State, the utilization of 
drought resistant trees in BMP's can help in stormwater management. 

• Yes. Tree selection for stormwater BMPs, especially considering climate change, is a need 
for just about all municipal stormwater permittees. 

• Yes. The project is relevant because it intends to show which tree species are the most 
drought tolerant and require the least maintenance, while also looking at if there is a 
difference in their ability to manage stormwater. Tree selection is always difficult, and this 
study will help add a stormwater performance metric to tree selection. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• I think the study questions could use some MS4 permittee guidance - I recommend this 

project work more closely with permittees than previous studies. 
• Add a monitoring station in the central basin where droughts are a real concern due to a 

more arid climate. 
• Include more broadleaf and fast-growing trees 
• Include what energy requirements are needed for the sensors and how that may affect or 

limit selection of tree types and sites 
• Consider revising title of study to focus on determining tree water use. The current title 

sounds like you'll be recommending low-cost sensors for permittee use. But the LOI 
describes the study using the sensors and then providing tree type recommendations.  

• Consider also using precision dendrometers (arguably not low-cost) to provide data on how 
diurnal or seasonal changes in tree diameter can help with understanding tree water 
management and water in root zones. 

• Include some municipal stormwater permittees on the TAC. 
• Expanding the number of tree species studied would be greatly beneficial. Also considering 

urban versus rural environments could help narrow down performance of trees and their 
suitability for their environment. 

Reviewer Recommendation 
• 1 vote: Proceed with developing a full proposal based on existing project scope 
• 3 votes: Make minor revisions on project scope based on reviewer comments 
• 1 vote: Not sure 

Do you have any recommendations for collaboration? 



• SAM staff can help you connect with jurisdictions 
• Add a representative agency from central Washington. 
• Include municipal stormwater permittees on the TAC. 
• Collaboration with counties and municipalities with robust urban forestry or forestry 

programs could help expand the available trees and data sets. For example, Mike Carey with 
City of Tacoma 
  



LOI #13: Characterizing pollutants of concern in roadway 
runoff at different traffic volumes 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. This dataset would add to the stormwater characterization dataset we've maintained 
through SAM. Adding in CECs and comparing against AADT will update the previous 
roadway dataset for the region. 

• Yes. LOI 13 proposes to study CEC in runoff from highways with low, medium, and high 
traffic volumes.   

• Yes. The proposed study would build on previous stormwater monitoring data from 
highways by WSDOT and a current SAM study looking at contaminants of emerging concern 
in stormwater. 

• Yes. This new information will be useful addition to previous data and help in BMP selection 
and adjustments based on other study results. 

• Yes. The study builds on the foundation of WSDOT’s 2013 highway runoff characterization 
study and the original monitoring locations but adds in the characterization of emerging 
pollutants of concern such as 6PPDQ, PFAS/PFOS, tire-wear particles and other 
contaminants of emerging concern (CECs). The study adds in new data, builds on preexisting 
studies on CECs, and provides a better understanding of the relationship between traffic 
volumes and contaminants.  

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Jurisdictions can expect to use this roadway dataset to inform their MS4 management 
priorities 

• Yes. Roads and highways may cross multiple jurisdictions generating roads and tire related 
pollutants and causing WQ violations and issues. 

• Yes. Permittees seeking to model potential stormwater quality and understand potential 
concentrations or loadings of emerging contaminants of concern could benefit from this 
study. In addition, an updated data set for the Puget Sound Heatmap would have great 
relevance. 

• Yes. More data for 6PPDQ and CECs is helpful to fully understand the impacts of highway 
runoff based on AADT to prioritize and adjust stormwater management moving forward. 



• Yes. This project could provide broader understanding of how varying traffic volumes effect 
runoff characterization and CECs. This would help state permittees learn more about the 
direct relationship between varying traffic volumes and CECs, potentially helping the state 
reduce pollution and improve water quality with future improved road projects.  

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• I encourage collaboration with the Tacoma CEC stormwater characterization project and 

outreach to jurisdictions to ensure their interests are well represented in the study 
questions. 

• Consider sites across the state. Phase this project out in the proposal -- it's likely that the 
cost will be significant. 

• Inclusion of the original 2013 highway runoff monitoring locations is a good idea but should 
not be a constraint. Given the focus on AADT, monitoring locations should likewise focus on 
traffic volumes regardless of location. That said, it is likely that some land use analysis will 
benefit the selection of sites to know if additional buildout has occurred, and the question 
of what land use is represented (if it's more than just highway) will surely be of interest 
when analyzing the data. 

• With the focus on traffic volumes, this study seems like a good opportunity to lean into 
6PPDQ and tire wear particles since they are mostly vehicle derived. If PFAS/PFOS stays in 
the mix, suggest explaining how vehicles can be a source. 

• Indicate how the study will include highways and BMPs in both western and eastern 
Washington. 

• Include municipal permittees from across the state on the TAC 
• There have been previous studies collecting CEC/6PPDQ based on AADT. Adjust monitoring 

scope to add value and to minimize duplication.  

Reviewer Recommendation 
• 3 votes: Proceed with developing a full proposal based on existing project scope 
• 2 votes: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• Tacoma and other MS4 permittees 
• Locating highway sampling locations may need collaboration with some jurisdictions 

providing safe and appropriate sites. 
• Include collaboration with the current SAM study on contaminants of emerging concern 

since that study has already done extensive land use analysis and will also include some 
degree of traffic volume assessment in the data analysis.  



• There have been other data collection projects targeting CECs within R5 proposals. SAM 
team will provide this information for opportunities to collaborate. 
  



LOI #14: Effectiveness of PCB removal by deployable 
runoff treatment devices 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. Buildings with PCB-containing surfaces are present across the region. Access to best 
practices for addressing washdown water at private buildings will likely be regionally 
applicable. 

• Yes. Seems more relevant to Western Washington permittees where mold and other 
biological material build up on building surface. 

• Yes. Addressing PCBs from washing activities will be useful information for stormwater 
management. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Most jurisdictions are expected to face this IDDE issue and need tools to protect the 
MS4. 

• Yes. Building wash down procedures/ requirements are built into the permit, so BMP's to 
prevent and treat runoff are beneficial to permittees. 

• Yes. This can be applied across the state and useful for all permittees. 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• Focus on the IDDE, washdown water portion of the proposal. SPU could focus on 

precipitation-based building PCB contamination treatment. It'd be ideal to run both of these 
projects at the same time so that the information is delivered around the same time and 
could be combined into a single guidance document, possibly. 

Reviewer Recommendation 
• 1 vote: Make minor revisions on project scope based on reviewer comments 
• 2 votes: Proceed with developing a full proposal based on existing project scope 



Do you have any recommendations for collaboration? 
• Collaborate with Seattle Public Utilities' proposed project (LOI #19) to be sure scopes are 

aligned but distinct. 
• Consider adding LOI #2 project leads to TAC and vice versa. 

  



LOI #15: Understanding 6PPD-Quinone Dynamics in 
Roadway Runoff Outfalls, Treatment BMPs, and 
Associated Materials 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. If the outfalls are carefully selected, the information should translate across western 
Washington conditions. 

• Yes. This testing will help understand 6PPDQ treatment as well as sequestration in soil 
media and can be applied across a large region depending on where the sample collection is 
performed.  

• Yes. Project could improve substrate sequestration understanding of 6PPDQ, relative 
leaching/degradation outcomes for BMP media, and long-term source control.   

• Yes. Proposes to develop a better understanding of 6PPDQ and basin characteristics that 
may affect concentrations as well as different sampling methods. In addition, the study 
proposes to test existing BMP effectiveness for 6PPDQ removal 

• Yes. The project is a regional study that will evaluate the fate and transport of 6PPDQ and 
the effectiveness of BMPs to remove 6PPQ.  This study would address these data gaps 
allowing for a better understanding on how to manage to 6PPDQ in stormwater.   

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Again, if the outfalls are carefully chosen, then the results should be translatable. The 
BMP performance and material results will inform SWMM guidance. 

• Yes. The proposal also mentions looking at Biochar which is a topic of other proposals. 
Project could maybe have some overlap. Additionally, permittees are looking for best 
practices for substrates for long term sequestration and retention of 6PPD and 6PPDQ, 
which this project is addressing.  

• Yes. Understanding these items will help permittees understand when and where to locate 
BMP to remove 6PPDQ 

• Yes. 6PPDQ is ubiquitous across permit areas and will likely be a CEC that will need to be 
manage and addressed by all permittees.   



How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• I think this project is possible too large and non-specific to contract. If keeping all three 

components is important, then I'd like to see a better explanation of their connection more 
than just 6PPDQ management. 

• This is very broad in scope. 
• I would start with a literature review to determine what has been documented about 

6PPDQ related to basin characteristics and sampling methods to demonstrate this part of 
the study is needed.  

• If existing BMPs are tested, they will first need to confirm each BMP was designed and 
constructed following the current SWMMWW/EW BMP design guidance otherwise the 
results could be worthless.  

• I would also talk with Ecology on the sampling portion of the work, I believe they are 
already doing something similar. Potentially that part of the study could be removed and 
instead use Ecology’s data.  

• Also the scope of work is very large, I would like to see them reduce the scope and focus on 
fewer topics.  

• This project has a very large scope, so details on how the field work will be staffed (i.e. 
students, consultants, project partners, etc.) will be crucial in understanding if the project is 
feasible.  Project partners will also be a key component to allow for access to outfalls and 
BMPs.  Highlight project partners and potential sites in the full proposal.  The budget also 
needs to be clearly defined for each task including a project management task for time and 
budget to manage SAM funding requirements.    

Reviewer Recommendation 
• 1 vote: Form a technical advisory committee (TAC) to address major concerns prior to 

submitting a full proposal  
• 2 votes: Make minor revisions on project scope based on reviewer comments 
• Other: Have Ecology staff review for potential overlap in other existing Ecology funded 

studies 

Do you have any recommendations for collaboration? 
• The University of Idaho proposal was similarly large and non-specific - maybe through 

conversation the researchers can pare down which parts of the work they'd like to do. 
• Partner with other LOIs performing 6PPDQ monitoring studies, FTW installations with 

6PPDQ monitoring, etc.  
• LOIs 16, 17, 19, and 20 



• Tribes, municipalities, SPU (they have shown interest in this work), and Ecology.  Work with 
Ecology's WQ program and Environmental Assessment Program to ensure we are not all 
duplicating efforts.  We want to spread resources as much as possible to get the largest 
data set we can over the next several years.   
  



LOI #16: Testing Efficacy and Feasibility of Tire Particle 
Collectors to Mitigate Tire Wear Emissions from Fleet 
Vehicles 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. The information that would be most useful to the region would be the tire particle 
emission rates for different types of vehicles. Secondly, the lessons learned in implementing 
the technology in a fleet is regionally desirable. 

• Yes. The ability to estimate the tire wear rate of fleet vehicles, characterize tire loss 
processes in local conditions, and identify potential hotspots for tire-generated chemicals 
would provide a new tool for planning stormwater retrofits at the municipal scale. It would 
also provide the baseline to identify the impact of local fleets in the overall generation of 
tire wear pollutants and, by extension, the impact of other fleets such as delivery and 
trucking companies.  

• Yes. Very interesting source control study and applied regionally based on performance 
results 

• Yes. I think that understanding the rate of tire wear particle emission is an important data 
set.  

• Unclear. The project has potential to advance regional understanding if the pilot retrofit 
device is able to be fitted to the vehicles and consistently capture tire wear particles. It's 
likely there will be a big portion of the project that will just focus on getting the device on 
the vehicles, troubleshooting any unforeseen issues, and determining how well they work 
under varying conditions (i.e. rain).  It might take a while to collect consistent, useable data 
that applicant will be able to determine tire wear emission rates from. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. While not all jurisdictions may be contemplating this technology for their own fleets, 
the data on vehicle tire emissions can be useful for stormwater hotspot mapping and BMP 
prioritization. 

• Unclear. This is a tough one to assess. On one hand, knowing the impact of fleets seems 
incredibly relevant and allows local jurisdictions to take a specific and measurable action to 
address their contributions to stormwater pollution from tire wear particles. I applaud the 
project proponents and partner jurisdictions for being willing to take on this study and to 



accept the responsibility that fleet owners have on this issue. On the other hand, though, it 
seems difficult to justify the study as it relates to the development of this new type of BMP 
(retrofits of vehicles themselves) when so many other deployable BMPs remain untested 
and are actually present in the consideration of AKART to the MEP implied by the permit. 
There's no chapter in the Manual about vehicle appurtenances as source controls (that I'm 
aware of at least). I am so torn on whether I would want to saddle municipalities with 
additional "available" BMPs that would have to be installed on fleet vehicles but aren't 
required of private vehicle owners. There's a slippery slope thing here and I'm not sure how 
this would be received by permittees who are voting on this as a full proposal. I love the 
concept but I'm not sure that it's the best and highest use of SAM dollars in this context. It's 
either an amazing idea to implement or something to dismiss as not relevant to the 
stormwater permit and I'm evenly split 50/50 on which one I think it is. Maybe the proposal 
and be revised to get me (and other permittees who feel like I do) off the fence and into the 
full support column?  

• Yes. This idea can be included as a source control BMP for entities operating large fleets and 
incorporated into stormwater manuals, if successful. 

• Yes. There is a focus on jurisdiction owned fleet vehicles. 
• Yes. Tire particle emission rate would be very valuable information for permittee and 

stormwater managers to help determine things like tire wear particle load to stormwater 
infrastructure and managing street sweeping programs.   

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• Be sure to include figures in the proposal of both the technology. Possibly map out the 

different uses for the datasets, paying attention to how the emissions data could be used 
separate from the feasibility and effectiveness information. 

• I guess I'm compelled to say that I'd remove the portions of this study based on the 
feasibility and effectiveness for scaling up across municipal fleets and focus only on the 
estimate of impact per vehicle per mile and the prioritization of hotspots for tire pollution. 
Basically, I'd make this an in-situ study on tire wear and use these capture devices as my 
monitoring equipment, without suggesting that the outcome would be the installation of 
these devices on additional vehicles. I'd be explicit in the collection of data, but silent on the 
implications of that data, as much as it pains me to say that as a stormwater professional. In 
terms of questions, that are leading me in this direction, I'm compelled to ask: How would 
this be implemented by Ecology to address municipal fleets under AKART to the MEP 
standard? What proportion of vehicle fleet miles are present on high-traffic or priority 
roadways compared to non-fleet traffic, and would this BMP move the needle for pollutants 
even if 100% implemented by municipal fleet vehicles?  

• Provide and share data collected from manufacturer from similar studies in the final 
proposal.  

• provide a variety of vehicle types. comparison across to other situations may be difficult.  



• More information on the retrofit device would be helpful to understand the feasibility of 
the study.  Have these devices been used in other studies?  What are the limitations of the 
device? Will they work in varying weather conditions?  The feasibility study should also 
consider disposal of the collected tire wear particles.   

Reviewer Recommendation 
• 3 votes: Proceed with developing a full proposal based on existing project scope 
• 1 vote: Form a technical advisory committee (TAC) to address major concerns prior to 

submitting a full proposal  
• 1 vote: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• WSDOT - maybe they have feasibility questions that would help them evaluate whether this 

technology could be used on their statewide fleet. TNC - they might be interested in adding 
the emissions data to their stormwater heatmap 

• Perhaps Tanya Williams at Ecology can make suggestions on how to engage the tire 
manufacturers who may already have some wear rate estimates.  



LOI #17: Green Stormwater Infrastructure and 
Bioretention Monitoring for Maintenance 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. It's aiming to provide information that will be regionally applicable, but I'm not sure the 
study design is there yet. 

• Yes. LOI 17 proposes to monitor pollutants fate through bioretention and other GSI related 
BMPs.  It proposes taking samples of runoff as it enters (influent) BMP, exits (effluent) BMP, 
and within the BMP.    

• Yes. The results can be applied regionally and statewide if EWA GSIs are also included in the 
study.  

• Yes. This project does directly answer questions 8 and 19 of Appendix A. It will sample to 
identify the presence of contaminants of emerging concern, including 6PPD in stormwater 
management system.  

• Yes. This project advances understanding of all bioretention facilities, exploring how the 
media is treating pollutants and how they can be modified to perform more efficiently. 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. The BMPs proposed for testing are widely used. 
• Yes. These GSI related BMPs are typically used throughout Washington by jurisdictions 

under MS4 permits. 
• Yes. The general idea of testing GSIs and bioretention structures is valuable. The final 

proposal should be more precise and needs to provide clarity on SOW. 
• Yes. Green stormwater management is being used in many municipalities and this data will 

be able to transfer to other areas with similar rainfall.  
• Yes. any permittee with bioretention facilities would benefit from any performance 

enhancement discovered by the study 

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 



• I think there needs to be more discussion on the study design and how the data collected 
will inform the suggested O&M practices. Recommend looking at past SAM projects where 
catch basin cleaning frequency refinements were sought. 

• I think the scope of this project could be narrowed to either catch basins or bioretention. 
That would give the applicant room to collect the right data needed to answer the O&M 
questions. 

• I caution against comparing the stormwater and sediment data to water quality and 
sediment criteria -- these criteria are developed for waters that receive MS4 discharges and 
soils outside of treatment devices. 

• LOI 17 appears a complex study involving City of Seattle and their consultants.  The full 
proposal should provide details on the BMPs, length of study (#of years throughout 4 
seasons!), adequacy of funding and staffing.  

• There needs to be more interaction among the reviewers as well as the proposer/s before 
final proposal. 

• The amount of sampling (timeframe or number of collections) to further discussed.  
• I would like to see a presumed outcome or what an enhancement for bioretention could be. 

The study will gather lots of data, but without a focus for how the data can be used the 
study may lose direction or simply provide data that has already been discovered through 
previous studies on bioretention. 

Reviewer Recommendation 
• 2 votes: Form a technical advisory committee (TAC) to address major concerns prior to 

submitting a full proposal  
• 2 votes: Proceed with developing a full proposal based on existing project scope 
• 1 vote: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• None.  



LOI #18: Study of Box of Rain Technology for Effective 
Removal of 6PPDQ 

Comments on Round 5 Priority Topic 
• None.  

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. We'd expect the findings of this study to be applicable across Western Washington and 
possibly Eastern Washington too, assuming that mulch doesn't degrade as quickly in arid 
climates as wet ones. 

• Yes. This is a new BMP that could work in specific locations. Despite what the application 
states, this has not been evaluated by TAPE and is not currently an approved BMP. They 
need to provide sufficient sampling to pass through the TAPE process with the standard 
media and have a detailed specification for the media. 

• Yes. This study is relevant regionally if Box of Rain technology is used by other entities.  
• Yes. Improves understanding of Box of Rain technology, potentially improving storm water 

management on bridges, a key impact on salmon habitats.  
• Yes. provide more BMP options for 6PPDQ removal 
• Yes. The Box of Rain is a system that could be used regionally to treat 6PPDQ and would be 

easier to implement if it is shown how that they are just as effective without the mulch 
layer which requires regular maintenance.   Biochar and mulch have shown to be very 
effective at sorbing 6PPDQ in a lab setting.  Having more information on the effectiveness of 
those components under environmental conditions would be helpful especially when 
considering other BMPs that use mulch or biochar.   

Does the project idea demonstrate relevance to other 
permittees?  

• Unclear. Do jurisdictions other than WSDOT need to utilize the Box of Rain treatment 
technology? Or is this something that really only gets used on major bridges? 

• Yes. This is a potential BMP that could be used at bridges to treat runoff before it is 
discharged. The system is compact and can be installed on downspouts attached to bridge 
towers. Their sampling plan appears to be reasonable since this is a short-detention BMP so 
influent and effluent samples can be paired. 

• Yes. If Box of Rain technology can be custom built to suit site conditions the study becomes 
relevant.  



• Yes. Project is looking to study biochar, which could be partnered with some other 
proposals. This proposal would work directly with LOI 9, is there potential to combine 
them?  

• Yes. the BMP could be located at bridge downspouts and potentially used to remove 6PPDQ 
if the study demonstrates it works.  

• Yes. The Box of Rain systems have shown to be very effective at removing 6PPDQ runoff at 
high influent concentrations.  If the maintenance requirement were to change by showing 
they are still effective without the mulch that would allow them to potentially be 
implement by other permittees.   

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• I think the proposal needs to explain what the Box of Rain media is composed of. It's clear 

that applicants are interested in the pretreatment layer. Additionally, I think it'd be helpful 
to characterize the findings in the pretreatment layer relative to the primary media in the 
box. 

• The proposal should also detail how this information would be beneficial to more than just 
bridges. Is there a way that this data on the pretreatment layer could be parlayed to other 
stormwater BMPs? If so, talk about that connection too. 

• While the application indicates that they are looking at 6PPD, they need to evaluate TSS, 
dissolved Cu and Zn, and possibly total P. They are also looking at how biochar can enhance 
removal of 6PPD. They should get approval for the basic unit through TAPE before they go 
into evaluating alternatives. They have not included any discussion of maintenance of this 
BMP which I believe is a significant factor in selection of BMPs. If they are using biochar 
they need to develop a specification for the material so future uses of the device will know 
what to install. They also need to identify the design flow rate at which the media is sized so 
this can be installed in other basins with different sized drainage areas. 

• Consistency in material (tested and approved) usage will be helpful.   
• Could this proposal be combined with LOI 9?  
• In the proposal include more details (based on literature) regarding why you believe the 

proposed BMP will reduce 6PPDQ.  
• In the proposal explain how you would develop specification the BMP based on the results 

(portion of biochar, mulch, etc. to add to the BMP); this should be a deliverable. Also in the 
proposal, explain how you would proceed if the WWU LOI does not get funded.  

• Clearly highlight the maintenance requirement for replacing the mulch.  My understanding 
is that it needs to be replaced every 3-4 months.  If the boxes are just as effective without 
the mulch that would eliminate the heavy maintenance requirement for the boxes allowing 
them to be a more viable option for entities that don't have the community maintenance 
support that Stewardship Partners does.   



• How do they propose to get the device through TAPE. They will need to expand the number 
of tests that they will take and meet the TAPE requirements including QAPP development 
and storm durations, amount, and influent pollutant concentrations. 

•  

Reviewer Recommendation 
• 1 vote: Address fit and applicability to other jurisdictions before proceeding 
• 5 votes: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• I really like that they're pairing this field study of biochar amendments with a lab study 

proposed this round as well. 
• No other LOIs are similar to this one in terms of testing this specific BMP. The applicant 

indicates that this work will complement the proposal in LOI #9 regarding development of a 
procurement ready specification for biochar. 

  



LOI #19: Identifying effective methods for capturing PCBs 
in stormwater and wash water from exterior building 
materials 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. PCBs continue to be present in stormwater statewide. Development and testing of 
effective stormwater source control practices in our climates is needed. 

• Yes. MS4 permits require PCB control measures but guidance is lacking.  LOI 19 proposes to 
monitor PCB discharges associated with runoff from building sources and associated with 
building washing operations.  LOI 19 also proposes to study effectiveness of some readily 
available BMPs in minimizing PCBs in the runoff from buildings that may contain sources of 
PCBs. 

• Yes. PCBs are a source of stormwater pollution. Identifying and testing BMPs that remove 
PCBs is necessary for stormwater management. 

• Yes. Addresses a new MS4 permit requirement related to PCBs in building wash water 

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. Many jurisdictions will have buildings that contain PCBs on their exteriors. 
Characterizing the stormwater from these buildings as well as testing treatment devices for 
source control will be important to many jurisdictions statewide. 

• Yes. PCB requirements are in all MS4 Permittees and would likely impact many jurisdictions 
that have existing buildings with PCB containing materials.  

• Yes. Any jurisdiction with older infrastructure will continue to be a source of PCB pollution, 
so BMP effectiveness studies are relevant to remove and manage stormwater treatment.  

• Yes. All MS4 Permittees are required to address this requirement and many have questions 
about how to do this that this study will help answer. Also the study will evaluate the 
effectiveness of different BMP options for removing PCBs.  

How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 



• In the full proposal, I'd like to see a schematic of the study design. It seems relatively simple 
but would be helpful to have an illustration to confirm sampling locations and BMP target 
locations. 

• I also recommend the applicants consider partnership with an Eastern Washington 
jurisdiction in an arid climate. I wonder if less frequent storms mean concentrations are 
higher in stormwater. It could be possible that weathering due to moisture is more likely to 
bring building PCBs out than wind or UV weathering. 

• Overall, a great proposal. My main comment is that it is a large study. I would consider 
breaking it up into two parts with the first part focused on understanding concentrations of 
PCBs from wash water and the second focused on BMP effectiveness. I would also consider 
adding a literature search that helps guide which buildings to select based on anticipated 
PCB concentrations. A literature search may also help guide which BMPs to select for 
testing.  

• Also add a deliverable to provide results in a format that can be directly added to the 2029 
SWMMWW/EW.  

Reviewer Recommendation 
• 3 votes: Proceed with developing a full proposal based on existing project scope 
• 1 vote: Make minor revisions on project scope based on reviewer comments 

Do you have any recommendations for collaboration? 
• LOI 19 proposes collaborating with couple of other cities. 
• LOI 2 may be a relevant collaborator 
• LOI 14 

  



LOI #20: Field Testing High and Medium Priority BMPs for 
6PPD-q Removal 

Comments on Round 5 Priority Topic 
• None. 

Does the project idea advance regional understanding 
of stormwater management?  

• Yes. Testing BMPs in the field for their effectiveness in reducing 6PPDQ in stormwater is one 
of the next steps in identifying which BMPs are best in our maritime and arid climates. 

• Yes. This project will perform field testing on BMPs identified in an earlier literature search 
study to confirm or refute the findings from the earlier study. This work is focused on 6PPD 
treatment only 

• Yes. 6PPDQ reduction is highly important permit requirement in the near future. Studying 
effectiveness of BMPs in removing 6PPDQ is essential for future permit compliance and WQ 
protection.   

• Yes. This project is very similar to the work Ecology' s WQ program is currently conducting.  
We are lacking data on the effectiveness of installed BMPs to remove and reduce 6PPDQ 
especially from outside of the Puget Sound area.  More data sets will provide a better 
understanding of how installed BMPs are performing.   

Does the project idea demonstrate relevance to other 
permittees?  

• Yes. The applicant identified several types of BMPs - all of which are used by permittees in 
some capacity. If the list of BMPs is narrowed, it's still likely that most permittees would 
benefit from field testing. 

• Yes. Permittees around the state are interested in 6PPD treatment BMPs and want to know 
what they can use that will treat the pollutant. The BMPs tested in this study are all 
available to permittees through the manuals and TAPE so this will help in determining what 
BMP to use in cases where alternatives exist. 

• Yes. Testing effectiveness of BMPs in stormwater manuals provides guidance for all future 
applications.  

• Yes. This is not permittee lead, but a university so they will be looking at BMPs statewide 
making the data more useable to a range of permittees and Ecology.   



How would you improve this project? Do you have 
any questions you’d like addressed in the full 

proposal? 
• I'd narrow the scope of this project. The reason this study hasn't been conducted is because 

it is incredibly difficult to collect influent and effluent samples for effectiveness sampling 
from BMPs in the field if they weren't already designed for sampling. 

• I think Shelby Giltner could be consulted on which BMPs would be best to focus field testing 
on. 

• Add testing for TSS, dissolved Cu and Zn, and Total P to the list of pollutants tested so we 
can get confirmation that the selected BMPs still meet (or don't meet) Ecology removal 
criteria. This is a very large project with studies on both sides of the state and proposals for 
6 different BMPs. It should be reduced in size and focus on either one side of the state or 
only three BMPs. My preference is to focus on Eastern WA sites since we don't have a lot of 
data there. It will be difficult to identify test sites that have adequate flows and pollutant 
concentrations. 

• Testing all High-Med priority BMPs is likely to be expensive and time consuming. Identify 
top 25-50% High-Med BMPs used and study them for effectiveness. 

• Locating and identifying installed BMPs that are both accessible and monitor is a significant 
challenge. Sites should be identified early in the project proposal to avoid duplicating 
Ecology’s ongoing efforts. BMP owners will also need to be notified to obtain site access 
agreements. It would be useful to focus on BMPs with medium potential, as earlier studies 
are targeting high-potential BMPs. Maintenance is another critical factor influencing BMP 
effectiveness and should be addressed in the proposal. Overall, the project scope should be 
refined to clearly define the target locations and BMP types, as conducting a statewide BMP 
survey would be logistically difficult. 

Reviewer Recommendation 
• 2 votes: Form a technical advisory committee (TAC) to address major concerns prior to 

submitting a full proposal  
• 1 vote: Make minor revisions on project scope based on reviewer comments 
• 1 vote: Proceed with developing a full proposal based on existing project scope 

Do you have any recommendations for collaboration? 
• LOIs 5 and 13 have a BMP treatment testing focus and could be incorporated with this LOI 

in a larger proposal. LOI 3 is looking at the literature search and could be used to determine 
the BMPs for this project. 

• Identify other 6PPDQ studies to find consolidation of monitoring.  
• This project proposal is very similar to the work being conducted by Ecology's Water Quality 

program. The scope of work is very broad and needs to be more focused in order to be 



successful.   A statewide survey of installed BMPs would require significant field staff and 
project partners that can be difficult to obtain and timely to coordinate.   
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