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Stormwater Action Monitoring

Develop a regionally
available, cost-effective

and reliable biochar
specification (recipe)
for stormwater
treatment.
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Study Objectives

ID mechanisms for treating target pollutants

Create clearly defined biochar specification
Demonstrate treatment of TSS, Cu, Zn, O-P, TP, PAHs, 6PPD-q, PFAS

Follow specific treatment objectives:

* Basic treatment - TSS and metals

* No export of phosphorus, nitrogen,
or arsenic

* Treat 6PPD-g and PFAS
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Project Tasks

1. Technical Advisory Committee (TAC)

2. Develop QAPP

3. Literature review + interview biochar
experts/producers

* Info on feedstocks, pyrolysis, treatment processes
* Find existing biochars that meet treatment objectives?



quk 4 Assess existing candidate biochars

* Criteria for assessing commercial biochars:

v Production details available, regional, reasonably priced, treatment
data available, input from TAC

 |s additional treatment beneficial (e.g., rinsing)?
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Task 5 - Develop/test new biochars (why?)

« Many of the bioichar performance
claims are not reliable

« Very few biochars treat nutrients
and some export nutrients

except... ” ‘
1+ biochar may be necessary to sk TROENT I ERRRE/ aa
reduce export or treat Cu* .
3. P _ ’ Treatment of nutrients and metals
[PO,]*", [NO;]

require different chemical processes.
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Task é - Test treatment capabilities of biochars

Do the candidate biochars meet permit treatment objectives?

Column testing for TSS, Cu, Zn, O-P, TP, PAH, 6PPD-q, PFAS



Task é - Test treatment capabilities of biochars

Synthetic stormwater - Hasan (2012)
* Cu reduction of 99-100% (!?)

Real stormwater used to test HPBSM ' Tt ﬁ“ i

* Primary layer: sand + biochar + coir
* in 2015 - Cu reduction: 54%

) , o Using synthetic stormwater in
* in 2020 - Cu reduction: 76% column testing over-estimates

treatment capability.



» Testing hydraulic conductivity
in columns overestimates
field infiltration

* We will use a mesocosm to
better represent field

infiltration rates e Tech Memo for
City of Bellingham study
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Task 7 — Create Biochar Specification

* Open-source specification
including treatment to specific
metrics + numeric standards to
meet permit requirements

» A specification describing a
reliable biochar recipe(s) to
repeatable detail
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Task 8 Communication

« SAM fact sheet

 SWG presentation

* King County comms

 NEBC Managing Stormwater in WA

* Green Infrastructure Summit




Expected Outcomes

Biochar optimized for stormwater treatment

Clear, research-based biochar specification:
* Enhances reliability of HPBSM
* Increases biochar options for HPBSM
* Input for Ecology’s SWWMM + King County’s SWDM

New sand+biochar mix for stormwater treatment with
no nutrient export?



Timeline and Budget

 Estimated project cost $400,541

*Timeline:
e 25 yrs (Fall 2029) - complete biochar spec
* 3yrs (Spring 2030) - regional conferences
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Our Research Team

John Miedema - 15 yrs in Biochar Research

 Developed biochar for HPBSM
+ nutrient reduction in
Klamath Basin

« Manufactures biochars at
commercial scale - WA and
OR
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Our Research Team

Curtis Hinman - 23 yrs bioretention
+ filtfer media research

« Co-designed + led LID
research program at WSU

 Ledresearch to develop
HPBSM

« Led lab testing of HPBSM for
removal of 6PPD-Q
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Our Research Team

Chelsea Mitchell - PhD in Env & Nat
Res Sciences, WSU

* Doctoral research - amending
ploretention media with
piochar to improve organic
contaminant removal

« Advises King County stormwater managers on BMPs for
contaminant removal



Why will we succeed?

This is our area of expertise!

We have been, and are still, conducting this type of
research.

We will build on rather than repeat existing research.

We know the most effective path and analyses needed to
produce useful results within budget and on time.



Our Research Team

Jennifer Lanksbury

TCA Water Quality Planner, King County
24 yrs ecotoxicology

Project manager

Chelsea Mitchell

TCA Senior Ecotoxicologist, King County

Ph.D optimizing bioretention media with biochar
Expert in stormwater treatment

Curtis Hinman

Senior Stormwater Scientist and GSI Specialist
23 yrs bioretention and filter media R&D

Technical guidance, lead for testing treatment capability

Jenée Colton
TCA Unit Supervisor, King County

30 yrs ecological risk assessment/aquatic toxicology
Project oversight

John Miedema
Owner - BioLogical Carbon
15 yrs R&D optimizing/manufacturing biochar

Lead biochar ID, acquisition, development,
and manufacturing
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Our proposal - LOI #7 LOI #9 + #4

Proposed cost $400,541 $811,887

Assemble TAC, QAPP, Literature Review Yes Yes

Biochar expert and producer interviews Yes No

Explicit stormwater treatment objectives Yes Unclear

stated in proposal

Assess candidate biochars: SPLP testing Yes Yes

Assess candidate biochars: Batch testing Yes for: Cu, Zn, TP, NO3, NO,, PAHs, Yes for: 6PPD-q, PFAS
TPH, 6PPD-q, PFAS

Ability to manufacture and test new Yes No

biochars if necessary

Column testing of final biochar candidates: - Hydraulic tests (in mesocosms) - Hydraulic tests (in columns)

- Hydraulic testing (vehicle) - TSS, Cu, Zn, TP, NO5-NO,, PAHs, - TSS, conventional analytes,

- Stormwater contaminants tested TPH, 6PPD-q, PFAS nutrients, 6PPD-q, PFAS

- Real or synthetic stormwater used? - Real Stormwater (all tests) - Synthetic (first 4 tests), Real (last 2)

Specification and Communications Yes Yes
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