Biofiltration Media: What to Choose and
Why

Can Biofiltration Media Capture Phosphate
and Grow Plants?
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What is Biofiltration???
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Compost Benefits

+ Organic Matter Supports:
— Vegetation Growth

» Aesthetics, Pollinators, Natives,
Evapotranspiration

— Microbial Communities

» Breakdown of Nitrogen, PAHs, &
Carbon-based compounds

— Moisture Holding
— Metals Capture
— Re-used Material / Sustainable Supply
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Project Objectives — Phase |
(April 2019 — June 2020)

Develop better Biofiltration Practices by...

« Using local sources of media,

« Developing simple tests or metrics,

« Developing optimal design specifications:
Objective 1: Acceptable Filtration rate

Objective 2: Supporting plant growth and
microbial function

Objective 3: Does not release phosphate
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Phase |l Expansion
(May 2020 — December 2022)
Evaluate the multi-year performance (extending
Phase 1)

Add new mixes: Layered systems, different media
ratios, etc.

Investigate the phosphate release in response to
road salt

Test plant growth in low-organic content (1% — 10%)
mixes
— 10 vegetation species and 5 — 15 media mixes
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Objective #2: Supporting Vegetation Growth

2019 Season

Mesocosms “medium world” Experiments

5% Spent Lime + 20% Leaf

» Outdoor
* Trash Can Size (3'H x 1’ Dia)
« Synthetic runoff dosing

10% Leal
20% Food

e
e
P

15% Biochar-+ 209 teaf

Measures:

« filtration rate

* vegetation growth

» phosphate capture or :
release ] ays after Seeding

Vegetation Maximum Height (in)
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Mesocosm Experiments

14 simulated events in 2019
+8 simulated events in 2020:

2019

Biomass (g)
o ‘2(\ © < 2020

* 100% Clean Washed Sand
*  10% food residue compost
20% food residue compost
10% leaf compost
20% leaf compost
20% sphagnum peat
20% reed sedge peat
15% biochar + 20% leaf
5% spent lime + 20% leaf
5% iron + 20% leaf

ST. ANTHONY FALLS LABORATORY http://stormwater.safl.umn.edu/ ST. ANTHONY FALLS LABORATORY http://stormwater.safl.umn.edu/

Objective 1: Filtration Rate oy e Objective #3: Limiting Phosphate Release
. 25
¥ inflow Added 2019 Season
* 50% volume within ~ 5 — 15 min [EETRS &wmmm‘, i i i | e i
F
e 70-80% volume within ~ 20 min Els 5
g 10 ,f\
* Most mixes have similar flow ‘ "é Capture
characteristics st \’ A s
‘ i icn
o [ s | T
800 838 907 936 1004 1033 I g | P Release
e rII‘HIHErL il ; i *FCap[ure

ST. ANTHONY FALLS LABORATORY http://stormwater.safl.umn.edu/




Biofiltration Media: What to Choose and

Why

Objective #3: Limiting Phosphate Release

2020 Season
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Phase | Key Takeaways

Itration egetation | Phosphate
Rate Growth Capture

10% or 20% Leaf Compost Same More
10% or 20% Food Residue Compost ~ Same More
5% Spent Lime + 20% Leaf Compost  Same Most
15% Biochar + 20% Leaf Compost Same More
5% Iron + 20% Leaf Compost Slightly Faster Least
20% Peat (Sphagnum or Reed Sedge) Same Less

100% Sand Same Least

Release
Release
Release
Release
Capture
Capture
Minimal Capture

Full Report: Erickson, Andrew J.; Kozarek, Jessica L.; Kramarczuk, Kathryn A.; Lewis, Laura. (2021). Biofiltration Media Optimization —

Phase | Final Report. Retrieved from the University of Minnesota Digital Conservancy,
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Mesocosm Experiments

14 simulated events in 2019
+8 simulated events in 2020:

100% Clean Washed Sand
10% food residue compost
20% food residue compost
10% leaf compost

20% leaf compost

20% sphagnum peat

20% reed sedge peat

15% biochar + 20% leaf
5% spent lime + 20% leaf
5% iron + 20% leaf
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Mesocosm Experiments

14 simulated events in 20
+8 simulated events in 2

* 100% Clean Washed Sand

20% leaf compost
20% sphagnum peat

15% biochar + 20% leaf
5% spent lime + 20% leaf

New for 2021 (12 events):

100% Clean Washed Sand

10% leaf compost

Layered 10% leaf compost (top half) OVER
5% iron (bottom half)

10% spent lime + 10% leaf compost

10% sphagnum peat + 10% leaf compost
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Objective #2: Supporting Vegetation Growth

2021 Season (Phase 1)
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Objective #3: Limiting Phosphate Release
2021 Season (Phase i)

Original Mixes

Release Q\“’
&
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P Release

Y P capture
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Objective #3: Limiting Phosphate Release
2021 Season (Phase i)

New Mixes

Concentration
/ TP Release

;P Capture
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Objective #3: Limiting Phosphate Release
2021 Season (Phase i)

Original Mixes New Mixes

Average
Influent

Concentration
l P Release

lP Capture
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All Mixes Preliminary Takeaways

< Best plant growers so far:
Any unamended compost mix (original)
5% spent lime + 20% leaf compost (original)
15% biochar + 20% leaf compost (original)
10% sphagnum + 10% leaf compost (new)
10% leaf compost (new)
10% leaf compost layered over 5% iron (new)
10% spent lime + 10% leaf compost (new)
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All Mixes Preliminary Takeaways

< Best phosphate capturers so far:
— 5% iron + 20% compost (original mix)
— 10% leaf compost layered over 5% iron (new)
— 20% sphagnum (original mix)

— 20% reed sedge (original mix)
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Future Work

Winter 2021-2022: Low-organic
content germination tests

Spring 2022: Road Salt impacts on
phosphate release and plant growth

Potential (2022 — 20257): CECs
removal by biofiltration media

Potential: Others?

hoto Courtesy: Andy Erickson
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