Algae Harvesting
Hydronucleation Flotation Technolog

Innovative technology that removes nutrients, cleans our
water, and decarbonizes our planet

Lake Elsinore
December 6, 2022

Imagine it.
Delivered.
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Who is AECOM?

Delivering a better world
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Algae Harvesting Projects

H20 Ohio
$1M Pilot (Algae to Biocrude)
Aug 2022

Chautauqua Lake
USACE $1M Pilot Test
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Clear Lake XCZ
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Lake Elsinore ‘

Pilot Test Lake Munson

$1.6M Pilot Project

> 7 i Lake Jesup
/ $1.5M Pilot Project

EPA $1M v ¥\ Indian River Lagoon
Pilot Project | $1M Pilot Project
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The HAB Problem

“You are not Alone”

Delivering a better world
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2010 ALGAE BLOOMS IN THE U.S. HAVE
SURGED BETWEEN 2010 AND 2020

Harmful Algal
Blooms

1) Increasing in Intensity
2) Lasting Longer

3) Becoming More Toxic

ewg.org/toxicalgae

Locations of Algae Blooms 2010-2019

. Locations of 2020 Algae Blooms (through October 9th)
Source: Environmental Working Group. Updated through October 9th, 2020. E)\ aem




More Challenges Ahead

UF scientists show how long toxins produced by HABs of blue-green
algae remain in the air- October 2020
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Existing Technologies New Technology
Not Working Needed

[ ]
. Sonic
. Ae ra t I O n B u b b e S Stratified water increases toxic cyanobacteria blooms
The algae bloom decreases sunlight and night time oxygen
[ ]
Pe rox I d e | Other algae, fish and plants die and sink - increasing muck

Phosphorous and nitrogen are released from the
muck and move upwards to feed the toxic bloom

Algaecides
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Dredging “Reduce the food...

Reduce the algae”
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Algae Harvesting Technology

Delivering a better world
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Harmful Algal Bloom Interceptor Treatment and Transformation System

HABITATS (2019 — 2021)

ERDG 2018 Water Resources Development Act (WRDA)
orngeer SERDC requires ERDC to demonstrate scalable technologies for

the mitigation of Harmful Algal Blooms (HABs) SEC. 140.
Harmful Algal Bloom Technology Demonstration

ERDC TR-21-18

Optimizing the Harmful Algal Bloom
Interception, Treatment, and
Transformation System (HABITATS)

Martin Page, Bruce MacAllister, Marissa Campobasso, September 2021

i e o Public Private Partnership (P3)
Elizabeth Gao, Al Kennedy, Tom Biber, Kaytee Pokrzywinski,

Chris Grasso, Briana Fernando, Chris Veinotte, Jim Riley,
Ashley Gonzalez, Jay Miller, Kathryn Gunderson,

Lance Schideman, Yuanhui Zhang, B.K. Sharma, Dan Levy,
Bill Colona, David Pinelli, Tammy Karst-Riddoch, (54
and Will Lovins
ulsang,
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Step 1
Algae Harvesting

Algae Harvesting Process
Removes Nutrients from the Water

Algae Slurry
(2-3% Solids)
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Coagulation Hydronucleation Separation
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Binds algae cells Consolidates Physically
together to form the larger algae removes algae

larger algae particles and from water
particles cleans water
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Screw Press

Algae Slurry
(2-3% Solids)

¢

Dewater Algaé
Biomass

é  15-20% Solidg

(Algae Cake)
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Process Water Returned to
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Step 3
Hydrothermal Processing

Heat and pressure 30 minutes
to convert wet VS
waste into Millions of
biocrude years

Hydrothermal
Liquefaction Distillation

Hydrotreating

Gasoline

Algae cake =» H20
15-20%

Solids -» Gas : H20, Hydrocarbons
Q) =P Sulfur,
RIS =» Solids Nitrogen

\ H2 = I Biocrude

Transforms
the carbon
into
biocrude

L VS 2

Heat & Pressure

No. 4980
STOPPER No-5
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Laboratory Results

Delivering a better world
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Removal of Chlorophyll-A

Removal Efficiency of Chlorophyll-a
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Removal of Total Phosphorous

Removal Efficiency of Total Phosphorous
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Removal of Total Nitrogen

Removal Efficiency of Total Nitrogen
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Removal of Cyanotoxins (2019 Lake Agawam Pilot Test)

Influent Effluent
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Solar Panels on
Elevated Structure

Full Length
Curtain

50 ft by 250-ft (12,500 t2)
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Effluent
(Clean Processed Water)
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Year 2-5

Full Length
Curtain

5.5 Acres
9 Million Gallons

Effluent
(Clean Processed Water)









