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Components Analyzed

Feasibility

Scalability
Co-benefits to the environment

Potential consequences

Permanence of storage
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What is algae?
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Penn State College of Earth and Mineral Sciences. (n.d.). 10.3
Algae Growth and Reaction Conditions. John A. Dutton e-

Education Institute | EGEE 439: Alternative Fuels from Biomass : :
Sources. https://www.e-education.psu.edu/egee439/node/694. Worcester POlyteChnlc Institute



What is algae?

Table 2.1.1. Classification Table (9,10)

Common

Chlorophyll

Reserved

Phylum Celular Name Type Environment Food Examples
chlorophyll a, « Exclusively
chlorophyll c, marine water
b fucoxanthin,  * Mainly rocky
Phaeophyta  multicellular ;10‘:: and coasts laminarin kelp
g xanthophylls  open seas (cold
waters) with root
like structures
* Mari t
chlorophyll a, tropTSe w:n:'s
ical, w
’ florid 1li
Rhodophyta m.ostly red algae chlorophyll d, waters oridean coralline
multicellular and ) starch algae
hycobilins Can grow in
Py deep sea
chlorophyll a, * Mostly
Chlorophyta rpostly green chlorophyll b, freshwaters starch sea lettuce
unicellular algae and * On land (rocks,
xanthophylls  trees, and soil)

Source 1 and 2 for the purpose of this

presentation
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What is made out of algae?

Microalgae Macroalgae
Biofuel

Supplements

Cosmetics

Wastewater Fertilizer Human Food
Treatment

Materials

Domesticated
Animal Food
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Decarbonization
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How Is microalgae grown??

* Closed system
 Open and outdoor system
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Microalgae: Open System
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Penn State College of Earth and Mineral Sciences. (n.d.). 10.2 What l / I
are Algae? John A. Dutton e-Education Institute | EGEE 439:
Alternative Fuels from Biomass Sources. https://www.e- Baffle Flow Baffle '

education.psu.edu/egee439/node/695.
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Microalgae: Open system

« Open to the surrounding ecosystem

- Takes up a lot of area

« Worst case of spill: tubs of algae and growth
substances

Worcester Polytechnic Institute
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Microalgae: Closed System
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(n.d.). 10.2 What are Algae? John A. Dutton e-
Education Institute | EGEE 439: Alternative Fuels from

Biomass Sources. https://www.e- . .
education.psu.edu/egee439/node/695. Worcester Polytechmc Institute
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Microalgae: Closed System

* Closed to elements
« Takes up less area with optimized production

« Worst case of spill or crack of a tube: can have
Intermittent shut off valves or emergency holding

tanks
— Less impact since it is contained

Worcester Polytechnic Institute
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How Is macroalgae grown??

* Focusing solely on ocean growth options
— Coastal
— Deep Sea

Worcester Polytechnic Institute



Macroalgae: Coastal

14 Ocean Rainforest. http://www.oceanrainforest.com/systems Worcester Polytechnic Institute



Macroalgae: Deep Sea
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Moral Hazards

Protecting coastal habitats maintains carbon
sequestration and storage processes and
prevents loss of stored carbon.

MPAs promote genetic diversity |
that provides raw material for
adaptation to climate change.
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MPAs prevent the release

of carbon from sediments = o p—
disturbed by habitat
modifying fishing gear.

A__—,_’.\/
MPAs protect apex predators =~ . . W4
that confer increased stability 5 = _’0\‘;\\\.;
to coastal habitats that buffer T

climate-induced instabilities.

Large populations with greater
reproductive output often found

in MPAs will be more resistant to
extinction as climate stress increases.

Source 3

&

Reduction of human
stressors in MPAs
promotes ecosystem
recovery and prevents
biodiversity loss
enhancing livelihoods
and ecosystem services.

High abundance of mesopelagic

fish in open ocean MPAs may
enhance CO2 absorption and buffer
acidification near the surface through
excretion of gut carbonates.

MPAs can provide stepping
stones for dispersal and safe
“landing zones" for

climate migrants.

Worcester Polytechnic Institute
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How It relates to carbon dioxide

- Decarbonize sectors
* Negative emission potential

Worcester Polytechnic Institute
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Macroalgae

Remineralized

A

NPP
567 — Buried in algal bed
) Grazing (1020-1960) el l
) 511

Exported from algal bed
679 (99-1155)

*
DOC exported from algal bed POC exported from algal bed All Values
355 (194-486) 323 (0-787) are in
MtC/year
Remineralized in shelf Retained in shelf
238 288 (0-705)
) ) Remineralized, grazed, beach cast

Both this slide and the 274
previous are from Buried in shelf
Krause-Jensen, D., 14 (0-31)
Duarte, C. (2016). Exported below mixed layer Exported to deep sea
Substantial role of 17 (36-194) 35 (0-85)

macroalgae in marine tal corbon

carbon sequestration. sequestration

Nature Geosci 9, 737— 173 (61-268)

742.

https://doi.org/10.1038/

ngeo2790. Worcester Polytechnic Institute



Evaluation

Microalgae:
Closed System
@ Feasibility
@ Perception
¢ Scalability
¢ Co-Benefits
® Potential Consequences
_ Permanence of Storage
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Microalgae:
Open System
Feasibility
@ Perception
() Scalability
) Co-Benefits
_ Potential Consequences
_ Permanence of Storage

Macroalgae:
Coastal Growth
@ Feasibility
@ Perception
€ Scalability
Co-Benefits
_ Potential Consequences

. € Permanence of Storage

Macroalgae:
Deep Sea Growth
Feasibility

_ Perception
Scalability
) Co-Benefits
) Potential Consequences
€ Permanence of Storage
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Concluding remarks

« Most well rounded is the potential for reduction
— Closed system microalgae
— Coastal macroalgae

Worcester Polytechnic Institute



Thank you!
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