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Categorical Exclusion Determination Form

Proposed Action Title: Columbia University - Development of Biological and Electrochemical Technologies for the Clean Extraction of Copper
and Critical Materials from Low Grade Ores

Program or Field Office: Advanced Research Projects Agency - Energy

Location(s) (City/County/State): New York, New York

Proposed Action Description:

AMENDED NEPA DETERMINATION: (See attached original Determination, dated December 4, 2020) This Amended Determination follows the
approval of additional funds and period of performance to support the project's small-scale, research and development activities to continue
developing a novel hydrometallurgical platform that will apply electrochemical reduction of copper ores followed by the biological leaching of the
sulfide minerals to recover copper metal. Specifically, the project will (1) improve yield of copper extraction and improve separation pathways, (2)
characterize an electrochemical regeneration process, (3) determine the fate of other elements generated in the extraction process, and (4) to
evaluate and apply a techno-economic analysis of the process. If successful, the process will expand the ability to process domestic critical
energy materials in the U.S .while reducing energy use, carbon dioxide emissions and other severe environmental impacts associated with the
smelting of copper concentrate.

Project activities will be conducted at existing facilities at Columbia University (New York, NY). Project tasks continue to fit within the class of
actions identified under the DOE Categorical Exclusion identified below and do not involve any extraordinary circumstances that may affect the
significance of the environmental effects of the project. This assessment was based on a review of the proposed scope of work and the potential
environmental impact of the project. Project tasks will be conducted in accordance with established safety and materials/waste management
protocols and pursuant to applicable Federal, State, and local regulatory requirements.

Categorical Exclusion(s) Applied:

B3.6 - Small-scale research and development, laboratory operations, and pilot projects

For the complete DOE National Environmental Policy Act regulations regarding categorical exclusions, including the full text of each
categorical exclusion, see Subpart D of 10 CFR Part 1021.

Regulatory Requirements in 10 CFR 1021.410(b): (See full text in regulation)
he proposal fits within a class of actions that is listed in Appendix A or B to 10 CFR Part 1021, Subpart D.

To fit within the classes of actions listed in 10 CFR Part 1021, Subpart D, Appendix B, a proposal must be one that would not: (1) threaten
a violation of applicable statutory, regulatory, or permit requirements for environment, safety, and health, or similar requirements of DOE
or Executive Orders; (2) require siting and construction or major expansion of waste storage, disposal, recovery, or treatment facilities
(including incinerators), but the proposal may include categorically excluded waste storage, disposal, recovery, or treatment actions or
facilities; (3) disturb hazardous substances, pollutants, contaminants, or CERCLA-excluded petroleum and natural gas products that
preexist in the environment such that there would be uncontrolled or unpermitted releases; (4) have the potential to cause significant
impacts on environmentally sensitive resources, including, but not limited to, those listed in paragraph B(4) of 10 CFR Part 1021, Subpart
D, Appendix B; (5) involve genetically engineered organisms, synthetic biology, governmentally designated noxious weeds, or invasive
species, unless the proposed activity would be contained or confined in a manner designed and operated to prevent unauthorized release
into the environment and conducted in accordance with applicable requirements, such as those listed in paragraph B(5) of 10 CFR Part
1021, Subpart D, Appendix B.

There are no extraordinary circumstances related to the proposal that may affect the significance of the environmental effects of the
proposal.

The proposal has not been segmented to meet the definition of a categorical exclusion. This proposal is not connected to other actions
with potentially significant impacts (40 CFR 1508.25(a)(1)), is not related to other actions with individually insignificant but cumulatively
significant impacts (40 CFR 1508.27(b)(7)), and is not precluded by 40 CFR 1506.1 or 10 CFR 1021.211 concerning limitations on actions
during preparation of an environmental impact statement.

Based on my review of the proposed action, as NEPA Compliance Officer (as authorized under DOE Order 451.1B), I have determined that
the proposed action fits within the specified class(es) of action, the other regulatory requirements set forth above are met, and the proposed
action is hereby categorically excluded from further NEPA review.

NEPA Compliance Officer: GEQFFREY GOQDE Diditally signed by GEOFFREY GOODE Date Determined:

Date: 2022.12.14 14:04:09 -05'00"

(This form will be locked for editing upon signature)



U.S. Department of Energy Submit by E-mail

Categorical Exclusion Determination Form

Proposed Action Title: Solicitation on Topics Informing New Program Areas Funding Opportunity Announcement (FOA), Topic J
"Biotechnologies to Ensure a Robust Supply of Critical Materials for Clean Energy" (BioMining & BioMining SBIR/STTR)
(FOA Nos. DE-FOA-0001953 & DE-FOA-0001954) Programs

Program or Field Office: Advanced Research Projects Agency - Energy (ARPA-E)

Location(s) (City/County/State): AZ: CA; CO; MA: MI; NY: WA; WY

Proposed Action Description:

The BioMining Program seeks to develop novel approaches in microbiology, synthetic biology and process engineering in support of addressing
mining industry challenges to ensure a robust mineral supply chain for clean energy applications. Specifically, successful BioMining technologies
will harness natural resources to produce a robust, clean, non-toxic, and low-cost supply of critical materials. Projects will address one or more
research category areas including mineral pre-processing, biomining, mineral post-processing and supplementary abiotic processing. If
successful, the development of bio-based mining technologies for critical materials, rare earth elements, and platinum group metals essential to
many tech, defense, and energy applications, offers potential advantages of lower energy requirements and decrease in production of hazardous
by-products.

The BioMining Program is composed of 6 small-scale research and development projects that will be conducted by universities, non-profit
entities, for-profit entities, and federal laboratories. This Determination covers all 6 projects (listed in Attachment A). All 6 projects fit within the
class of actions identified under the DOE Categorical Exclusion identified below and do not involve any extraordinary circumstances that may
affect the significance of the environmental effects of the projects. This assessment was based on a review of the proposed scope of work and
the potential environmental impacts of each project. All project tasks will be conducted in accordance with established safety and

materials/waste management nrotacals and niirsiiant to annlicahle Federal _State _and | acal reaulatory reqauirements

Categorical Exclusion(s) Applied:

A9 - Information gathering, analysis, and dissemination
B3.6 - Small-scale research and development, laboratory operations, and pilot projects
B3.15 - Small-scale indoor research and development projects using nanoscale materials

B3.16 - Research activities in aquatic environments

For the complete DOE National Environmental Policy Act regulations regarding categorical exclusions, including the full text of each
categorical exclusion, see Subpart D of 10 CFR Part 1021.

Regulatory Requirements in 10 CFR 1021.410(b): (See full text in regulation)
he proposal fits within a class of actions that is listed in Appendix A or B to 10 CFR Part 1021, Subpart D.

To fit within the classes of actions listed in 10 CFR Part 1021, Subpart D, Appendix B, a proposal must be one that would not: (1) threaten
a violation of applicable statutory, regulatory, or permit requirements for environment, safety, and health, or similar requirements of DOE
or Executive Orders; (2) require siting and construction or major expansion of waste storage, disposal, recovery, or treatment facilities
(including incinerators), but the proposal may include categorically excluded waste storage, disposal, recovery, or treatment actions or
facilities; (3) disturb hazardous substances, pollutants, contaminants, or CERCLA-excluded petroleum and natural gas products that
preexist in the environment such that there would be uncontrolled or unpermitted releases; (4) have the potential to cause significant
impacts on environmentally sensitive resources, including, but not limited to, those listed in paragraph B(4) of 10 CFR Part 1021, Subpart
D, Appendix B; (5) involve genetically engineered organisms, synthetic biology, governmentally designated noxious weeds, or invasive
species, unless the proposed activity would be contained or confined in a manner designed and operated to prevent unauthorized release
into the environment and conducted in accordance with applicable requirements, such as those listed in paragraph B(5) of 10 CFR Part
1021, Subpart D, Appendix B.

There are no extraordinary circumstances related to the proposal that may affect the significance of the environmental effects of the
proposal.

The proposal has not been segmented to meet the definition of a categorical exclusion. This proposal is not connected to other actions
with potentially significant impacts (40 CFR 1508.25(a)(1)), is not related to other actions with individually insignificant but cumulatively
significant impacts (40 CFR 1508.27(b)(7)), and is not precluded by 40 CFR 1506.1 or 10 CFR 1021.211 concerning limitations on actions
during preparation of an environmental impact statement.

Based on my review of the proposed action, as NEPA Compliance Officer (as authorized under DOE Order 451.1B), I have determined that
the proposed action fits within the specified class(es) of action, the other regulatory requirements set forth above are met, and the proposed
action is hereby categorically excluded from further NEPA review.

NEPA Compliance Officer: Geoffrey Goode giagt‘::‘"2{);‘32";‘foiyog‘i"zf:fgzy_oc‘;gg,e Date Determined:

(This form will be locked for editing upon signature)



Attachment A: Projects in the Solicitation on Topics Informing New Program Areas Funding
Opportunity Announcement (FOA), Topic J "Biotechnologies to Ensure a Robust Supply of

Critical Materials for Clean Energy" (BioMining & BioMining SBIR/STTR) (FOA Nos. DE-FOA-
0001953 & DE-FOA-0001954) Programs

Control
Number

Lead Organization

Project Title

Categorical
Exclusion

1953-1676 | MICHIGAN In-Situ Bioleaching of Manganese by Dissimilatory B3.6;B3.16
TECHNOLOGICAL Reduction
UNIVERSITY
1953-1681 | THE REGENTS OF THE Ligand Facilitated Bioaccumulation: Biomining of Rare B3.6
UNIVERSITY OF Earth and Other Critical Metals from Electronic Wastes
CALIFORNIA
1953-1686 | PACIFIC NORTHWEST UNrealized Critical Lanthanide Extraction via Sea Algae A9; B3.6
NATIONAL LABORATORY | Mining (UNCLE-SAM): Domestic production of critical
minerals from seawater
1953-1690 | TUFTS UNIVERSITY Living filter design for high-throughput, low-cost B3.6;B3.15
recovery of critical materials
1953-1698 | COLUMBIA UNIVERSITY Development of Biological and Electrochemical B3.6
Technologies for the Clean Extraction of Copper and
Critical Materials from Low Grade Ores
1953-1701 | CORNELL UNIVERSITY Engineered Microorganisms for Enhanced Rare Earth B3.6
Element Bio-mining and Separations




