Environmental Evaluation Notification (07/31/2023)

DOE NEPA Tracking Number

U. S. DEPARTMENT OF ENERGY, OFFICE OF SCIENCE
NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)
ENVIRONMENTAL EVALUATION NOTIFICATION

To be completed by “Applicant,” i.e., organization with responsibilities for a "Federal action" involving
application to DOE for a permit, license, exemption or allocation, or other similar actions. For assistance,
refer to “Instructions for Preparing Environmental Evaluation Notification.”

Solicitation/Award No. (if applicable): DE-SC0025286

Organization Name: Central State University

Proposed Action Title: Midwest Climate Resilience Center: Soil Systems Scale Up: (MCRC: SCALE UP)

Total DOE Funding/Total Funding: $899,990.00

l. Project Description: (Use explanation pages if additional space is required)

A. Proposed Project/Action (if applicable, delineate Federally funded/Non-Federally funded portions)

Please see explanation page 1.

Yes No
B. Would the project proceed without Federal funding? ] o]

If “yes,” use explanation page.

II.  Description of Affected Environment: (Use explanation pages if additional space is required)

We have identified four HUC12 study watersheds (Huffman Dam-Mad River, Jackson creek- Mad River, Mud
Creek and Mud Run) in Southwestern Ohio for the proposed project. The three rural watersheds (Jackson
Creek-Mad River, Mud Creek and Mud Run-Drylick Run) all drain into the Huffman Dam-Mad River
watershed (urban watershed).
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DOE NEPA Tracking Number

1. Preliminary Questions:

A

Is the DOE-funded work routinely administrative or entirely advisory or a “paper study?”

If “Yes”, ensure that the description in Section | reflects this and go directly to Section V.

Is there any potential whatsoever for: (Provide an explanation for each “Yes” response)

1.
2.
3.

10.

Work to be performed outdoors?

Major modification of a building facade or interior?

Threat of violation of applicable statutory, regulatory, or permit requirements for
environment, safety, and health?

Siting, construction or major expansion of waste treatment, storage, or disposal
facilities?

Disturbance to hazardous substances, pollutants, or contaminants preexisting in the
environment?

The presence of any environmentally-sensitive resources?

Any potential whatsoever for high consequence impacts to human health or the
environment?

The work being connected to another existing/proposed activity that could
potentially create a significant impact?

Nearby past, present, and/or reasonably foreseeable future actions such that
collectively significant impacts could result?

Scientific or public controversy, uncertainty over potential impacts, or conflicts
regarding resource usage?

If “No” to ALL Section Ill.B. questions, go directly to Section V.

IV. Potential Environmental Effects: (Provide an explanation for each “Yes” response)

A.

Environmentally Sensitive Resources: Could the proposed action potentially result in changes

and/or disturbances to any of the following resources?

©CONOIOA~WN =

Threatened/Endangered Species and/or Critical Habitats

Other Protected Species (e.g., Burros, Migratory Birds, Pollinators)
Tundra, Coral Reefs, or Rain Forests

Cultural or Historic Resources

Important Farmland

Non-Attainment Areas for Ambient Air Quality Standards

Class | Air Quality Control Region

Special Sources of Groundwater (e.g., Sole Source Aquifer)
Navigable Air Space

Coastal Zones

Areas with Special National Designation (e.g. National Forests, Parks, Trails)
Floodplains and/or Wetlands

Regulated Substances/Activities: Would the proposed action involve any of the following

requlated Items or activities?

13.
14.
15.
16.

17.

Natural Resource Damage Assessments

Invasive Species or Exotic Organisms

Noxious Weeds

Clearing or Excavation greater than one acre or Removal of Trees Governed by Local
Requirement

Dredge or Fill (under Clean Water Act, Section 404, greater than one acre)

Yes No
L] (=]
[=] L]
O =
O [=]
O [
O [
L] (o]
O [
O [©]
L] (=]
O [©]

Yes No
Ll (o]
O [
[ ] (o]
1 O
[ ] (o]
[ ] (o]
[ ] (o]
[ ] (o]
[ ] (o]
L] (o]
O [
O [

(I [ [
E EEEE
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DOE NEPA Tracking Number

B. Regulated Substances/Activities: Would the proposed action involve any of the following
regulated Items or activities? (continued)

Yes No
18. Noise (in excess of regulations) [ ] [0]
19.  Asbestos Removal [ ] [0]
20. Polychlorinated biphenyls (PCBs) [ ] [0]
21. Import, Manufacture, or Processing of Toxic Substances [ ] [E]
22. Chemical Storage/Use Including Emerging Chemicals (e.g., PFAS) O [o]
23. Pesticide Use [] =]
24, Hazardous, Toxic, or Criteria Pollutant Air Emissions [ ] [0]
25. Liquid Effluents ] o]
26. Spill Prevention/Surface Water Protection [ ] [o]
27. Underground Injection [ ] 0]
28. Hazardous Waste [ ] 0]
29. Underground Storage Tanks [ ] 0]
30. Radioactive or Radioactive Mixed Waste [l [E]
31. Radiation Exposure O [E]
32. Nanoscale Materials [ ] [0]
33. Genetically Engineered Microorganisms/Plants or Synthetic Biology [ ] [0]
34. Ozone Depleting Substances [ ] [0]
35. Greenhouse Gas Generation/Sustainability ] 0]
36. Off-Road Vehicles [ ] [0]
37. Biosafety Level 3-4 Laboratory [ ] [0]
38. Research on Human Subjects or other Vertebrate Animals O] O
39. Facility footprint exceeds 5,000 Square Feet | o]

C. Other Relevant Information: Would the proposed action involve the following?

Yes No
40. Disproportionate Nearby Presence of Minority and/or Low Income Populations | [c]
41. Existing, Modified, or New Federal/State Permits | 2]
42. Involvement of Another Federal Agency (e.g. license/permit, funding, approval) | |
43. Action in a State with NEPA-type law | [o]
44, Action Would Require Expansion of Public Utilities/Services O o]
45, Depletion of a Non-Renewable Resources | o]
46. Subject to an Existing Institutional Work Planning and Control Process O [c]
47. Other Pertinent Information Which Could Impact Human Health or the Environment 1 o]

Applicant certification that to the best of their knowledge all information provided on this Notification is accurate:

Yes No
Does this disclosure contain: classified, sensitive business, or other exempt information 1 [o]
that DOE would not be obligated to disclose pursuant to the Freedom of Information Act.

A, Organization Official (Name and Title): Bobbie Bowling, Asst. VP for Sponsored Programs

H H igitally signed b, bbi li
Bobbie Bowling  oge 224001 125751 0400 19 August 2024

Sianature: Date:

omail:  POOWling@centralstate.edu bhone: 937-376-6413
B. Optional Secondary Approval (Name and Title):

Sianature: Date:

e-mail: Phone:

Page 3 of 4



DOE NEPA Tracking Number

Remainder to be completed by DOE

VI.

DOE Concurrence/Recommendation/Determination:

A. DOE Project Director/Program Manager or Contract/Grant Management Specialist:
Has the Applicant completed this Notification correctly? YI%S ’\El)
Does an existing generic categorical exclusion apply? | [E]
If yes, indicate:
Name and Title: Maurice Rodgers, Grants Management Specialist
Signature: MAURICE RODGERS Sttt it rgresss
B. DOE NEPA Team Review (if requested):
Yes No
Is the class of action identified in the DOE NEPA Regulations (Appendices A-D to O] O
Subpart D (10 CFR § 1021))?
If ves, specify the class(es) of action: B3.1, B3.8
Name and Title:
Signature: JAYASHREE JAYARAJ SEEUSER I RTE""™ e
C. DOE Counsel (if requested):
Name and Title:
Signature: Date:
D. DOE NEPA Compliance Officer:
The preceding pages are a record of documentation required under DOE Final NEPA Regulation, 10 CFR
§ 1021.410.
= Action may be categorically excluded from further NEPA review. | have determined that the proposed
action meets the requirements for Categorical Exclusion referenced above.
O Action requires approval by Head of the Field Organization. Recommend preparation of an
Environmental Assessment.
| Action requires approval by Head of the Field Organization or the SC Director of Field Operations.

Recommend preparation of an Environmental Impact Statement.

Comments/limitations if any:

NEPA Compliance Officer:

Name:

Digitally signed by PETER SIEBACH
PETER SIEBACH Dlatle: 2{)221.08.26)/13:57:46 -05'00" Date:

Signature:
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Optional Additional Narrative: (add additional detail to description to Sections | and Il or explanations to responses in
Sections 3 and 4.

PROPOSED PROJECT:

Disadvantaged urban communities in the Great Miami watershed in Clark County, Ohio, are increasingly at high risk from
extreme precipitation events and consequent drinking water quality impairments from nitrates. The nitrates originate from
agricultural nutrients in the upstream rural watersheds draining into the urban watershed. The behavior and transport of
nitrogen are governed by the hydro-biogeochemical C and N cycles. Increasingly wet spring and hot dry summer
conditions, expected as climate change intensifies, will perturb these cycles, creating unknown new risks to vulnerable
populations. This project will develop models that link biogeochemical N and C cycling at molecular scales to
watershed-scale groundwater flow (Scale Up), and to community responses, with the goal of strengthening climate
change resiliency within these populations.

Equitable solutions for addressing climate stressors require an enhanced understanding of soil system responses to
climate change and the resiliency of these systems at local scales. Although existing climate and earth systems models
(e.g., E3SM) highlight climate change impacts at regional and global scales, they can seldom be directly applied to local
scales for policy making. This scale gap represents an important weakness in our ability to deliver critical location-specific
biogeochemical information to disadvantaged communities for informed policy making to address increased exposure
and vulnerability to climate change. It is largely due to a lack of mechanisms that can be used to upscale from molecular
to pedon to landscape. A key source of uncertainty in systems modeling, regardless of the scale, comes from the spatially
variable structure, redox, and molecular processes in soil systems in natural and managed landscapes. It is critical that
the uncertainty in observations is effectively integrated into the system models at multiple scales during model
parameterization.

Pedotransfer functions (PTF) offer a systematic framework that can link observational data at the pedon (meter) level to
model parameters and can serve as an effective tool for model integration and scaling up. Moreover, advancements in
remote sensing (for example, hyper spectral sensing), machine learning-based uncertainty quantification techniques, and
high-performance computing can be used to scale-up processes from the pedon to landscape scale. The advancements
in analytical methodology (e.g., high-throughput FT ICR-MS) for soil property measurements (for example proximal soil
sensing approaches) provide yet additional new opportunities to improve the prediction accuracy of water, energy and
heat fluxes in systems modeling.

This Climate Resilience Center will focus on the issue of scaling as it relates to soil processes and systems involving
climate stressors, current and anticipated impacts of climate stressors and the subsequent effects on the health and
prosperity of communities and accomplish the following long-term goals: i) develop scale-appropriate targeted climate
solutions that are equitable and participatory in the Midwestern region; ii) enhance the earth systems modeling effort at

DOE-BER through the provision of the much-needed local soil systems information, methods to integrate this information
and local partnerships; and iii) train the next generation of climate scientists from the underrepresented student
population.

Explanation Page 1
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WORK TO BE PERFORMED OUTDOORS:

We expect to carry out strategic soil and water sampling in the identified watershed(s) to quantify the biogeochemical
cycling of nitrates as influenced by C and N cycling and to parametrize reactive solute transport models, including
PFLOTRAN and use these watershed models as a functional evaluation test bed for the developed scaling framework.

Solid-phase soil core characterization: To evaluate soil matrix parameters required for model development,
30 cm-deep soil cores will be collected from field sites around the study domain via the EMSL MONet Soil
Function call analytical workflow (https://www.emsl.pnnl.gov/proposals/monet---soil-functioncall/

15039). Approximately 48 soil sites will be sampled over a 2-year period in the Jackson Creek-Mad

River watershed to help calibrate the model, and relatively sparse sampling in the other 3 watersheds to
challenge the model. Samples will be collected from cropland, riparian zones, and other landform/land use
types present in the study domain.

Pore-water sampling to constrain dissolved nitrate concentrations: Aqueous samples will be

collected monthly and quarterly and analyzed to determine concentrations of pH, and dissolved oxygen,

TIC/TOC, and major cations and anions. Cations, anions, and metals will be quantified using

extractants and methods identified in the MoNet measurements and analysis. To collect groundwater, we will use: (a)
suction lysimeters to collect water from shallow unsaturated soils; (b) portable steel drive point samplers or drive point
piezometers in the Intermediately Saturated Zones; (c) existing groundwater monitoring wells in the county.

RESEARCH INVOLVING HUMAN SUBJECTS (IV.B.38)

We will establish a community advisory research council (CARC) comprised of various stakeholders from the community
(e.g., residents, community leaders, community-based organizations, policy makers). CSU and project Pls have
established relationships with target stakeholder groups. We will leverage those existing relationships to ensure
engagement from minority and vulnerable populations. Experience and research show the importance of engaging the
community in research and outreach processes to increase the sustainability of project outcomes. These communities
are already interested and engaged in environmental issues, therefore their engagement in this project aligns with
existing community efforts. Through community engaged research methods, we will work closely with the CARC to
co-develop survey and focus group protocols. In the survey, we will include questions that inform our risk assessment to
determine the pathways through which humans and ecosystems are exposed to N. This includes drinking water, food
chains, and direct contact with contaminated media. We will also assess the extent of exposure for different populations,
considering factors like age, health status, and proximity to contamination sources. This approach encourages the
community to have more ownership over the data and outcomes of the work. We will use mixed methods to investigate
stakeholder knowledge, perceptions, and impacts on community members. The survey will be administered to the
general community, via in person and online methods. Once we collect and analyze the surveys, we will convene focus
groups with 3 different stakeholder groups. The focus groups will allow us to delve deeper into how the community
engages with climate change, nitrates, and environmental health.

Explanation Page 2
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	No: QOI
	Organization Official Name and Title: Bobbie Bowling, Asst. VP for Sponsored Programs
	Date: 19 August 2024
	email: bbowling@centralstate.edu
	Phone: 937-376-6413
	Date_2: 
	email_2: 
	Phone_2: 
	If yes indicate: 
	Name and Title: Maurice Rodgers, Grants Management Specialist
		2024-08-19T14:08:38-0500
	MAURICE RODGERS


	Date_3: 
	If yes specify the classes of action: B3.1, B3.8
	Name and Title_2: 
	Date_4: 
	Name and Title_3: 
	Date_5: 
	Name: 
		2024-08-26T13:57:46-0500
	PETER SIEBACH


	Date_6: 
	Project/Action: 
Please see explanation page 1. 
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	Affected Environment:  
We have identified four HUC12 study watersheds (Huffman Dam-Mad River, Jackson creek- Mad River, Mud Creek and Mud Run) in Southwestern Ohio for the proposed project. The three rural watersheds (Jackson Creek-Mad River, Mud Creek and Mud Run-Drylick Run) all drain into the Huffman Dam-Mad River watershed (urban watershed). 
	Secondary Approval Name and Title: 
		2024-08-26T11:37:16-0500
	JAYASHREE JAYARAJ


	Optional 1: PROPOSED PROJECT:

Disadvantaged urban communities in the Great Miami watershed in Clark County, Ohio, are increasingly at high risk from extreme precipitation events and consequent drinking water quality impairments from nitrates. The nitrates originate from agricultural nutrients in the upstream rural watersheds draining into the urban watershed. The behavior and transport of nitrogen are governed by the hydro-biogeochemical C and N cycles. Increasingly wet spring and hot dry summer conditions, expected as climate change intensifies, will perturb these cycles, creating unknown new risks to vulnerable populations. This project will develop models that link biogeochemical N and C cycling at molecular scales to watershed-scale groundwater flow (Scale Up), and to community responses, with the goal of strengthening climate change resiliency within these populations.
Equitable solutions for addressing climate stressors require an enhanced understanding of soil system responses to climate change and the resiliency of these systems at local scales. Although existing climate and earth systems models (e.g., E3SM) highlight climate change impacts at regional and global scales, they can seldom be directly applied to local scales for policy making. This scale gap represents an important weakness in our ability to deliver critical location-specific biogeochemical information to disadvantaged communities for informed policy making to address increased exposure and vulnerability to climate change. It is largely due to a lack of mechanisms that can be used to upscale from molecular to pedon to landscape. A key source of uncertainty in systems modeling, regardless of the scale, comes from the spatially variable structure, redox, and molecular processes in soil systems in natural and managed landscapes.  It is critical that the uncertainty in observations is effectively integrated into the system models at multiple scales during model parameterization. 
 Pedotransfer functions (PTF) offer a systematic framework that can link observational data at the pedon (meter) level to model parameters and can serve as an effective tool for model integration and scaling up. Moreover, advancements in remote sensing (for example, hyper spectral sensing), machine learning-based uncertainty quantification techniques, and high-performance computing can be used to scale-up processes from the pedon to landscape scale. The advancements in analytical methodology (e.g., high-throughput FT ICR-MS) for soil property measurements (for example proximal soil sensing approaches) provide yet additional new opportunities to improve the prediction accuracy of water, energy and heat fluxes in systems modeling.
This Climate Resilience Center will focus on the issue of scaling as it relates to soil processes and systems involving climate stressors, current and anticipated impacts of climate stressors and the subsequent effects on the health and prosperity of communities and accomplish the following long-term goals: i) develop scale-appropriate targeted climate solutions that are equitable and participatory in the Midwestern region; ii) enhance the earth systems modeling effort at DOE-BER through the provision of the much-needed local soil systems information, methods to integrate this information and local partnerships; and iii) train the next generation of climate scientists from the underrepresented student population. 


	Optional 2: 
WORK TO BE PERFORMED OUTDOORS:

We expect to carry out strategic soil and water sampling in the identified watershed(s) to quantify the biogeochemical cycling of nitrates as influenced by C and N cycling and to parametrize reactive solute transport models, including PFLOTRAN and use these watershed models as a functional evaluation test bed for the developed scaling framework.

Solid-phase soil core characterization: To evaluate soil matrix parameters required for model development,
30 cm-deep soil cores will be collected from field sites around the study domain via the EMSL MONet Soil
Function call analytical workflow (https://www.emsl.pnnl.gov/proposals/monet---soil-functioncall/
15039). Approximately 48 soil sites will be sampled over a 2-year period in the Jackson Creek-Mad
River watershed to help calibrate the model, and relatively sparse sampling in the other 3 watersheds to
challenge the model. Samples will be collected from cropland, riparian zones, and other landform/land use
types present in the study domain.

Pore-water sampling to constrain dissolved nitrate concentrations: Aqueous samples will be
collected monthly and quarterly and analyzed to determine concentrations of pH, and dissolved oxygen,
TIC/TOC, and major cations and anions. Cations, anions, and metals will be quantified using
extractants and methods identified in the MoNet measurements and analysis. To collect groundwater, we will use: (a) suction lysimeters to collect water from shallow unsaturated soils; (b) portable steel drive point samplers or drive point piezometers in the Intermediately Saturated Zones; (c) existing groundwater monitoring wells in the county.

RESEARCH INVOLVING HUMAN SUBJECTS (IV.B.38)

We will establish a community advisory research council (CARC) comprised of various stakeholders from the community (e.g., residents, community leaders, community-based organizations, policy makers). CSU and project PIs have established relationships with target stakeholder groups. We will leverage those existing relationships to ensure engagement from minority and vulnerable populations. Experience and research show the importance of engaging the community in research and outreach processes to increase the sustainability of project outcomes. These communities are already interested and engaged in environmental issues, therefore their engagement in this project aligns with existing community efforts. Through community engaged research methods, we will work closely with the CARC to co-develop survey and focus group protocols. In the survey, we will include questions that inform our risk assessment to determine the pathways through which humans and ecosystems are exposed to N. This includes drinking water, food chains, and direct contact with contaminated media. We will also assess the extent of exposure for different populations, considering factors like age, health status, and proximity to contamination sources. This approach encourages the community to have more ownership over the data and outcomes of the work. We will use mixed methods to investigate stakeholder knowledge, perceptions, and impacts on community members. The survey will be administered to the general community, via in person and online methods. Once we collect and analyze the surveys, we will convene focus groups with 3 different stakeholder groups. The focus groups will allow us to delve deeper into how the community engages with climate change, nitrates, and environmental health.



	NCO Comment/Limitations:  
	Solicitation/Award No: 
	 if applicable: DE-SC0025286

	Organization Name: Central State University
	Proposed Action: Midwest Climate Resilience Center: Soil Systems Scale Up: (MCRC: SCALE UP)


