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Environment and Natural Resources Trust Fund 
2027 Request for Proposal 

General Information 
Proposal ID: 2027-390 

Proposal Title: Electrochemical CO₂-To-Ethanol Conversion for Fuel Cell Systems 

 

Project Manager Information 
Name: Sam Toan 

Organization: U of MN - Duluth 

Office Telephone: (218) 726-8759 

Email: stoan@d.umn.edu 

 

Project Basic Information 
Project Summary: Electrochemical catalysts and hierarchical electrodes will convert industrial CO₂ streams into 
renewable ethanol, enabling carbon recycling, reducing emissions, and advancing scalable technologies for sustainable 
fuel production and carbon-circular energy systems. 

ENRTF Funds Requested: $629,000 

Proposed Project Completion: June 30, 2030 

LCCMR Funding Category: Energy (E) 

 

Project Location 
What is the best scale for describing where your work will take place?   
 Region(s): NE 

What is the best scale to describe the area impacted by your work?   
 Statewide 

When will the work impact occur?   
 In the Future 
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Narrative 
Describe the opportunity or problem your proposal seeks to address. Include any relevant background information. 

This project evaluates a pathway to convert industrial carbon dioxide (CO₂) emissions from Minnesota ethanol facilities 
into renewable ethanol using electrochemical processes. Minnesota’s fermentation industries produce high-purity CO₂ 
streams that are currently underutilized and typically released to the atmosphere. 
 
The proposed research will develop and test catalyst–electrode systems capable of converting CO₂ into ethanol under 
industrially relevant conditions. The project focuses on improving selectivity, stability, and reaction rates using Cu-based 
catalysts integrated into gas-diffusion electrodes and flow reactors. 
 
Performance will be evaluated against defined technical benchmarks, including ethanol selectivity, current density, and 
operational stability. A Minnesota-specific techno-economic analysis will assess the feasibility of implementing this 
technology at ethanol production facilities. 
 
Project outcomes include validated performance data, identification of technical barriers, and a decision framework for 
evaluating carbon utilization as a resource-management strategy. Results will support Minnesota policymakers, industry 
stakeholders, and environmental decision-makers in assessing whether CO₂-to-ethanol conversion can contribute to 
emissions reduction and improved resource efficiency. 

What is your proposed solution to the problem or opportunity discussed above? Introduce us to the work you are 
seeking funding to do. You will be asked to expand on this proposed solution in Activities & Milestones. 

This project proposes to develop and evaluate an electrochemical system that converts concentrated industrial CO₂ 
emissions from Minnesota ethanol facilities into ethanol, enabling productive reuse of an underutilized carbon stream. 
 
The work focuses on integrating catalyst design, electrode engineering, and reactor testing to achieve performance 
levels relevant to real-world conditions. Cu-based catalysts will be modified to improve ethanol selectivity, then 
incorporated into gas-diffusion electrodes that enable high-rate CO₂ conversion. These electrodes will be evaluated in a 
flow reactor under conditions representative of Minnesota industrial CO₂ streams. 
 
The project emphasizes measurable performance benchmarks, including ethanol selectivity, current density, and 
operational stability, to determine whether this pathway is technically viable. A techno-economic analysis will assess 
feasibility within Minnesota’s industrial context and compare this approach to alternative carbon management 
strategies. 
 
Rather than assuming deployment, this work is designed to generate decision-ready data on whether CO₂-to-ethanol 
conversion can contribute meaningfully to emissions reduction and resource efficiency in Minnesota. The results will 
provide a clear basis for future pilot-scale efforts and policy or industry decisions. 

What are the specific project outcomes as they relate to the public purpose of protection, conservation, preservation, 
and enhancement of the state’s natural resources?  

This project will produce data-driven evaluation of a pathway to reduce industrial CO₂ emissions from Minnesota 
ethanol facilities, directly supporting protection of the state’s air and climate resources. Outcomes include validated 
performance benchmarks for CO₂-to-ethanol conversion, identification of technical and economic feasibility, and a 
Minnesota-specific techno-economic model. These results will clarify whether converting CO₂ emissions into useful fuels 
can reduce environmental impacts and improve resource efficiency. The project will also provide decision-ready 
information for policymakers and industry, supporting conservation and management of atmospheric resources and 
enabling more sustainable use of industrial carbon streams. 
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Activities and Milestones 

Activity 1: Catalyst Development and Optimization 
Activity Budget: $200,755 

Activity Description:  
This activity will focus on the design, synthesis, and optimization of advanced copper-based catalysts for selective 
electrochemical conversion of carbon dioxide (CO₂) to ethanol. Copper is one of the few catalyst materials capable of 
promoting carbon–carbon coupling reactions required for forming multi-carbon products. However, conventional Cu 
catalysts often show low selectivity toward ethanol and limited stability under high-current electrolysis conditions. To 
address these limitations, catalysts incorporating single-atom and high-entropy dopants such as nickel, iron, and tin will 
be synthesized using electrodeposition, wet-chemical reduction, and thermal treatment methods. These dopants are 
expected to modify the electronic structure of copper active sites and stabilize key intermediates that promote ethanol 
formation. 
 
The synthesized catalysts will be characterized using scanning electron microscopy (SEM), transmission electron 
microscopy (TEM), X-ray diffraction (XRD), and X-ray photoelectron spectroscopy (XPS) to determine morphology, crystal 
structure, and dopant distribution. Electrochemical performance will be evaluated in three-electrode half-cell systems 
using CO₂-saturated electrolytes. Product distributions will be analyzed using gas chromatography (GC) and GC-MS to 
determine Faradaic efficiency and reaction selectivity. The goal of this activity is to identify catalyst compositions that 
provide improved ethanol selectivity and stable performance under industrially relevant current densities. 

Activity Milestones:  

Description Approximate 
Completion Date 

Catalyst synthesis protocols established September 30, 2027 
Library of doped Cu catalysts synthesized December 31, 2027 
Catalyst structural characterization completed (SEM, TEM, XRD, XPS) February 28, 2028 
Electrochemical screening and product analysis completed May 31, 2028 
Identify catalyst achieving ≥20% ethanol Faradaic efficiency under lab June 30, 2028 

 

Activity 2: Hierarchical Gas-Diffusion Electrode Engineering 
Activity Budget: $141,340 

Activity Description:  
This activity will develop hierarchical gas-diffusion electrodes (GDEs) designed to enhance CO₂ transport and maintain 
stable catalytic interfaces during high-rate electrochemical conversion. Gas-diffusion electrodes play a critical role in CO₂ 
electroreduction systems because they facilitate the interaction between gas-phase CO₂, liquid electrolyte, and solid 
catalyst at the triple-phase boundary. However, conventional electrodes often suffer from flooding, mass-transport 
limitations, and catalyst detachment during long-term operation. To address these challenges, porous electrode 
structures will be fabricated using electrospinning to produce nanofiber networks with high surface area and controlled 
pore architecture. Complementary additive manufacturing techniques will be explored to create gradient-porosity 
structures that improve gas distribution and mechanical stability. 
 
Catalysts developed in Activity 1 will be integrated into the gas-diffusion layers using spray coating or electrophoretic 
deposition methods. Self-healing polymer binder networks will be incorporated into the catalyst layers to improve 
mechanical stability and prevent catalyst detachment during continuous electrolysis. Electrode properties such as 
porosity, hydrophobicity, and electrical conductivity will be evaluated using contact-angle measurements, microscopy, 
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and electrochemical impedance spectroscopy. The objective of this activity is to produce durable electrode architectures 
that support stable high-current CO₂ electrolysis and improved ethanol production. 

Activity Milestones:  

Description Approximate 
Completion Date 

Electrospinning fabrication process established March 31, 2028 
Gradient-porosity gas-diffusion electrodes fabricated July 31, 2028 
Catalyst integration with GDEs completed November 30, 2028 
Self-healing polymer binder incorporated and tested March 31, 2029 
Achieve ≥150 mA/cm² current density with stable operation June 30, 2029 

 

Activity 3: Reactor Integration and Continuous Operation 
Activity Budget: $258,020 

Activity Description:  
This activity will integrate optimized catalysts and gas-diffusion electrodes into a modular electrochemical flow reactor 
designed for continuous conversion of CO₂ to ethanol. While catalyst and electrode development are critical, 
demonstrating system-level performance under realistic operating conditions is necessary to evaluate the feasibility of 
scalable CO₂ conversion technologies. A membrane-electrode-assembly reactor configuration will be constructed, 
consisting of a cathode containing the hierarchical catalyst-coated gas-diffusion electrode and an anode catalyst 
responsible for water oxidation. A polymer electrolyte membrane will separate the cathode and anode chambers and 
facilitate ion transport. 
 
The reactor will operate under conditions representative of industrial electrolysis, including temperatures of 20–60 °C, 
pressures of 1–3 atm, and controlled CO₂ gas flow rates. Experiments will be conducted using simulated fermentation 
and flue-gas streams containing approximately 10–20 % CO₂. Product formation will be monitored using gas 
chromatography, GC-MS, and nuclear magnetic resonance (NMR) analysis to quantify ethanol and other reaction 
products. Reactor performance will be evaluated based on ethanol productivity, CO₂ utilization efficiency, and energy 
consumption. The results will establish relationships between catalyst structure, electrode architecture, and reactor 
performance. 

Activity Milestones:  

Description Approximate 
Completion Date 

Modular electrochemical reactor constructed September 30, 2029 
Catalyst–electrode systems integrated into reactor platform November 30, 2029 
Initial CO₂ electrolysis experiments completed January 31, 2030 
Continuous operation with simulated industrial CO₂ streams demonstrated March 31, 2030 
Demonstrate ≥200 mA/cm² with sustained performance and target selectivity May 31, 2030 

 

Activity 4: Techno-Economic Analysis (TEA) 
Activity Budget: $28,885 

Activity Description:  
This activity will evaluate the economic feasibility and scalability of the electrochemical CO₂-to-ethanol conversion 
technology developed in this project. While laboratory-scale experiments can demonstrate technical performance, 
techno-economic analysis is necessary to assess whether the process can be economically viable at industrial scale. 
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Experimental data generated in Activities 1–3 will be used to develop a process model describing the electrochemical 
conversion system, including catalyst materials, electrode fabrication, reactor configuration, and energy consumption. 
 
A process flow diagram and mass- and energy-balance model will be constructed to estimate system performance under 
realistic operating conditions. Capital costs associated with reactor systems, catalyst materials, and supporting 
equipment will be estimated, along with operating costs including electricity consumption, CO₂ supply, and 
maintenance. The analysis will estimate the potential cost of ethanol production and evaluate how system performance 
parameters—such as Faradaic efficiency, CO₂ utilization, and current density—affect economic outcomes. Sensitivity 
analyses will identify the most important cost drivers and opportunities for process optimization. The results will provide 
guidance for future scale-up efforts and help determine the conditions under which electrochemical CO₂-to-ethanol 
conversion could become commercially competitive. 

Activity Milestones:  

Description Approximate 
Completion Date 

Process flow diagram and system model developed December 31, 2029 
Mass and energy balance completed using experimental reactor data February 28, 2030 
Capital and operating cost estimation completed April 30, 2030 
Deliver cost and performance thresholds for viability in Minnesota June 30, 2030 
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Project Partners and Collaborators 
Name Organization Role Receiving 

Funds 
Ping Zhao University of 

Minnesota 
Duluth 

Co-PI Yes 

Michael 
Rother 

University of 
Minnesota 
Duluth 

Co-PI Yes 

 

Dissemination 
Describe your plans for dissemination, presentation, documentation, or sharing of data, results, samples, physical 
collections, and other products and how they will follow ENRTF Acknowledgement Requirements and Guidelines.  
Project results will be shared to maximize public value and support decision-making in Minnesota. A Minnesota-focused 
workshop will be held with ethanol producers, including stakeholders such as Chippewa Valley Ethanol Company (CVEC) 
and 4H2, along with state agencies, to present findings and discuss implications for carbon management strategies. 
 
A publicly accessible technical report will summarize performance results, techno-economic findings, and 
recommendations in a format suitable for policymakers and industry users. This report will be made available through 
University and state channels to ensure broad access. 
 
Results will also be disseminated through peer-reviewed publications and conference presentations. Direct briefings will 
be offered to Minnesota stakeholders, including industry partners, to support evaluation of carbon utilization pathways. 

 

Long-Term Implementation and Funding 
Describe how the results will be implemented and how any ongoing effort will be funded. If not already addressed as 
part of the project, how will findings, results, and products developed be implemented after project completion? If 
additional work is needed, how will this work be funded?  
Project results will be implemented through engagement with Minnesota ethanol producers and stakeholders to 
evaluate integration of CO₂ conversion technologies within existing facilities. The techno-economic analysis will provide 
a basis for industry and policymakers to assess feasibility and guide next steps. 
If results indicate viability, follow-on work will include pilot-scale demonstrations supported by federal funding (e.g., 
DOE programs), industry partnerships, and cost-sharing with participating facilities. The project team will pursue these 
opportunities in collaboration with Minnesota stakeholders. If not immediately viable, results will still inform alternative 
carbon management strategies and future research directions, ensuring continued value from the project. 

Project Manager and Organization Qualifications 
Project Manager Name: Sam Toan 

Job Title: Associate Professor 

Provide description of the project manager’s qualifications to manage the proposed project.  
Dr. Sam Toan brings a diverse and accomplished background in chemical and materials engineering to this project. 
Holding a Ph.D. in Petroleum Engineering and dual M.S. degrees in Chemical and Petroleum Engineering, he has built 
deep expertise in catalysis, thermodynamics, reaction engineering, materials synthesis, and carbon capture. Since 
joining the University of Minnesota Duluth in 2018, he has established an independent research program focused on CO₂ 
capture and conversion, catalyst development, and energy storage. His academic and research career, spanning more 
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than a decade, demonstrates his versatility across these domains. 
 
Dr. Toan has successfully led multidisciplinary teams and secured competitive funding, including the ACS, MnDrive 
Research Seeds Fund, Grant‑in‑Aid awards, and university grants. In the past five years he has produced over a dozen 
peer‑reviewed publications, including recent work on thermoelectric coupling catalysis for CO₂ reduction and carbon 
capture materials. He has also co‑authored two textbooks on MATLAB‑based chemical engineering analysis, highlighting 
his proficiency in computational modeling and data analysis. Dr. Toan’s blend of technical expertise, leadership 
experience, and proven track record of managing research programs uniquely qualifies him to oversee the proposed 
CO₂‑to‑ethanol conversion project and coordinate catalyst development, reactor design, and process evaluation. 

Organization: U of MN - Duluth 

Organization Description:  
The University of Minnesota Duluth (UMD) is a comprehensive public research university and a regional campus of the 
University of Minnesota system. UMD serves as a hub for research, education, and community engagement in northern 
Minnesota, with strong programs in engineering, environmental science, natural resources, and sustainable energy 
technologies. The university is committed to advancing research that addresses regional and global challenges, including 
climate change, energy sustainability, and environmental protection. 
 
The Swenson College of Science and Engineering at UMD supports interdisciplinary research in chemical engineering, 
materials science, and energy systems. Faculty members conduct research on carbon capture and utilization, renewable 
fuels, electrochemical energy systems, and advanced materials. UMD provides access to modern laboratory facilities and 
instrumentation for materials characterization, electrochemical analysis, and environmental research. 
 
UMD researchers frequently collaborate with industry partners, government agencies, and regional stakeholders to 
translate scientific discoveries into practical technologies. Through partnerships with Minnesota’s biofuel and energy 
sectors, UMD contributes to the development of sustainable energy solutions that support economic development while 
protecting the state’s natural resources. The university’s research programs emphasize student training, workforce 
development, and innovation that benefits communities across Minnesota. 
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Budget Summary 
Category / 
Name 

Subcategory 
or Type 

Description Purpose Gen. 
Ineli 
gible 

% 
Bene 
fits 

# 
FTE 

Class 
ified 
Staff? 

$ Amount 

Personnel         
Dr. Sam Toan, 
PI 

 Dr. Sam Toan will provide overall leadership and 
scientific direction for the project. He will oversee 
catalyst development, electrochemical testing, and 
integration of catalyst materials into electrode 
systems. Dr. Toan will supervise the postdoctoral 
researcher and undergraduate assistants, 
coordinate project activities across tasks, and 
ensure that milestones are achieved. He will also be 
responsible for data analysis, interpretation of 
electrochemical results, preparation of technical 
reports and publications, and coordination with 
collaborators. His expertise in electrochemical CO₂ 
conversion and catalyst development is essential 
for guiding the research and ensuring successful 
project outcomes. 

  26.8% 0.24  $48,702 

Postdoctoral 
associate 

 The postdoctoral researcher will carry out the 
majority of the experimental work for the project. 
Responsibilities include catalyst synthesis, 
electrode fabrication, electrochemical testing, 
reactor operation, and product analysis using 
analytical instruments such as the online gas 
chromatograph, NMR, and HPLC. The postdoc will 
analyze experimental data, assist with techno-
economic analysis, and help prepare publications 
and reports. This position is essential for 
maintaining daily progress of the research 
activities. 

  20.7% 3  $237,785 

Dr. Ping Zhao, 
Co-I 

 Dr. Ping Zhao will contribute expertise in 
mechanical and technical support related to system 
integration, experimental instrumentation, and 
electrochemical testing infrastructure. She will 
assist in the setup and operation of the 
electrochemical reactor system, support the 
installation and operation of the online gas 
chromatograph, and ensure reliable data 
acquisition during electrochemical experiments. Dr. 

  26.8% 0.24  $51,858 
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Zhao will also assist in troubleshooting 
experimental systems and maintaining stable 
reactor operation during long-duration electrolysis 
tests. 

Dr. Michael 
Rother, Co-I 

 Dr. Michael Rother will provide technical support 
related to system integration, experimental 
instrumentation, and electrochemical testing 
infrastructure. He will assist in the setup and 
operation of the electrochemical reactor system, 
ensure proper operation of analytical 
instrumentation, and support data acquisition 
during long-term electrolysis experiments. His 
experience with laboratory instrumentation and 
experimental systems will help ensure reliable 
operation of the research platform. 

  26.8% 0.24  $54,021 

Undergraduate 
Research 
Assistant 

 Undergraduate research assistants will support 
laboratory activities including catalyst preparation, 
electrode fabrication, sample preparation, and 
routine electrochemical experiments. They will 
assist with data collection, laboratory organization, 
and preparation of experimental materials. 
Involvement of undergraduate students also 
provides valuable hands-on training in 
electrochemical energy technologies while 
contributing to the progress of the research 
project. 

  0% 2.58  $82,350 

       Sub 
Total 

$474,716 

Contracts and 
Services 

        

UMD campus 
(including 
NRRI) and 
Charfac at 
UMN 

Internal 
services or 
fees 
(uncommon) 

support characterization and product analysis of 
catalysts and electrodes developed in this project. 
Techniques such as SEM, TEM, XRD, and XPS will be 
used to analyze catalyst morphology, structure, and 
surface composition, while NMR and HPLC will be 
used to identify and quantify liquid products 
formed during electrochemical CO₂ conversion. 

   0  $12,000 

       Sub 
Total 

$12,000 

Equipment, 
Tools, and 
Supplies 
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 Tools and 
Supplies 

Lab supplies and Chemicals Chemicals and laboratory supplies 
required for catalyst synthesis, 
electrode fabrication, and 
electrochemical CO₂ conversion 
experiments. These supplies include 
catalyst precursor salts, solvents, 
electrolytes, carbon substrates, gas-
diffusion layers, membranes, and 
consumables such as tubing, fittings, 
and glassware. Additional materials 
will be needed for reactor operation 
and sample preparation during 
electrochemical testing and product 
analysis. These supplies are essential 
for conducting catalyst development, 
electrode preparation, and continuous 
electrochemical experiments 
throughout the project period. 

    $42,284 

       Sub 
Total 

$42,284 

Capital 
Equipment 

        

  Online GC Online gas chromatograph (GC) for 
real-time monitoring of gaseous 
products generated during 
electrochemical CO₂ conversion 
experiments. The GC will quantify 
products such as H₂, CO, CH₄, and 
C₂H₄, enabling accurate calculation of 
Faradaic efficiency, product 
selectivity, and CO₂ utilization during 
continuous reactor operation. 

X    $100,000 

       Sub 
Total 

$100,000 

Acquisitions 
and 
Stewardship 

        

       Sub 
Total 

- 

Travel In 
Minnesota 
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       Sub 
Total 

- 

Travel Outside 
Minnesota 

        

       Sub 
Total 

- 

Printing and 
Publication 

        

       Sub 
Total 

- 

Other 
Expenses 

        

       Sub 
Total 

- 

       Grand 
Total 

$629,000 
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Classified Staff or Generally Ineligible Expenses 
Category/Name Subcategory or 

Type 
Description Justification Ineligible Expense or Classified Staff Request 

Capital Equipment  Online GC The online gas chromatograph (GC) purchased through this project will be integrated into 
the electrochemical CO₂ conversion research program at the University of Minnesota 
Duluth. The instrument will be used to continuously monitor gaseous products generated 
during electrochemical CO₂ reduction experiments, enabling accurate analysis of product 
selectivity, Faradaic efficiency, and reactor performance. These capabilities are essential 
for the ongoing development and optimization of carbon utilization technologies. 
Additional Explanation : Beyond the duration of this project, the GC will remain a core 
analytical instrument supporting research on electrochemical energy systems, carbon 
capture and utilization, and renewable fuel production conducted by the research team. 
The instrument will also be available to other researchers and students at UMD working 
in related areas of catalysis, electrochemistry, and sustainable energy technologies. 
The research group has the technical expertise and laboratory infrastructure necessary to 
maintain and operate the instrument throughout its useful life. By supporting continued 
research, student training, and future externally funded projects, the equipment will 
provide long-term value to the university and contribute to advancing research in carbon 
utilization and clean energy technologies. 
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Non ENRTF Funds 
Category Specific Source Use Status Amount 
State     
In-Kind UMN unrecovered indirect costs are calculated at the 

UMN negotiated rate for research of 54% modified 
total direct costs. 

Indirect costs are those costs incurred for common or joint objectives 
that cannot be readily identified with a specific sponsored program or 
institutional activity. Examples include utilities, building maintenance, 
clerical salaries, and general supplies. 
(https://research.umn.edu/units/oca/fa-costs/direct-indirect-costs) 

Secured $285,660 

   State Sub 
Total 

$285,660 

Non-State     
   Non State 

Sub Total 
- 

   Funds 
Total 

$285,660 

 

Total Project Cost: $914,660 

This amount accurately reflects total project cost? 
 Yes 
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Attachments 

Required Attachments 
Visual Component 
File: 9a8adcc2-31e.pdf 

Alternate Text for Visual Component 
CO2 emissions from industrial sources and transport vehicles in Minnesota will be efficiently captured and converted to 
ethanol to help Minnesota reach its greenhouse gas emission (GHG) targets and reduce GHG's negative impacts on the 
climate and promote green fuel technology, ethanol fuel cell.... 

Supplemental Attachments 
Capital Project Questionnaire, Budget Supplements, Support Letter, Photos, Media, Other 

Title File 
CVEC support letter 5307853c-f50.pdf 
Authorization Letter 92c51674-0ed.pdf 
Letter of Support from 4H2 f6cdd7b3-b13.pdf 

 

 

Administrative Use 
Does your project include restoration or acquisition of land rights?  
 No 

Do you understand that travel expenses are only approved if they follow the "Commissioner's Plan" promulgated by 
the Commissioner of Management of Budget or, for University of Minnesota projects, the University of Minnesota 
plan? 
 N/A 

Does your project have potential for royalties, copyrights, patents, sale of products and assets, or revenue 
generation?  
 Yes 

Do you understand and acknowledge IP and revenue-return and sharing requirements in 116P.10?  
 Yes 

Do you wish to request reinvestment of any revenues into your project instead of returning revenue to the ENRTF?  
 No 

Does your project include original, hypothesis-driven research?  
 Yes 

Does the organization have a fiscal agent for this project?  
 No 

Does your project include the pre-design, design, construction, or renovation of a building, trail, campground, or other 
fixed capital asset costing $10,000 or more or large-scale stream or wetland restoration? 
 No 

Do you propose using an appropriation from the Environment and Natural Resources Trust Fund to conduct a project 
that provides children's services (as defined in Minnesota Statutes section 299C.61 Subd.7 as "the provision of care, 

https://lccmrprojectmgmt.leg.mn/media/map/9a8adcc2-31e.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/5307853c-f50.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/92c51674-0ed.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/f6cdd7b3-b13.pdf
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treatment, education, training, instruction, or recreation to children")? 
 No 

Provide the name(s) and organization(s) of additional individuals assisting in the completion of this proposal: 

 Sam Toan, University of Minnesota Duluth 

Do you understand that a named service contract does not constitute a funder-designated subrecipient or approval of 
a sole-source contract? In other words, a service contract entity is only approved if it has been selected according to 
the contracting rules identified in state law and policy for organizations that receive ENRTF funds through direct 
appropriations, or in the DNR’s reimbursement manual for non-state organizations. These rules may include 
competitive bidding and prevailing wage requirements 
 N/A 
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