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Environment and Natural Resources Trust Fund 
2027 Request for Proposal 

General Information 
Proposal ID: 2027-492 

Proposal Title: HAB Early Warning Using Imaging Triggered eDNA Analysis 

 

Project Manager Information 
Name: Jiarong Hong 

Organization: U of MN - St. Anthony Falls Laboratory 

Office Telephone: (612) 626-4562 

Email: jhong@umn.edu 

 

Project Basic Information 
Project Summary: Pilot an automated harmful algal bloom early-warning workflow using imaging-triggered eDNA 
analysis. Deliver validated alert thresholds, manager-ready deployment playbooks, and a public dataset linking 
cyanobacteria dynamics to Minnesota water conditions. 

ENRTF Funds Requested: $299,000 

Proposed Project Completion: June 30, 2029 

LCCMR Funding Category: Small Projects (G) 
 Secondary Category: Water (B) 

 

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

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

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

Harmful algal blooms (HABs) are an escalating threat to Minnesota’s lakes, endangering human health, pets, and local 
economies. Driven by cyanobacteria, these blooms produce potent cyanotoxins, with risks accelerating under 
increasingly warm conditions with high nutrient levels. Currently, local managers rely on visual checks and periodic 
(typically weekly) water sampling, followed by laboratory assays, to assess beach safety.  
While cyanotoxin testing is the gold standard for measuring risk, it is fundamentally reactive. Results only reflect the 
exact moment of sampling, and laboratory processing delays mean that by the time managers receive actionable data, 
bloom dynamics and public risk levels may have already escalated dangerously. Furthermore, peak toxin production 
often occurs before obvious visual signs of a bloom appear. 
This creates a critical temporal lag in current monitoring protocols, leaving the public vulnerable to rapidly evolving toxic 
events. To proactively protect public health and Minnesota’s recreational water resources, managers urgently need a 
solution that bridges this gap. There is a critical opportunity to implement continuous, automated monitoring tools that 
anticipate bloom trajectories and provide reliable early warnings, empowering managers to enact safety protocols 
before toxic conditions peak. 

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. 

We propose piloting a proactive early warning system for beach HABs that combines automated flow imaging with 
targeted eDNA confirmation. This solution integrates seamlessly into existing local beach operations. Molecular tools 
like eDNA detect genes responsible for toxin production. While they do not measure exact toxin concentrations, they 
offer a highly efficient way to assess if cyanobacteria possess the genetic potential to become toxic. Research shows that 
tracking these gene copy numbers can anticipate public health risks up to a week in advance, giving local managers 
crucial time to prepare mitigation strategies. However, eDNA approaches require physical water sampling. Sampling 
frequently enough to achieve true early warning resolution remains costly and highly labor intensive. To solve this, we 
will deploy dock mounted flow imaging units equipped with AI assisted onboard computing. These sensors detect 
cyanobacteria in near real time, tracking rapid concentration changes. The units transmit simple, low bandwidth data 
including cell counts, temperature, and turbidity via hourly updates. When these continuous metrics exceed preset alert 
thresholds, the system automatically triggers targeted physical sampling for eDNA confirmation. This paired approach 
drastically improves the timing, accuracy, and cost efficiency of confirmatory testing for Minnesota lakes. 

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 delivers three specific outcomes to protect and enhance Minnesota water resources. First, a rigorously field 
tested early warning workflow for harmful algal blooms that combines continuous imaging with targeted eDNA 
confirmation to accelerate critical public health interventions. Second, validated alert thresholds that empower local 
beach managers to deploy resources efficiently and proactively manage vulnerable recreational sites. Third, a 
comprehensive public dataset linking cyanobacteria dynamics with shifting aquatic environmental conditions. Together, 
these outcomes significantly enhance state capacity to conserve safe waters, protect public health, and preserve the 
ecological vitality of local lakes against escalating toxic bloom threats. 
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Activities and Milestones 

Activity 1: Develop and train the AI-assisted flow imaging sensor for real-time cyanobacteria detection 
and early warning 
Activity Budget: $105,000 

Activity Description:  
Objective: Develop a highly robust, dock-deployable flow imaging sensor equipped with AI-assisted onboard computing 
to provide continuous, automated cyanobacteria screening for Minnesota lakes. 
Tasks & Methods: We will engineer a scalable sensor unit capable of rapid local image processing and wireless, low-
bandwidth data transmission. In controlled laboratory settings, we will construct a massive, labeled image library of 
targeted cyanobacteria alongside common nearshore “confuser” particles (e.g., harmless green algae, diatoms, 
suspended sediment, and zooplankton). We will leverage this dataset to train and validate a highly accurate machine-
learning classifier that precisely detects cyanobacteria, estimates relative concentrations, and applies rigorous quality 
control flags to systematically filter out false positives. Finally, we will integrate basic water quality metrics 
(temperature, turbidity) to establish a comprehensive automated reporting pipeline. 
Outputs & Impact: The primary deliverable is a bench-verified, fully integrated sensor network pipeline that broadcasts 
reliable hourly summaries and automated alert states. By tracking rapid concentration changes and automating alert 
triggers, this cost-effective tool directly addresses the critical operational needs of local partners like Ramsey County. 
Crucially, it eliminates the dangerous temporal lag of traditional visual monitoring, empowering Minnesota water 
managers to proactively anticipate bloom trajectories and protect public health. 

Activity Milestones:  

Description Approximate 
Completion Date 

Construct dock-deployable flow imaging sensor prototype with integrated AI computing and wireless 
telemetry 

November 30, 2027 

Compile comprehensive labeled image library of targeted cyanobacteria and common nearshore 
confuser particles 

January 31, 2028 

Train and bench-verify machine-learning classifier, quality control flags, and automated alert reporting 
pipeline 

March 31, 2028 

 

Activity 2: Calibrate automated flow imaging using targeted eDNA validation to establish highly 
accurate field alert thresholds 
Activity Budget: $90,000 

Activity Description:  
Objective: Conduct rigorous controlled bench laboratory experiments to quantify the precise relationship between 
automated flow imaging outputs and targeted eDNA molecular results. 
Tasks & Methods: We will prepare a comprehensive concentration series spanning from very low to extremely high 
cyanobacteria levels, carefully running paired measurements for each specific condition. These pairs include automated 
flow imaging counts and highly sensitive targeted eDNA assays for key cyanobacteria and toxin producing gene markers. 
To simulate realistic Minnesota lake environments, we will repeat this concentration series under two distinct scenarios: 
simplified clean water and complex mixed samples containing representative confuser particles like green algae, 
diatoms, zooplankton, and suspended sediment. Dr. Ishii will direct this critical molecular analysis workflow, ensuring 
rigorous eDNA validation of the corresponding imaging data. 
Outputs & Impact: The primary deliverable is a robust calibration matrix linking rapid imaging count metrics directly to 
highly accurate eDNA signals. By comprehensively quantifying detection limits and false alarm behavior under complex 
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confuser conditions, we will define practical, scientifically validated alert thresholds. This crucial step guarantees the 
upcoming field pilot will produce reliable, actionable early warnings rather than disruptive false alarms, directly 
providing local water managers with a trustworthy, highly efficient tool to proactively safeguard public recreational 
health. 

Activity Milestones:  

Description Approximate 
Completion Date 

Calibrate imaging against targeted eDNA in clean water across full cyanobacteria concentration range April 30, 2028 
Quantify detection limits and false alarms using eDNA in complex mixed confuser samples May 31, 2028 
Finalize practical scientifically validated field alert thresholds based on robust eDNA calibration matrix June 30, 2028 

 

Activity 3: Execute full season field pilot at Ramsey County beaches to validate automated early 
warning system 
Activity Budget: $75,000 

Activity Description:  
Objective: Deploy the fully calibrated dock mounted flow imaging sensor network across highly vulnerable Ramsey 
County beaches for one complete summer bloom season. 
Tasks & Methods: We will install continuous monitoring stations at three designated high traffic sites including Long 
Lake Regional Park, Lake McCarrons County Park, and Tony Schmidt Regional Park. Throughout the summer, these units 
will operate continuously, generating hourly low bandwidth outputs such as cyanobacteria counts, alert states, and basic 
water conditions. When the onboard AI detects concentrations exceeding bench validated thresholds, the system will 
automatically trigger targeted eDNA confirmation sampling. We will also collect routine background samples to 
rigorously evaluate sensor performance against real world environmental variability, changing weather patterns, and 
complex wave dynamics. 
Outputs & Impact: This critical phase translates laboratory success into real world public health protection. The primary 
deliverable is a comprehensive season long dataset proving the operational reliability of the automated early warning 
workflow under realistic field conditions. By testing these sensors directly alongside active beach management 
operations, we will finalize our field alert thresholds. Ultimately, this pilot proves that this proactive technology 
successfully empowers local county staff to anticipate toxic events, optimize resource deployment, and protect 
vulnerable recreational water users. 

Activity Milestones:  

Description Approximate 
Completion Date 

Deploy continuous flow imaging sensor network at three designated Ramsey County beaches May 31, 2028 
Execute continuous summer pilot with automated alerts and targeted eDNA confirmation sampling October 31, 2028 
Finalize field alert thresholds and prove operational reliability for local beach management December 31, 2028 

 

Activity 4: Translate field pilot results into manager ready deployment playbooks, public datasets, and 
statewide outreach programs 
Activity Budget: $29,000 

Activity Description:  
Objective: Translate rigorous research and pilot results into scalable, highly practical products for local beach managers 
and state decision makers to ensure long term water quality. 
Tasks & Methods: We will synthesize the season long pilot data to create a comprehensive deployment playbook. This 
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guide instructs end users on how to independently deploy the sensor network, interpret hourly automated outputs, and 
trigger confirmatory eDNA sampling. We will design straightforward templates that seamlessly integrate our automated 
alerts with existing Minnesota Pollution Control Agency guidance and Minnesota Department of Health advisory 
protocols. Furthermore, we will compile and publish a meticulously documented, decision ready public dataset. 
Outputs & Impact: Primary deliverables include the deployment playbook, the public dataset, and a detailed final 
summary report evaluating system performance and recommended procedures. To maximize statewide impact and 
encourage broad adoption, we will actively disseminate our findings to Ramsey County, state agency partners, and local 
watershed districts through targeted presentations and outreach materials. By bridging scientific innovation with highly 
scalable practical applications, this phase ensures our technology transitions directly to local managers. We provide the 
exact turnkey tools required to proactively protect public health and safely maintain recreational waters across all of 
Minnesota for future generations. 

Activity Milestones:  

Description Approximate 
Completion Date 

Publish comprehensive manager ready deployment playbook and automated alert response templates March 31, 2029 
Release meticulously documented public dataset and detailed final summary report May 31, 2029 
Execute targeted statewide outreach and present findings to local agency partners June 30, 2029 
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Project Partners and Collaborators 
Name Organization Role Receiving 

Funds 
Satoshi Ishii University of 

Minnesota 
Dr. Ishii will direct the molecular analysis workflow, leading the targeted eDNA 
confirmation of key cyanobacteria taxa and toxin-producing genes. His rigorous 
eDNA analysis will validate the AI-assisted imaging data, ensuring the early-
warning alerts are highly accurate and reliable. 

Yes 

Justin 
Townsend 

Ramsey 
County Parks 
and 
Recreation 

As an implementation partner, Justin will provide in-kind consultation to identify 
pilot beach sites, advise on permitting and sensor placement, coordinate 
deployment timelines, and integrate the HAB early warning alerts into Ramsey 
County's operational and public safety decision-making workflows. 

No 

 

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.  
To maximize the impact of this state investment and ensure broad adoption across Minnesota, our dissemination 
strategy actively targets local managers, state regulatory agencies, and the general public. 
Manager Ready Tools and Statewide Sharing: We will use Ramsey County Parks and Recreation as our primary reference 
implementation to validate real world operational fit. Upon project completion, we will publish a comprehensive 
deployment playbook, standard operating procedures, and specific thresholding protocols for other counties to easily 
adopt. To directly improve statewide resource management, we will share all validated datasets, alert frameworks, and 
findings with the Minnesota Pollution Control Agency, the Minnesota Department of Health, and local watershed 
districts. We will actively disseminate these tools through targeted webinars, open access data repositories, and formal 
presentations at key regional gatherings such as the Minnesota Water Resources Conference. 
Shared Equipment Program: To make the technology accessible beyond Ramsey County without requiring immediate 
local hardware purchases, we will establish a University of Minnesota hosted shared equipment program. We will 
provide scheduled loaner deployments to interested counties, complete with on site setup, video tutorials, and technical 
support. This structure allows one grant to efficiently benefit multiple communities while building a standardized 
dataset across diverse jurisdictions. Participating counties will contribute site access and operational coordination, 
creating a highly collaborative statewide network. 
Long Term Scaling: For permanent product longevity, we will pursue follow on funding from federal water quality grants 
to build additional sensor units. Furthermore, we will collaborate closely with the University of Minnesota Technology 
Commercialization office to establish licensing pathways and industry partnerships for broader manufacturing and 
statewide distribution. 
Public Accessibility and Behavior Change: We will translate our technical findings into highly accessible digital summaries 
and interactive public dashboards. By providing real time, easy to understand water quality data, we will promote 
statewide awareness of toxic algal blooms. We will also design physical signage featuring QR codes for our pilot beaches, 
seamlessly linking visitors to current safety conditions and encouraging safer recreational water practices among 
Minnesotans. 
Required Acknowledgement: All project publications, electronic media, physical sensor signage, digital outreach 
materials, and public dashboards will prominently feature the Environment and Natural Resources Trust Fund logo and 
attribution language to ensure Minnesotans clearly recognize this vital support. 

 

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 
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additional work is needed, how will this work be funded?  
Upon completion, we will deliver a rigorously field tested deployment playbook to county and state agencies. This guide 
integrates seamlessly into existing beach monitoring programs, providing clear protocols for sensor maintenance, alert 
interpretation, and trigger based sampling. For statewide scaling, new partners will establish baseline site specific 
thresholds using our freely available calibration tools. All datasets and software will be published publicly. Long term 
implementation and broader expansion will be sustained by leveraging local county budgets, watershed district 
resources, Clean Water Fund partnerships, and federal water quality grants, ensuring permanent statewide public health 
benefits. 

Other ENRTF Appropriations Awarded in the Last Six Years 
Name Appropriation Amount 

Awarded 
Remote Sensing And Super-Resolution Imaging Of 
Microplastics 

M.L. 2021, First Special Session, Chp. 6, Art. 6, Sec. 2, 
Subd. 08j 

$309,000 

 

Project Manager and Organization Qualifications 
Project Manager Name: Jiarong Hong 

Job Title: Professor 

Provide description of the project manager’s qualifications to manage the proposed project.  
Dr. Jiarong Hong, a full professor in Mechanical Engineering at the University of Minnesota, brings over twenty years of 
specialized, interdisciplinary expertise directly addressing Harmful Algal Bloom (HAB) detection, characterization, and 
fluid modeling. His deep foundational knowledge began during his PhD, studying complex zooplankton interactions 
related to HABs, and has since yielded over 10 high-impact journal publications focused specifically on advancing HAB 
dynamics and optical monitoring techniques. 
As a prominent leader in experimental fluid dynamics and optical instrumentation at the Saint Anthony Falls Laboratory, 
Dr. Hong’s core expertise in digital inline holography is internationally recognized. His recent collaborative development 
of a holographic microscopy-based early red tide warning system with Florida Atlantic University demonstrated the 
power of automated, rapid HAB detection, garnering broad scientific and media acclaim. This proven ability to 
successfully deploy cutting-edge, in-situ imaging for real-world marine HAB monitoring translates perfectly to this 
proposed freshwater application, specifically pairing imaging triggers with eDNA integration.  
Dr. Hong possesses an exceptional track record of efficiently managing high-budget, multi-institutional initiatives, 
including a highly competitive $1.5M NSF Major Research Instrumentation grant. Supported by 17 distinct hardware and 
imaging patents, his unique dual experience as a rigorous university researcher and a technology entrepreneur provides 
the exact operational capacity needed to transition this vital technology from a laboratory setting to robust field 
deployment. He is uniquely equipped to drive complex scientific innovation into scalable, cost-effective, and actionable 
manager-ready tools for Minnesota's water resource professionals.   
As Project Manager, Dr. Hong will comprehensively oversee all technical, administrative, and financial components. He 
will supervise specialized personnel, guarantee strict adherence to LCCMR timelines and reporting, and orchestrate 
statewide data dissemination. Crucially, he will coordinate seamlessly with implementation partners like Ramsey County 
Parks and Recreation, ensuring this pilot technology successfully integrates into local public safety workflows. 

Organization: U of MN - St. Anthony Falls Laboratory 

Organization Description:  
Dr. Hong is affiliated with the St. Anthony Falls Laboratory (SAFL, http://www.safl.umn.edu) at the University of 
Minnesota, a world-renowned research facility in environmental engineering and fluid mechanics. SAFL provides 
unparalleled, cutting-edge infrastructure directly supporting this HAB early warning project. Specifically, SAFL houses a 
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dedicated ecological laboratory fully equipped for algae preparation, controlled growth, and microscopic analysis. For 
critical transitional testing, SAFL features the Outdoor StreamLab, an exceptional facility providing outdoor tanks and 
channels to evaluate the imaging sensors and algae dynamics under close-to-field environmental conditions. 
Furthermore, SAFL operates an established network of autonomous buoy stations across several Minnesota lakes, 
offering foundational infrastructure for long-term water quality monitoring and seamless field deployment. Supported 
by distributed data servers and a history of developing automated data collection and wireless transfer protocols for 
state agencies, SAFL offers the complete technical ecosystem required to rapidly advance this project from laboratory 
calibration to robust, operational field implementation. 
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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. Jiarong 
Hong 

 Principal Investigator   36.8% 1  $11,807 

Researcher  Postdoctoral Associate   25.7% 2  $166,685 
Ben 
Erickson 

 Civil Service Engineer   32% 38  $15,361 

       Sub 
Total 

$193,853 

Contracts 
and Services 

        

Professional 
Service - 
CFANS Soil, 
Water and 
Science Lab 

Service 
Contract 

This budget allocates $45,000 to the CFANS Soil, 
Water, and Climate Laboratory directed by Dr. Ishii 
for highly specialized molecular analysis. The 
competitive $75 per sample rate covers 600 total 
eDNA samples, including extraction kits, customized 
reagents, and technical staff time required for bench 
calibration and field pilot validation. 

   1  $45,000 

       Sub 
Total 

$45,000 

Equipment, 
Tools, and 
Supplies 

        

 Tools and 
Supplies 

Supplies: Bench calibration and laboratory testing 
consumables for Year 1 (1 bulk allotment) = $4,000. 
Supplies: Field deployment and sensor maintenance 
consumables for Year 2 (1 bulk allotment) = $4,000. 

Laboratory Consumables (Year 1 - 
Bench Calibration): This covers the 
materials necessary to build, calibrate, 
and test the imaging and fluidic systems 
in controlled environments. It includes 
optical calibration targets (such as 
precision micro-beads and reticles) to 
ensure accurate particle sizing and 
concentration estimates, specialized 
growth media and sterile flasks for 
culturing the cyanobacteria and 
"confuser" particles used to train the 
machine-learning classifier , and 
microfluidic components like medical-
grade tubing, sterile collection vials, 

    $8,000 
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and precise fittings for the automated 
eDNA sampling module.                                                         
Field Consumables (Year 2 - 
Deployment & Maintenance): This 
covers the ongoing supplies required to 
keep the submersible optical sensors 
functioning cleanly and reliably during 
the continuous summer pilot. It 
includes anti-fouling supplies such as 
specialized optical lens cleaners, soft-
bristle wiper replacements, and 
isopropyl alcohol to routinely clear 
biofilm buildup from the camera's field 
of view. It also includes essential 
hardware maintenance items like 
replacement waterproof O-rings and 
seals, intake mesh filters to prevent 
large debris from clogging the 
submersible continuous flow cell , and 
desiccant packs to prevent internal 
condensation within the Edge AI 
computing housings 

 Equipment Equipment: Large sensor digital camera, data 
acquisition system, and specialized imaging lens (3 
complete sets at $5,000 each) = $15,000. 
Equipment: Automated microfluidic eDNA sampling 
and preservation module (3 complete sets at $4,000 
each) ~ $12,000. 
Equipment: Submersible continuous flow cell and 
fluidic pumping system (3 complete sets at $3,000 
each) ~ $9,000. 
Equipment: Onboard Edge AI computing unit and 
wireless telemetry housing (3 complete sets at 
$2,000 each) ~$6,000.                                                     
Equipment: Dock mounting infrastructure, motorized 
translation stage, and standalone solar power arrays 
(3 complete sets at $2,700 each) ~$8,100. 

Leveraging university laboratory 
expertise and entrepreneurial 
engineering, this customized budget 
maximizes state resources by building 
specialized hardware internally rather 
than purchasing heavily marked-up 
commercial alternatives. The large 
sensor camera and acquisition system 
capture detailed optical data, while the 
specialized lens provides the 
magnification required to differentiate 
toxic cyanobacteria from harmless 
algae. The automated microfluidic 
eDNA module triggers during active 
blooms to isolate genetic material, 
eliminating manual sampling delays. 
The submersible flow cell safely draws 
dynamic lake water into the optical 
path. The onboard Edge AI computing 
unit processes image datasets locally, 

    $50,147 
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transmitting only low-bandwidth alerts. 
The mounting infrastructure and solar 
arrays provide physical anchoring and 
off-grid power for uninterrupted 
outdoor field operation.                                                                                                      
Long-Term Use & LCCMR Commitment: 
Upon project completion, all equipment 
and tools purchased and constructed 
(imaging systems, eDNA modules, flow 
cells, AI units, and mounting 
infrastructure) will continue to be used 
for the exact same program—operating 
the HAB early warning sensor network, 
supporting the university-hosted shared 
equipment loaner program for local 
counties, and advancing Minnesota 
water quality monitoring—throughout 
their useful life. If the use of this 
equipment changes, we commit to 
paying back to the ENRTF an amount 
equal to either the cash value received 
or a residual value approved by the 
director of the LCCMR if it is not sold. 

       Sub 
Total 

$58,147 

Capital 
Equipment 

        

       Sub 
Total 

- 

Acquisitions 
and 
Stewardship 

        

       Sub 
Total 

- 

Travel In 
Minnesota 

        

 Miles/ Meals/ 
Lodging 

Local travel mileage reimbursement for 18 round 
trips averaging 80 miles each, totaling approximately 
1440 miles at the standard state rate of $0.67 per 
mile, alongside standard state allowable field meal 
per diems for two university technical staff members 

This two thousand dollar allocation is 
strictly dedicated to local mileage and 
meal reimbursements for our two 
university technical staff members 
conducting essential field operations 
within Minnesota. Absolutely no out of 

    $2,000 
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during 18 full day deployments. Total allocation is 
$2,000. 

state travel or conference attendance is 
included in this request. During the 
second year summer pilot season, staff 
will conduct 18 intensive full day field 
excursions between the campus 
laboratory and the three designated 
Ramsey County beach sites. 
 
These extended day trips are 
scientifically necessary to complete the 
complex physical installation, secure 
dock mounting, and initial optical 
calibration of the continuous 
monitoring stations. Furthermore, 
researchers must perform routine 
maintenance, carefully clean the 
specialized imaging lenses, and 
immediately retrieve preserved genetic 
vials whenever the automated system 
triggers an eDNA collection event. 
Because these comprehensive field 
maintenance and sample chain of 
custody tasks require staff to remain on 
site across multiple locations for the 
entire day, standard state allowable 
meal per diems are strictly necessary 
and included. Applying an 
entrepreneurial approach to our 
operational logistics, we will 
consolidate tasks and optimize these 18 
dedicated routes to maximize efficiency 
and guarantee the success of the early 
warning network. 

       Sub 
Total 

$2,000 

Travel 
Outside 
Minnesota 

        

       Sub 
Total 

- 

Printing and 
Publication 
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       Sub 
Total 

- 

Other 
Expenses 

        

       Sub 
Total 

- 

       Grand 
Total 

$299,000 
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Classified Staff or Generally Ineligible Expenses 
Category/Name Subcategory or 

Type 
Description Justification Ineligible Expense or Classified Staff Request 
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Non ENRTF Funds 
Category Specific Source Use Status Amount 
State     
   State Sub 

Total 
- 

Non-State     
   Non State 

Sub Total 
- 

   Funds 
Total 

- 

 

Total Project Cost: $299,000 

This amount accurately reflects total project cost? 
 Yes 
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Attachments 

Required Attachments 
Visual Component 
File: c11b14f3-90d.pdf 

Alternate Text for Visual Component 
A visual flowchart illustrates a five step early warning process developed through a University of Minnesota and Ramsey 
County collaboration. It details continuous flow imaging, AI detection of cyanobacteria, automated eDNA sampling, 
molecular confirmation of toxin genes, and rapid manager alerts, emphasizing proactive public health and local 
recreational safety benefits.... 

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

Title File 
UMN SPA support letter a7a248cc-415.pdf 
UMN SPA support letter 749a5d22-fe9.pdf 
Ramsey County support letter 40a6c305-45f.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? 
 Yes, I understand the UMN Policy on travel applies. 

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?  
 No 

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 

https://lccmrprojectmgmt.leg.mn/media/map/c11b14f3-90d.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/a7a248cc-415.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/749a5d22-fe9.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/40a6c305-45f.pdf
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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, 
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: 

 Angela Boutch from University of Minnesota 

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 
 Yes, I understand 
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