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Legal Citation: M.L. 2022, Chp. 94, Sec. 2, Subd. 20b-1 

 

Appropriation Amount: $164,000 

Amount Spent: $85,186 

Amount Remaining: $78,814 

 

Sound bite of Project Outcomes and Results 
We produced a sampling plan to examine Minnesota waterways for the prions that cause Chronic Wasting Disease. 

Overall Project Outcome and Results 
Chronic Wasting Disease (CWD) is a fatal disease to deer and elk that can persist in the environment outside of animals. 
CWD has been found on deer farms and in wild herds in Minnesota. Detection and movement of CWD in the 
environment, outside of deer, remains less understood. However, CWD and other prion diseases have been known to 
remain infective in soils for years, meaning animals can be infected from CWD stored in the environment. Previous 
findings from our group indicate chronic wasting disease (CWD) prions associate with fine sediments that are suspended 
in water. Specifically, sediments were found downstream of cervid farms with known CWD infections after the farms 
had been depopulated. In many areas of Minnesota, like much of the country, soils erode from the landscape and move 
to receiving waterways. This Emerging Issues project produced a targeted sampling plan for Minnesota waterways 
downstream of former cervid farms, which will be sampled for CWD prions under LCCMR project 2025-323. Our plan 
combined information on deer populations, CWD-known-positive cervid farms, hydrologic transport pathways, and 
previous water quality sampling sites. The resulting plan will enable detection in water and soils with watershed 
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knowledge to predict and evaluate how far and how fast CWD might move through watersheds, outside of deer. 
Movement through water could spread CWD prions from known hotspots of contamination hence placing more deer in 
wild herds at risk.  This plan and subsequent leverages collaboration of both veterinary and water scientists. 

Project Results Use and Dissemination  

The resulting plan has been incorporated into ongoing team-based research and outreach conducted by the Minnesota 
Prion Research and Outreach Center.  Field sampling around Minnesota, in accordance with this plan, has begun. Results 
have been shared at outreach events including at the Minnesota State Fair, targeted presentations at resource 
management conferences in the water science, wildlife, and forestry communities, as well as directly with landowners in 
relevant areas. 
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Email: dlkarwan@umn.edu 
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Project Reporting 
Final Report Approved: December 4, 2025 

Reporting Status: Project Completed 

Date of Last Action: December 4, 2025 

Project Completion: June 30, 2025 

 

Legal Information 
Legal Citation: M.L. 2022, Chp. 94, Sec. 2, Subd. 20b-1 

Appropriation Language: (b) The remainder of the unencumbered amount in Laws 2018, chapter 214, section 2, 
subdivision 9, paragraph (d), not transferred under paragraph (a), clause (3), estimated to be $202,000, is transferred to 
an emerging issues account authorized in Minnesota Statutes, section 116P.08, subdivision 4, paragraph (d). 

Appropriation End Date: June 30, 2025 
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Narrative 
Project Summary: Watershed knowledge will be compiled to predict and evaluate how far and how fast CWD might 
move through watersheds and serve as a source 

Describe the opportunity or problem your proposal seeks to address. Include any relevant background information. 

Chronic Wasting Disease (CWD) is a fatal disease of deer and elk which has been found on farms and in wild herds in 
Minnesota and 32 other states. CWD agents, called prions, can survive for long periods of time outside of animals. 
Current efforts mainly focus on disease detection, transmission, and movement between animals. The detection and 
movement of CWD in the environment, outside of deer, remains far less understood. Recent findings from our group 
indicate that CWD prions associate with fine sediments suspended in water and are detectable on sediments eroding 
from land in two distinct Minnesota regions. Specifically, sediments were found downstream of cervid farms with known 
CWD infections after the farms had been depopulated. In many areas of Minnesota, soils erode from the landscape and 
move to receiving waterways. This proposed project combines CWD environmental detection with watershed 
knowledge to predict and evaluate how far and how fast CWD might move through watersheds, outside of deer. 
Movement through water could spread CWD prions from known hotspots of contamination hence placing more deer in 
wild herds at risk. Evaluation of the movement of CWD through water to downstream areas requires collaboration of 
both veterinary and water scientists. 

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 is an Emerging Issues Request. We will evaluate the movement of CWD in streams and rivers as an emerging 
contaminant associated with fine sediment. The project team seeks to build on and integrate two bodies of distinct 
work, one in wildlife disease and the other in water resources, to assess and communicate the risk of CWD moving 
through Minnesota’s waterways. Previous work identified water flows from CWD landscape hotspots to the Red River of 
the North, including Red Lake, as well as the Upper and Lower Mississippi River Basins. Individual watershed plans and 
existing river network information will be examined, reviewed, and synthesized for predictions of fine sediment 
movement. A sampling plan will be constructed taking into account watershed networks and fine sediment transport 
from regions shown to be effected by CWD, focused on cervid farms. 

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?  
We will produce a report containing (1) summarized sediment transport information from watersheds and regions in 
Minnesota containing CWD-positive cervid farms and (2) a sampling plan identifying areas of aquatic sediments to be 
collected and evaluated for CWD. The sampling plan will serve as an input for the linked project LCCMR 2025-323.  
Furthermore, this report will illustrate the anticipated space and time for CWD prion travel in waterways, focused on 
those draining from known positive cervid farms. 

 

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

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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Activities and Milestones 

Activity 1: Predictive estimation of prion transport through Minnesota waterways 
Activity Budget: $164,000 

Activity Description:  
We propose to compile known information about stream and river sediment transport in two distinct regions of 
Minnesota where we have preliminary evidence for CWD being transported from hotspots on sediments. Work under 
Activity One leverages hydrologic analysis and known sediment transport dynamics, with emphasis on 
fines/silts/clays/organics to inform locations in surface water pathways where fine sediments, such as eroded soils, 
might get stored on their way down stream to receiving water bodies. This information will be compiled from existing 
information (agency reports, results of prior modeling studies that can give a range of sediment transport parameters) 
focusing on two regions centered on known CWD contamination. Upon synthesis, we will produce locations likely to 
receive CWD contamination focusing on waterways. This will serve as targeted sampling locations under Milestone 3 of 
this Emerging Issues project as well as the associated Phase 2 project. Throughout, the project team will communicate 
via reports, presentations, and meetings with agencies and groups involved in management of targeted watersheds and 
statewide (e.g. tribal communities in the focal watersheds, MPCA, MN DNR, watershed districts). Throughout the 
duration of this project, project staff will present results to interested groups and at state conferences. 

Activity Milestones:  

Description Approximate 
Completion Date 

1. Compiled report of fine sediment movement predictions based on published literature and 
agency reports 

May 31, 2025 

2. Report of target sample locations for use in milestone 3 and Phase 2 June 30, 2025 
3. Spring condition samples collected and archived for analysis under Phase 2 of this project June 30, 2025 
4. Communicate via reports, presentations, and meetings with interested groups June 30, 2025 
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Project Partners and Collaborators 
Name Organization Role Receiving 

Funds 
Dr. Tiffany 
Wolf 

University of 
Minnesota 

Co-PI Yes 

Dr. Stuart 
Lichtenberg 

University of 
Minnesota 

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.  
Communication of results with be done through multiple channels to both the wildlife and watershed management 
communities. We will leverage MNPRO networks to provide informational material to state natural resource managers. 
Additional presentations will be made at state conferences targeting mangers, such as the Minnesota Water Resources 
Conference as well as through meeting attendance and targeted conversations with state and tribal natural resource 
management agencies. Credit will be given to the Environment and Natural Resources Trust Fund through attribution 
language in oral presentations and with attribution language and logo on printed and visual slides per the ENTRF 
Acknowledgement Guidelines. 

 

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?  
Information gathered, described above, will continue to be publicly available. 
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Budget Summary 
Category / 
Name 

Subcategory 
or Type 

Description Purpose Gen. 
Ineli 
gible 

% 
Bene 
fits 

# 
FTE 

Class 
ified 
Staff? 

$ 
Amount 

$ 
Amount 
Spent 

$ Amount 
Remaining 

Personnel           
Senior 
Personnel / 
PI and Co-PI 

 Lead science, manage project, supervise 
and design review, lab, and fieldwork 

  36% 0.05  $21,113 - - 

Research 
and 
Outreach 
Staff - P&A 

 Conduct literature review, conduct and 
advise field sampling. Meet with 
communities to discuss findings 

  36% 0.4  $46,155 - - 

Graduate 
Students 

 University of Minnesota Graduate 
Students contributing to all aspects of 
research; fringe includes tuition 

  63% 0.5  $87,847 - - 

       Sub 
Total 

$155,115 $84,666 $70,449 

Contracts 
and Services 

          

       Sub 
Total 

- - - 

Equipment, 
Tools, and 
Supplies 

          

 Tools and 
Supplies 

Consumable supplies and disposable 
PPE for one season of field sampling 

Consumable supplies and 
equipment needed for field 
and laboratory work 
compliant with prion sampling 
protocols (e.g. chemical 
reagents, sampling and 
storage supplies such as bags, 
bottles, PPE including tyvek, 
gloves, waders for stream 
sampling) 

    $3,885 - $3,885 

       Sub 
Total 

$3,885 - $3,885 

Capital 
Expenditures 

          

       Sub 
Total 

- - - 
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Acquisitions 
and 
Stewardship 

          

       Sub 
Total 

- - - 

Travel In 
Minnesota 

          

 Miles/ 
Meals/ 
Lodging 

Approximiatley 1 trip will be conducted 
(e.g. near cities of Bemidji and Winona). 
At this time, team will collect samples 
and meet with relevant local groups. 3-5 
team members will travel for 3 nights 
each time. 

Approximiatley 1 trip/year will 
be conducted for sample 
collection in effected areas of 
the state (e.g. near cities of 
Bemidji and Winona). At this 
time, team will collect samples 
and meet with relevant local 
groups. Meeting participation 
with agency staff will also take 
place in person. 

    $5,000 $520 $4,480 

       Sub 
Total 

$5,000 $520 $4,480 

Travel 
Outside 
Minnesota 

          

       Sub 
Total 

- - - 

Printing and 
Publication 

          

       Sub 
Total 

- - - 

Other 
Expenses 

          

       Sub 
Total 

- - - 

       Grand 
Total 

$164,000 $85,186 $78,814 
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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 $ Amount 

Spent 
$ Amount 
Remaining 

State       
   State 

Sub 
Total 

- - - 

Non-
State 

      

   Non 
State 
Sub 
Total 

- - - 

   Funds 
Total 

- - - 
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Attachments 

Required Attachments 
Visual Component 
File: f754812c-f97.pdf 

Alternate Text for Visual Component 
Map showing the hypothetical flow of CWD prions through Minnesota watersheds if they were to enter the stream 
network from depopulated CWD-positive farms. This is based on the watersheds containing farms and the next 10 
watersheds downstream. The proposed project aims to add possible travel times to such distances.... 

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

Title File 
Sampling Plan with Watershed Summary Document 68e4a9c6-15f.pdf 

 

 

Difference between Proposal and Work Plan 

Describe changes from Proposal to Work Plan Stage 
I have worked with staff to make the emerging issues portion the first year / activity 1 from 2025-323. As of August 30, I 
responded to staff comments due on Sept 1. 

 

  

https://lccmrprojectmgmt.leg.mn/media/map/f754812c-f97.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/68e4a9c6-15f.pdf
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Additional Acknowledgements and Conditions:  
The following are acknowledgements and conditions beyond those already included in the above workplan: 

Do you understand and acknowledge the ENRTF repayment requirements if the use of capital equipment changes?  
 N/A 

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? 
 Not acknowledged 

Does your project have potential for royalties, copyrights, patents, sale of products and assets, or revenue 
generation?  
 No 

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

Do you wish to request reinvestment of any revenues into your project instead of returning revenue to the ENRTF?  
 N/A 

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

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

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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Work Plan Amendments 
No Amendments Entered 
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Status Update Reporting 
 

Final Status Update August 14, 2025 
Date Submitted: October 31, 2025 

Date Approved: November 4, 2025 

Overall Update 
This 1-year emerging issues award bridged between state funding from the Clean Water Council and 2025 LCCMR Award 
(2025-323). We evaluated candidate sampling sites in major watersheds that contained a positive cervid farm since 
2009. Additional considerations included sediment impairments, position relative to key slope features, and history of 
MPCA and other sampling. Through examining reports and GIS analysis, sampling priorities emerged: a series of small to 
larger streams in southeastern and north central Minnesota. Sampling will begin in late summer/early fall 2025 under 
project 2025-323. In each region, we have identified ‘relative’ sites to test as a likely negative for the CWD prion as well 
as areas to check for CWD contamination. 
Project personnel have received considerable external support through University of Minnesota fellowships. This has led 
to considerable project savings and only a portion of the budget being spent, while keeping the outcomes relatively 
intact. Project personnel have participated in additional MNPRO research and outreach outside of this project, which 
has benefitted this project through: (1) testing and refinement of CWD prion lab analysis on environmental materials, 
and (2) further communication in panels, papers, and posters. 
NOTE: Budget is not up to date as of submission! 

Activity 1 
To date, the project team has compiled watershed information from national and state sources, focusing on areas with 
history of cervid farms that at one point tested positive for Chronic Wasting Disease (CWD).  Geographic information 
analysis has been done to identify the sub-watersheds that contained formerly positive cervid farms, identify drainage 
networks, place these areas into larger watersheds used for state planning and analysis (e.g. BWSR’s One Watershed 
One Plan). We have summarized and prioritized considerations along which and their drainage networks. We have 
synthesized this information and examined alignment with other water quality sampling locations and sediment-related 
water quality concerns. The attached watershed summary and sampling document will be used to guide sampling under 
the subsequent project beginning in August 2025 (LCCMR project 2025-323).  Additionally, conversations have been had 
with at least one land owner in priority areas to gain access for future samplings. Due to the wet/rainy summer, 
sampling will begin in late summer/early fall 2025. 
(This activity marked as complete as of this status update) 

Dissemination 
Presentations related to this research were made internally within the Minnesota Center for Prion Research and 
Outreach as well as in collaborator meetings. Public updates were given during a panel discussion featuring 
environmental prion research conducted at the Minnesota Center for Prion Research and Outreach. Additionally, 
students on the project gave 6 poster presentations and PI Karwan gave 2 invited talks on this work since March 1, 2025. 
Presentations took place at:  The US-Japan Joint Seminar for Catchment Hydrology, Biogeochemistry, and Sediment 
Dynamics, University of Tsukuba, Japan (PI Karwan); the Gordon Research Conference on Catchment Science (Students 
Li and Callery), and the University of Minnesota (Karwan, Li, and Callery). Broader dissemination has been planned later 
this year via the MNPRO newsletter.  All presentations credited ENTRF. 
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Status Update Reporting 
 

Status Update March 1, 2025 
Date Submitted: April 25, 2025 

Date Approved: June 2, 2025 

Overall Update 
We have made substantial progress on activity 1 by obtaining and organizing existing watershed plans (e.g. One 
Watershed One Plan, MN BWRS) and collecting GIS data to place the known cervid farm locations within gaged 
watersheds. We have initial tests of waters downstream of depopulated cervid farms in two regions of the state and 
have identified waters in these regions to serve as CWD-negative references to incorporate into our larger sample plan.   
 
Through the first several months of the project, we have also focused on getting a new student onboarded.  Due to 
student funding mechanisms, there was likely an issue with billing to the project that I am working on with my 
accounting team at UMN.  The spending should be more on track than appeared from the previous update draft, as the 
student billing issue should be fixed and faculty / PI salary will post to the project in May and June in the academic 
summer. I will have more updated numbers from UMN accounting by May 1 and can further update here and reach out 
to LCCMR staff. 

Activity 1 
To date, the project team has compiled a portion of the reports, including key watershed plans as well as water and 
sediment discharge information from state (e.g. BWSR) and federal (e.g. USGS) sources.  We have gathered and read 
reports and are in the process of summarizing information to produce the sampling plan for examining waters for CWD 
by late spring/early summer. 2025. We have had some conversations with stakeholders including: natural resources 
managers associated with Red Lake nation and land owners downstream of depopulated cervid farms. Additionally, one 
trip was made to areas in Southeast Minnesota to evaluate stream conditions and establish CWD-negative water 
benchmark conditions. A trip was made to evaluate spring high water conditions on and near the depopulated deer farm 
in Beltrami County.  The team has secured access to return to this stream again under summer conditions.  Key 
background pieces have been put in place, such that our sampling plan can be written by the end of the grant in June 
2025. 

Dissemination 
To date, we have focused more on the internal portions of our program, gathering information and securing access as 
we develop our sampling plan. Presentations related to this research were made at the Minnesota Water Resources 
Conference in October 2024 and the US-Japan meeting for Catchment Hydrology in March 2024 (citations below).  All 
presentations credited ENTRF. Additional outreach presentations are planned for May 2025 and information from this 
project will be incorporated into MNPRO outreach communication on environmental CWD contamination.  
 
Presentations: 
Anu Wille, Diana Karwan, Stuart Lichenberg, Madeline Grunklee, Gage Rowden, Victoria Ferguson-Kramer, Marc 
Schwabenlander, Tiffany Wolf, Peter Larsen. Hydrological Transport and Persistence of Chronic Wasting Disease. 
Minnesota Water Resources Conference. October 17-18, 2023. St. Paul, MN. 
 
Sediment, Disease, and Water Quality Concerns in Partially Forested Watersheds, Diana Karwan, March 3, 2025, US-
Japan Joint Seminar for Catchment Hydrology, Biogeochemistry, and Sediment Dynamics, University of Tsukuba, 
Tsukuba, Ibaraki, Japan 
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