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In 2024, APHIS Wildlife Services funded $5.5 million in cooperative agreements to help control and prevent 
chronic wasting disease (CWD) in wild cervids. This funding supported the development and implementation of 
CWD management, response, and research activities in wild cervids, including surveillance and testing. 

The funding opportunity was open to State departments of agriculture; State animal health agencies; State 
departments of wildlife or natural resources; Federally recognized Native American Tribal governments; Native 
American Tribal organizations or universities representing Federally recognized Tribes; and research institutions 
and universities. 

Eligible applicants were permitted to submit multiple proposals, with each proposal requesting up to $250,000 
for activities aimed at controlling or preventing CWD in wild cervids. 

In previous years, APHIS hosted a virtual stakeholder meeting where cooperative agreement recipients presented 
the outcomes of their projects. Due to the federal government shutdown in fall 2025, APHIS was unable to hold 
the meeting this year. Instead, recipients were asked to provide a one-page summary of their projects and results. 
These summaries have been compiled and are included in this document. 
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Project Title: Arkansas Game and Fish Commission’s 2024-2025 CWD White-tailed Deer Statewide 
Surveillance and Monitoring  
 
Recipient: Arkansas Game and Fish Commission 
 
Project Description: AGFC utilized historic surveillance data to develop a quantitative, weighted sampling 
system, created in partnership with the USGS National Wildlife Health Center.  This weighted sampling system 
was paired with a multifactorial risk analysis to establish county-specific quotas for CWD surveillance.  To 
collect samples to meet county goals, agency staff utilized a variety of sample sources, including operating a 
network of CWD testing drop-off locations statewide, with at least one in every county.  In addition, AGFC 
partners with over taxidermists who collect CWD samples at no charge to the hunter.  AGFC also collaborated 
with deer processors to collect additional samples.  Staff remained mindful of collecting samples from vehicle-
killed deer and target/found dead deer.  This multi-strategy approach provides free testing to all hunters, 
statewide, throughout the entire length of Arkansas’s deer hunting season.  Funds received covered most of the 
laboratory fees the agency incurred for providing free CWD testing to hunters statewide. 
 
Methods and Approach: AGFC partnered with various organizations and businesses to deploy 101 CWD Testing 
Drop-off Locations throughout the state.  Each location was equipped with the necessary equipment for hunters 
to properly submit deer heads for CWD sampling.  A total of 37 taxidermists partnered with the AGFC to collect 
samples from hunter-harvested deer, with a focus on mature bucks.  Twenty (20) deer processors collected heads 
from harvested deer for sampling.  AGFC opportunistically collected samples from vehicle-killed deer and from 
target/found-dead deer statewide.  AGFC operated a total of 41 biological check stations throughout the 
state.   AGFC also collected samples with landowners and hunting clubs participating in the Deer Management 
Assistance Program (DMAP).  
 
Outcome and Impact: During the 2024-2025 hunting season, 27 elk and 8,426 white-tailed deer were tested for 
CWD.  Three (3) elk and 246 white-tailed deer tested positive for CWD.   CWD was detected in white-tailed 
deer for the first time in Baxter, Cleburne, Conway, and Stone Counties.  Apparent prevalence rates for white-
tailed deer range from 0.8% in Independence County to 36.3% in Newton County.    
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Project Title: Tribal Outreach, Education, and Surveillance Support Following Recently Detected Chronic 
Wasting Disease in California 
 
Recipient: California Department of Fish and Wildlife (CDFW) 
 
Project Description: Engage tribal partners on chronic wasting disease (CWD) surveillance, prevention, and 
management to increase cooperation and co-management of our shared natural resources. Specifically, this project 
provides comprehensive educational outreach on CWD management among wild cervid stakeholders and tribal 
entities in California to mitigate the impact of CWD on California’s wild cervid populations. The project aims 
through consultation sessions, training workshops, culturally relevant materials, and human dimensions research 
to evaluate outreach efforts. With a 1-year extension, project activities continue through Aug. 2026. 
 
Methods and Approach: We advertised and hired a Research Scientist I (Social/Behavioral Science) with 
education and experience in tribal outreach and communication to lead this project. In coordination with CDFW’s 
statewide and regional Tribal Liaisons, the Research Scientist developed and implemented a targeted plan for 
tribal outreach and consultation in California. Through consultation and in-person workshops with tribes and 
other stakeholders, including hunters, meat processors, and taxidermists, we developed culturally relevant 
outreach materials, provided hands on training, and attended cultural to form new and strengthen current 
partnerships between CDFW and California Native American tribes to limit the spread of CWD. 
 
Outcome and Impact:  
 
CWD Tribal Toolkit: The Research Scientist created a CWD Tribal Toolkit, a collection of materials that 
provides (1) scientific and general information about CWD to tribes for use in CWD management, (2) outreach 
materials that can be adapted by tribes for use with their tribal members, and (3) information about how to submit 
samples to CDFW and sample agreements. This toolkit has been used by tribes in developing a CWD management 
plan for tribal lands (currently under development) and developing outreach materials. The toolkit is being 
adapted by the Western Association of Fish and Wildlife Agencies (WAFWA) for use by other agencies. 
 
Tribal Trainings: Completed CWD sampling trainings with four different federally recognized tribes and plans 
for trainings with two additional federally recognized tribes in Spring 2026.  
 
Received CWD Samples from tribes: Increased both the number of CWD samples submitted to CDFW’s CWD 
surveillance program from federally recognized tribes 5-fold (from 7 to 36) and the number of tribes submitting 
CWD samples from 1 to 4. 
 
Outreach: Completed targeted and general outreach to tribal governments and tribal members across the state of 
California. We worked directly with 9 tribes. We have attended tribal council meetings (1), intertribal organization 
meetings (2), meetings with tribal staff, tribal hunt tag draw events (1), and tribal festivals (3). 
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Project Title: Response to California’s First CWD Detections 
 
Recipient: California Department of Fish and Wildlife (CDFW) 
 
Project Description: This project aims to (1) enhance chronic wasting disease (CWD) surveillance in California’s 
CWD management zones (deer hunt zones with or within 5 miles of a CWD detection) to determine prevalence 
and geographic extent of current CWD outbreaks; (2) identify areas of deer congregation and high use in CWD 
management zones, and (3) apply novel environmental and live animal sampling and testing techniques to 
augment traditional CWD surveillance and investigate potential for prion hotspots. These will be incorporated 
into a California specific, agent-based CWD risk and spread model to inform management. Results from USDA-
approved CWD testing methods will be included in our publicly accessible statewide CWD surveillance and 
monitoring dashboard (https://wildlife.ca.gov/CWD). 
 
Methods and Approach: We hired two Environmental Scientists to lead CWD activities for each CDFW Region 
(Inland Deserts and Central) with a CWD management zone including mandatory CWD sampling of hunter 
harvested deer; outreach with local partners (meat processors, taxidermists, local agencies, hunters, and tribes); 
training for CWD sampling; response and sampling deer mortalities (vehicle strikes, sick or injured, collared deer, 
etc.); determine deer congregation and land use; and organize and led deer surveys and captures around CWD 
detections. Contracts with academic institutions to refine a California specific, agent-based CWD risk and disease 
spread model and perform CWD prion amplification assays. 
 
Outcome and Impact:  
 
Surveillance in CWD management zones: CWD surveillance in CWD management zones increased 4-6 fold 
from 2023 numbers (https://wildlife.ca.gov/CWD) both through mandatory sampling of hunter harvests and 
higher weighted samples from roadkill and clinical suspects in and around the CWD-detections. Current 
surveillance suggests that CWD outbreaks are localized and a cohort study designed with outreach components 
was developed to refine surveillance around CWD outbreaks, especially the town of Bishop, Inyo County. 
 
Deer congregation and landscape use: Likely deer congregation sites within 5-10 miles of the current detections 
will be surveyed to ground truth those locations. Ground surveys and captures are planned in and around the town 
of Bishop, where 4 of the states 5 CWD-positive deer have come from, to estimate the deer population and 
connectivity to adjunct migratory deer herds. 
 
Environmental and antemortem sampling: Using already planned deer management captures, RAMALT 
(tested via IHC at a NAHLN lab, no detections) and ear punch biopsies were performed on deer captured in 
Madera County and will be performed on captures in Mono and Inyo Counties. Ground surveys and captures have 
commenced for deer in the town of Bishop to determine population size and connectivity to adjacent migratory 
herds. Environmental sampling for prions will begin this Winter and will continue quarterly at the same 8-12 
sentinel sites through the end of the project.      
  

https://wildlife.ca.gov/CWD
https://wildlife.ca.gov/CWD
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Project Title: CWD Risk in Wild Cervids: Expanding Surveillance Strategies to All Susceptible North 
American Species (Cornell University) 
 
Recipient: Cornell University 
 
Project Description: The goals of this work were to develop a framework for incorporating western‐specific data 
into the CWD Data Warehouse, with subsequent upload of surveillance, demographic, harvest, and cervid facility 
data into the Warehouse by (at least) three agencies in the Western Association of Fish and Wildlife Agencies 
(WAFWA). We further aimed to conduct a virtual expert elicitation activity with wildlife health representatives 
to identify and rank risk factors associated with CWD emergence and spread in western ecosystems, then integrate 
what we learned into a novel surveillance model. Finally, we aimed to integrate additional novel computational 
models into the CWD Data Warehouse for use by any wildlife agency. 
 
Methods and Approach: For the first goal, we wrote software pipelines to upload data from 5 states and have 
begun the process for other states and provinces. For the second goal, we hosted meetings with our Steering 
Committee (Nevada, Alaska, Alberta, Texas, and Oregon), where we planned and deployed the expert elicitation 
process to expand the Hazard model for application in western regions. We met each week with project leadership, 
modelers, and state, federal, and provincial wildlife representatives and biologists, to plan and execute model 
building to benefit all wildlife agencies. Finally, we worked with quantitative scientists to develop and deploy 
technological models. There is a drafted report that will be distributed (after USDA review), and findings will be 
shared at upcoming AFWA and WAFWA conferences. 

Outcome and Impact:  
The work resulted in three published scientific manuscripts: 

• Schuler K, et al. 2025. A “hazard model” using risk-weighted surveillance for first detection of chronic 
wasting disease. Preventative Veterinary Medicine. 

• Booth J, et al. 2025. Management agencies can leverage animal social structure for wildlife disease 
surveillance. Journal of Wildlife Diseases. 

• Wang J, et al. 2025.Strategic planning of prevention and surveillance for emerging diseases and invasive 
species. Proceedings of the National Academies of Sciences. 

One scientific manuscript still in preparation: 
• Thompson N, et al. 2026. The Western Hazard Model: Extension of a risk-

based chronic wasting disease surveillance model to the western United States and Canada.  
And many open software codes, usable by any wildlife agency in North America, including: 

• Open code for the Sample size calculator for declaring a population free of infectious disease as well as 
for the Efficient Sample Size Calculator, both of which can be used by any agency outside of the CWD 
Data Warehouse to plan surveillance of any disease. 

• Public GitHub repositories for the Epizootic Risk Model; for the Prevalence Estimator Data Export; the 
Disease Cluster Analysis Data Export; and the Sample Allocation Model, which are useful to any 
agency using the CWD Data Warehouse. 

  

https://doi.org/10.1016/j.prevetmed.2025.106599
https://doi.org/10.1016/j.prevetmed.2025.106599
https://doi.org/10.7589/JWD-D-24-00079
https://doi.org/10.7589/JWD-D-24-00079
https://doi.org/10.1073/pnas.2507202122
https://doi.org/10.1073/pnas.2507202122
https://doi.org/10.7298/ka5p-bj90
https://doi.org/10.7298/smzr-1a70
https://github.com/Cornell-Wildlife-Health-Lab/epizootic-risk-model-v2
https://github.com/Cornell-Wildlife-Health-Lab/prevalence-estimator-data-export-v2
https://github.com/Cornell-Wildlife-Health-Lab/disease-cluster-analysis-data-export-v2
https://github.com/Cornell-Wildlife-Health-Lab/sample-allocation-model
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Project Title: Assessing and Reducing Environmental Chronic Wasting Disease Prion Load (Colorado State 
University) 
 
Recipient: Colorado State University 
 
Project Description: We assessed environmental prion contamination in the Rocky Mountain National Park and 
whether natural wildfires, controlled burns and/or experimental prion incineration conditions in the laboratory 
can reduce prion titers to interrupt indirect CWD prion transmission. 
 
Methods and Approach:  
Objective 1. Use paired-pool RT- QUIC and/or PMCA to systematically sample and test feces and plant samples 
in the Rocky Mountain National Park for CWD prions. 
 
Objective 2. Model prescribed burning in the laboratory using controlled incineration of experimentally 
contaminated feces and plants. 
 
Objective 3. Use paired-pool RT- QUIC and/or PMCA to estimate decreased prion loads after incineration. 
 
Outcome and Impact:  
 

• Optimized and implemented paired pooled RT-QuIC (2PRTQ) for high-throughput testing of 
environmental samples (Objective 1 and 3) 

• Tittered our prion isolates and constructing our standard curves (Objectives 1 and 2) 
• Contaminated plants with known concentrations of prions 
• Optimized RTQ and PMCA parameters (Objective 3) 
• Optimized extraction protocols to recover spiked prions from our plant and fecal samples 
• Burned contaminated samples at various times and temperatures 
• Collected and tested 236 fecal and plant samples collected from the Rocky Mountain National  

Park (ROMO) 
• Preliminary data 

o shows ≥ 6 log reduction in prion titers after controlled incineration 
o We found 6/236 samples positive for CWD in the ROMO 

 One positive sample was a charred fecal pellet found in the East Troublesome burn 
scar. We currently are burning this sample at known temperature and duration to 
estimate prion decontamination parameters 

• This project is currently under a no-cost extension as we finish analyzing our ROMO and  
      controlled incineration studies 
• We expect to find exact burn parameters (temperature and duration) that eliminate prion 

contamination in fecal and plant samples. This will provide a framework for constructing 
controlled burn protocols that can reduce or eliminate prion contamination on landscapes. 

• We plan to perform linear regression analyses to estimate wildfire burn intensities from prion titers 
in samples from those wildfires 
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Project Title: CWD in FL – Early Detection Opportunities 
 
Recipient: Florida Fish and Wildlife Conservation Commission 
 
Project Description: After over 20 years of surveillance by the Florida Fish and Wildlife Conservation 
Commission (FWC), CWD was detected in a wild white-tailed deer doe in Holmes County, Florida in 2023. This 
finding initiated FWC and the Florida Department of Agriculture and Consumer Service’s joint response plan. 
For FWC, CWD response is largely focused on intensive surveillance in the area surrounding this initial positive 
deer, in the remainder of Holmes County, and adjacent counties. FWC utilizes a risk-based model to determine 
CWD sample quotas for each county statewide, with higher quotas near our index case and counties bordering 
Georgia following their positive detections of CWD close to the Florida border. 
 
Methods and Approach: The FWC primarily acquires CWD samples from hunter-killed or road killed deer to 
achieve county quotas. Most hunter-killed samples come from partnerships with taxidermists and processors 
throughout the state. Road killed deer heads are collected primarily by FWC staff and held at satellite freezers 
throughout the state until they can be transported to our wildlife research lab for sampling. Once deer heads are 
retrieved, wildlife health staff sample them and ship out for diagnostic testing that has been largely funded by the 
2024 CWD Cooperative Agreement. 
 
Additional staff were needed due to the increase in CWD quotas after the detection of our first positive CWD 
case. We created an additional position funded by the 2024 CWD Cooperative Agreement. This allowed us 
another staff member to collect deer for CWD testing from across the state, collect samples, enter data, and ship 
tissues to diagnostic labs. The CWD Cooperative Agreement also allowed us to implement our Sick/Injured 
Wildlife Response Contactor program. Enrolled contractors were trained to collect deer heads or sick deer for 
CWD sampling and disease testing, allowing us another method to collect high priority deer, particularly in areas 
where we have no staff available. 
 
Outcome and Impact: Over our 2024-2025 season, running from July 1st-June 30th, we tested over 3,500 deer 
across the state for CWD, meeting quotas in 53 of 67 counties. The season yielded no additional positive cases, 
supporting the fact that Florida does not have widespread cases of CWD yet. Many new freezers were placed 
throughout the state to aid in collection that also increased samples. Going into our 2025-2026 sampling season, 
we are consistently ahead in sampling goals compared to the 24-25 season and anticipate having at least 1.5x as  
many samples tested by the end of the season. Our increased sampling efforts allowed us to detect our second 
positive case of CWD in September 2025 within 5 miles of our index case. 
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Project Title: Improving surveillance techniques after the first positive CWD detection In Indiana 
 
Recipient: Indiana DNR, Division of Fish, Wildlife, & Nature Preserves 
 
Project Description: Chronic wasting disease (CWD) is a serious concern that affects captive and wild cervids 
and involves complex rules and regulations at local, state, and federal levels to prevent and contain its spread. 
While USDA provides requirements for states participating in the national CWD Herd Certification Program 
(HCP), each state manages the prevention and control of CWD differently. Educating cervid producers as well as 
the veterinarians and regulatory personnel who serve them on best practices, testing methodologies, sample 
submission, and requirements for participation in USDA’s CWD HCP is vital to controlling CWD. 
 
Methods and Approach: During the ’23 – ’24 deer hunting season, Indiana detected its first case of chronic 
wasting disease (CWD) in a hunter harvested deer. Through this experience, we identified inefficiencies in our 
surveillance approach which resulted in a slower response time, from harvest to hunter communication. The 2024 
CWD Cooperative Agreement has allowed us to streamline our surveillance methods, increase laboratory 
diagnostic funds, and determine the most effective avenues for securing CWD samples quickly and efficiently 
thereby offering test results to hunters more quickly. We proposed work to contribute to our existing CWD 
surveillance program and allow us to build more efficiency/expand our CWD partner incentive program. We 
accomplished this objective using four strategies including optimizing shipping for partners, offering easy-to-
access training materials, increasing our supply backstock, and augmenting diagnostic funding.  
 
Shipping: Prior to this grant, DNR staff provided a courier service for participating partners. This entailed staff 
driving to partner locations statewide to drop off supplies and pick up collected data sheets and samples. This 
process was time consuming and expensive. We have since piloted and established a shipping protocol for 
supplies and samples. For most partners, DNR ships appropriate supplies, datasheets, and written protocols to the 
partner along with a stock of return overnight shipping labels. 
 
Training: We created a series of three videos designed to both train new partners to collect CWD samples and to 
be readily available for partners at any time. These videos are located on Indiana DNR’s YouTube channel and 
are only available to people with the link. 
 

• CWD Datasheet: https://youtu.be/hJOzpCKHIqE 
• CWD Sampling: https://youtu.be/cPdVuyx8RHY 
• CWD Shipping: https://youtu.be/UnJmSLI4CSk 
 

In addition, we created a publicly available training video for hunters designed to guide them through using a 
self-service CWD station. 
 

• How to use a CWD drop-off cooler: https://youtu.be/PXOPx38ZLiE 
 

Supply Backstock: We purchased outdoor shipping containers and installed them at a central property to increase 
our capacity to store supply backstock. This will allow us to respond more quickly should we need to bolster 
surveillance. We are currently in the process of purchasing backstock organization supplies and the supplies 
themselves. 
 
Outcome and Impact: Due to the new statewide coverage of the partner program and having detected our first 
case of CWD, we were unsure how many samples to expect, which made planning and budgeting difficult. We 
used some available funding to augment our diagnostic funds, allowing us to freely receive samples from partners. 
This contract was initiated in late 2025 and will end in September 2026. 
  

https://youtu.be/hJOzpCKHIqE
https://youtu.be/cPdVuyx8RHY
https://youtu.be/UnJmSLI4CSk
https://youtu.be/PXOPx38ZLiE
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Project Title: A streamlined approach to improve outreach, education, and stakeholder engagement in Chronic 
Wasting Disease surveillance in Kentucky 
 
Recipient: Kentucky Department of Fish and Wildlife Resources (KDFWR) 
 
Since 2021, KDFWR has intensified its CWD surveillance efforts in western Kentucky. Through this process, we 
recognized the need to expand CWD surveillance, education and outreach efforts but this heightened focus has 
strained the agency’s already limited resources. This highlighted the need to grow Kentucky’s voluntary self-
service surveillance programs by expanding a “DIY” mail-in CWD sampling kits program for hunters and 
developing a complementary CWD mobile app. 

To accomplish these goals with the funding provided, KDFWR developed 4 objectives. The first was to expand 
a “DIY” mail-in CWD sampling kits program to increase CWD surveillance across Kentucky. KDFWR purchased 
supplies and assembled 800 kits. We mailed 358 kits to hunters and distributed an additional 83 kits at physical 
locations as in-person pickups. Hunters returned 20% of the kits distributed in 2024 and 13% of the kits distributed 
in 2025 to date, with only 1 unusable sample. This enhanced our capacity to collect CWD samples statewide and 
provided another method for hunters to submit samples for testing, thereby improving KDFWR’s CWD 
surveillance efforts. 

The second objective was to develop a complimentary CWD mobile app offering statewide and region-specific 
information concerning CWD in Kentucky. To complete this objective, KDFWR hired a mobile application 
developer to create and publish the KY Deer & Elk app, which provides pertinent information on CWD 
surveillance zones and regulations, sampling options, and maps, as well as additional local resources for hunters. 
The app was immediately successful following its launch in September of 2025 and by January 2026, had 
approximately 14,000 individual downloads. The mobile app has successfully addressed a significant CWD 
communications need and is proving to be another tool to help KDFWR promote stakeholder engagement. 

The third objective was to develop a marketing and communications plan to promote engagement with voluntary 
self-service CWD surveillance programs. KDFWR’s Wildlife Health Program worked closely with staff in the 
Information & Education Division to develop reusable marketing and communications materials to promote 
hunter engagement with voluntary self-service CWD surveillance programs. This is beneficial, not only for 
KDFWR which has limited resources, but for hunters to stay updated on CWD news and sampling options as 
CWD continues to be a threat to both the wild cervids populations and captive cervid industry in the 
Commonwealth. 

The fourth objective was to conduct an analysis of the effectiveness of the aforementioned objectives. KDFWR 
sent a survey assessing these programs to hunters that submitted samples through our voluntary sampling 
programs, and another survey was available on the mobile app to assess app functionality and user satisfaction.  
Hunters seemed to like KDFWR’s voluntary self-service programs, and their feedback will be considered in future 
CWD surveillance planning. 94% of app users said that they were satisfied with their overall app experience and 
ranked features like the maps and ‘finding local services’ as some of their favorite in-app features. We anticipate 
continued and growing use of the app, as over 70% of respondents said they would recommend this app to other 
hunters. 
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Project Title: Increasing CWD surveillance in Louisiana 
 
Recipient: Louisiana Department of Wildlife and Fisheries (LDWF) 
 
Project Description: LDWF used project funding to increase CWD surveillance in Louisiana specifically in areas 
adjacent to the Louisiana CWD control area and areas of the state adjacent to Alabama and Mississippi where 
CWD had been detected in each of these states. Additionally, LDWF used project funding to help cover the costs 
of diagnostic testing. 
 
Methods and Approach: LDWF has 8 coolers within the CWD control area and 5 coolers outside of the control 
area. These coolers were available for hunters to place harvested deer for LDWF collection and subsequent testing 
for CWD. This project increased CWD sampling efforts by hiring 2 biologists that focused on CWD sample 
collections in specific regions of the state, including samples from coolers, processors, taxidermists, DMAP clubs, 
and LDWF WMA hunter check stations. They also assisted with sample data entry and preparation of samples 
for laboratory submission. This project also covered some of the costs for diagnostic testing of CWD samples. 
 
Outcome and Impact: Hiring 2 seasonal biologists and having them trained in proper CWD sampling techniques 
and sample processing prior to the hunting season resulted in them collecting 300 samples each which was the 
target number for this project. The goal for this project was diagnostic testing of 2,400 deer for CWD. LDWF 
exceeded this goal by sending 2,581 samples for diagnostic testing. This project successfully met its goal of 
increased CWD sampling in target areas. This project benefited Louisiana hunters by increasing the ease of having 
their deer tested for CWD prior to consumption as per Center for Disease Control and World Health Organization 
recommendations pertinent to the consumption of venison from CWD-endemic areas. 
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Project Title: Chasing the Deer Denominator: Establishing a Standardized White-Tailed Deer Abundance 
Estimator for CWD Treatment Areas (Michigan State University) 
 
Recipient: Michigan State University, in collaboration with Wildlife Services and the Michigan Department of 
Natural Resources 
 
Project Description: Effective Chronic Wasting Disease (CWD) management depends on understanding local 
deer densities before and after targeted removal actions. This project aims to develop a standardized, repeatable, 
and practical estimator for white-tailed deer density in 9-mi² CWD hotspot treatment areas, focusing on passive 
technologies such as camera traps and unmanned aerial vehicles (UAVs). We deployed these technologies in a 
state game area in Michigan with habitats represented in the upper Midwest landscapes and evaluated the field 
collection, feasibility, and 6 statistical modeling frameworks for analysis. 
 
Methods and Approach: A structured literature review intended for publication, field data collection via cameras 
and UAVs, and semi-automated processing pipelines were executed. The project evaluated six complementary 
statistical approaches for management-ready abundance estimates. These methods include the Random Encounter 
Model (REM), Time-to-Event (TTE), and Space-to-Event (STE) models, which produced initial outputs in 
August 2025. The project is advancing camera-based distance sampling, supported by semi-automated 
distance-assignment tools whose accuracy is being iteratively improved following comparisons with manually 
assigned distances. In parallel, N-mixture models are planned for final analysis during January–March 2026, with 
a cleaned and assembled database prepared earlier in the project. Finally, drone-based abundance estimation 
incorporates UAV flights-initiated March 2025, which add an additional dataset and use an automated You Only 
Look Once (YOLO) machine learning approach for object ID in thermal imagery from the drone. 
 

 
Figure 1. Timing of deployment of cameras 

 
Outcome or results: Collectively, these methods provide a diverse analytical foundation, and the three completed 
model types (REM, TTE, STE) already demonstrate that the project’s integrated, passive-sensor approach can 
yield realistic density estimates aligned with local ecological knowledge and suitable for standardized 
CWD-management evaluation across jurisdictions. While our project is still in progress, we see that density 
estimates are reasonable (i.e., REM estimates were 34 deer per square mile in open habitat, 9 deer per square mile 
in forest habitat) and vary with habitat, time of year, time of day, and in model precision. Observation and 
ecological process components of the deer density estimates will be further evaluated and compared in the coming 
months. 
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Project Title: CWD Outreach: Cultivating Long-term Engagement with a Long-term Issue (North Dakota 
Game and Fish Department) 
 
Recipient: North Dakota Game and Fish Department 
 
Project Description: CWD was first detected in North Dakota in 2009. Since then, CWD has only been 
documented in the western half of North Dakota. Recent CWD detections in free-ranging deer in Manitoba and 
Minnesota indicate risk of CWD in the eastern half of North Dakota is high, and hunters should be engaged in 
the issue to minimize the spread of the disease. 
 
Methods and Approach: We measured hunter engagement through our voluntary hunter surveillance program. 
The second year of a four-year surveillance plan was conducted in 2024. Ten deer hunting units in the northeast 
part of North Dakota were prioritized for sampling with a goal of testing the number of adult deer equivalent to 
10% of the gun license allocation. 
 
Outcome and Impact: This project delivered specialized outreach to these units with the goal of improving 
engagement in our voluntary hunter surveillance program in the area. A total of 1,456 animals were tested for 
CWD in 2024. CWD was detected in 17 deer in western North Dakota. There were no CWD detections in the 
surveillance area. The testing goal was not met in any unit, with ‘percentage of gun license allocation tested’ 
ranging from 1.5 – 9.4%. The confidence in ‘disease-free’ status (<1% prevalence) is a function of sample size. 
In prioritized units, it ranged from 21.4% to 70.7%. A total of 1,890 CWD self-sampling kits were sent to hunters. 
Of these kits, only 65 samples were received for testing. Additional outreach efforts were focused on gratis-license 
holders who are generally underrepresented in voluntary sampling. Across the 10 units, approximately 8.1% of 
deer harvested by regular license holders were tested, while 4.8% of deer harvested with a gratis tag were tested. 
Surveillance goals were also limited by below average harvest success during the deer-gun season. The hunting 
success rate across the ten units was approximately 48.9%. The hunting success rate and the number of hunter-
provided samples were used to generate an estimate of the proportion of harvested deer tested. Except for Unit 
3A4, this estimate was improved from previous surveillance years, indicating an increase in hunter participation. 
Approximately 30% more samples were submitted compared to previous sample totals in the surveillance area. 
Based on overall results, we conclude that considerable improvement is needed for surveillance goals to be 
achieved. 
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Project Title: Implementing Risk-based Surveillance for Chronic Wasting Disease in New Jersey 
 
Recipient: New Jersey Department of Environmental Protection – Fish and Wildlife 
 
Project Description: Chronic wasting disease (CWD) poses a significant threat to wild white-tailed deer in New 
Jersey, though the disease has not been detected in the state. Early detection is critical to prevent the ecological, 
economic, and social consequences of CWD establishment. This project aimed to address gaps in existing 
surveillance by transitioning to a risk-based sampling strategy, increasing public engagement opportunities, and 
expanding overall CWD testing capacity. 
 
Methods and Approach: 

1. Risk-based Surveillance Planning: We engaged experts with the Surveillance Optimization Project for 
Chronic Wasting Disease (SOP4CWD) to guide the transition toward an annual, data-guided, risk-
weighted surveillance framework with county quotas. This work drew on advanced modeling and 
analytical methods provided by experts from SOP4CWD. 

2. Public Access to Testing: While we initially planned to launch a pilot deer head drop-off program at three 
statewide locations, this component was not launched during the reporting period. However, preparatory 
work included identifying strategic locations and developing outreach materials to support future 
implementation. 

3. Expanded Testing Efforts: We worked with local processors, butchers, and partners to boost sample 
acquisition. Efforts focused on logistics planning to increase testing capacity and better align with 
proposed surveillance quotas. 

 
Outcome and Impact: 

• Strategic Surveillance Framework: Engagement with SOP4CWD provided a clear pathway 
toward a risk-based surveillance protocol, enabling more efficient allocation of sampling effort 
across management units. 

• Enhanced Sampling Planning: Preliminary outreach and planning have begun the groundwork 
for increasing statewide sample totals. 

• Stakeholder Confidence: Continued progress on risk-based planning and sampling strategies to 
reinforce public confidence in the state’s commitment to proactive disease surveillance. 
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Project Title: Improving CWD surveillance and stakeholder outreach in Nevada 
 
Recipient: Nevada Department of Wildlife 
 
Project Description: Nevada has never had a detection of CWD. However, in 2024 CWD was detected in Bishop, 
CA, only 25 miles from the border. Nevada, when compared to other states, has poor surveillance due to low 
numbers of tags issued and low hunter participation. In response to the 2024 Bishop detection, Nevada introduced 
mandatory sampling and transport restrictions in the western part of the state. This complemented existing 
transport restrictions across state lines. This grant was received to hire CWD technicians to facilitate mandatory 
sampling, fund law enforcement patrols to improve compliance, fund check stations and self-sampling in the rest 
of the state to improve surveillance, and to conduct extensive outreach about mandatory sampling, voluntary 
sampling, and compliance with transport restrictions. We were able to obtain a short no cost extension and the 
grant funded work from 9/30/24 to 12/31/25. 
 
Methods and Approach: The grant was successful at accomplishing the goals of the project. We notably 
increased statewide surveillance with 626 samples collected in the 2024-25 season and 541 samples collected in 
the 2025-26 season (to date). Thanks to the work of our CWD technicians to mail out kits and respond to hunter 
requests, 144 samples in the first year and 246 from the current year we collected by hunters via self-sampling 
kits. To accomplish this, we sent out over 1000 kits in the first year and around 2000 in the second year. 
 
Outreach was successful in notifying hunters in the mandatory zone of the requirements, as we achieved an 85% 
compliance rate within the mandatory zone. The voluntary compliance rate for the rest of the state was 9% for 
deer, which we believe is above the historical average. 
  
Outreach on both subjects was extensive. We used streaming audio to reach 54,189 individuals in Nevada. We 
ran a total of 1,066,133 commercials on connected television both in state and out of state, including in Spanish. 
For social media we had 1,181,994 Impressions (64,006 clicks) on Facebook/Instagram and 412,404 Impressions 
(93 clicks) on YouTube both in and out of state. Our geofencing outreach had 661,410 Videos Played with 1,402 
clicks. 
 

Outcome and Impact: 
1. We collected a record number of statewide samples 
2. We had >80% compliance in the first year of mandatory sampling 
3. We conducted extensive outreach to improve compliance with regulations and encourage testing. 
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Project Title: Oregon Chronic Wasting Disease Prevention, Surveillance, and Management Program 2024 
 
Recipient: Oregon Department of Fish and Wildlife 
 
Project Description: The CWD Coordinator led all sample collection training, CWD sampling, information, 
education, and outreach. We developed and implemented outreach materials and programs for wild cervid 
stakeholders including hunters, news media, and the general public by providing radio interviews, and engaging 
the Oregon Association of Broadcasters for wider statewide coverage of radio and television broadcasting 
involving CWD outreach in future seasons. We partnered with the Communications staff to develop new signage 
and educational materials on proper decontamination, disposal guidance, and transport ban restrictions. 
Promotional CWD stickers were developed for public meetings and sports shows. Staff updated the taxidermist 
and butcher vendor CWD sampling and cervid meat donation protocol and held small working group meetings to 
discuss updates with internal staff and the Oregon State Police. 
 
Methods and Approach: Sampling size continued to increase at an elevated rate during this funding period with 
our 2024-25 goal to collect 4,000 CWD samples by July 1, 2025. This goal was achieved and surpassed, with 
sample numbers reaching 4824 for the season. Staff also partnered with the Oregon Hunters Association (OHA) 
to offer two incentives for CWD testing in Oregon for the 2024-25 season. Additional tasks included creating 
press releases, creating advertising materials, providing hunter information to OHA for the drawing, social media 
outreach, website promotion, and targeted emails. Two winners were selected and notified in June 2025. Staff 
also performed routine updates to CWD results on the online reporting website. 
 
Outcome and Impact: Staff also reviewed our statewide CWD response to a detection and developed specific 
staff training. Additionally, staff created an automated report of hunter information for use in the SOP4CWD 
warehouse data pipeline and set up a shared Google Drive with Cornell staff for automating CWD data transfer 
from Survey123 to the SOP4CWD data warehouse. Products of this work will be automating CWD results 
reporting for the ODFW website and data quality assurance. Staff also attended SOP4CWD Hazard Model 
meetings for western states. The CWD coordinator provided field staff with supplies and a protocol for proper 
surface and tool decontamination utilizing a 2% Virkon S solution and a 10%/40% bleach solution. Staff contacted 
Oregon DEQ regarding lined landfills to begin special waste permitting procedures for disposal of CWD positive 
carcasses and parts into approved facilities. The disposal of illegally imported CWD positive carcasses and parts 
began at the incinerator at Oregon State University’s Veterinary Diagnostic Lab. Trainings were provided to 50+ 
permitted Oregon taxidermists/meat processors on collection of appropriate tissues during this and the previous 
fiscal year funding period. A cooperative incentive-based program ($10/sample) was utilized as a direct result of 
these funding opportunities. Training also helped increase sampling effort and efficiency with nearly 25% of 
samples coming from taxidermists and meat processors. All 2024 efforts were completed with the CWD 
coordinator leading ODFW district field staff and 6 temporary CWD field biologists hired through a leveraged 
General Fund grant and stationed strategically statewide. 
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Project Title: Developing an optimal mitigation strategy for chronic wasting disease in Columbian white-tailed 
deer (Oregon Department of Fish and Wildlife) 
 
Recipient: Oregon Department of Fish and Wildlife (ODFW), in collaboration with the University of Illinois 
Urbana-Champaign (UIUC) and University of Montana 
 
Project Description: This project advanced a genetics-informed, multi-species approach to evaluating chronic 
wasting disease (CWD) risk and management options for the Columbian white-tailed deer (CWTD), a subspecies 
of conservation concern that persists in two small, isolated populations in Oregon and Washington. We expanded 
sampling of CWTD from the lower Columbia River population and Douglas County, and of sympatric cervids 
(elk and black-tailed deer) that overlap CWTD range. We are sequencing the prion protein gene (PRNP) that has 
been shown to have variants that greatly influence CWD and are examining the sequences for the non-
synonymous SNPs that impact CWD. In parallel, we initiated development of a system dynamics (SD) model 
tailored to the CWTD system. This framework allows us to combine data and system knowledge with mechanistic 
representations of real-world processes, enabling computer simulations to test how alternative management 
actions may influence disease dynamics and host populations. 
 
Methods and Approach: Collaborators coordinated with state and federal agencies to obtain additional tissue 
and DNA samples from CWTD and sympatric cervids. At UIUC, PCR conditions were optimized to reliably 
amplify the full PRNP coding region, including lower-quality DNA, while avoiding pseudogene amplification 
and allelic dropout. Sanger sequencing and sequence assembly were conducted, the phase of haplotypes inferred, 
and variant frequencies quantified to assess genetic variation relevant to CWD. Regular coordination meetings 
aligned sampling priorities and analytical milestones. We restructured an existing white-tailed deer CWD SD 
model to the CWTD system through collaboration with ODFW, WAFW and USFWS biologists who are 
responsible for managing these populations. Notably, the model was expanded to capture infection and 
competition dynamics across multiple host species (CWTD, elk, and black-tailed deer) and allow for shifts in 
species-specific genetic PRNP variation. Vensim software was used to build the updated model and re-calibrate 
to system specific data (e.g., ungulate demographics, gene frequencies, flood severity). 
  
Outcome and Impact: Additional CWTD and sympatric cervid samples were received and processed; DNA 
extraction and PRNP sequencing were conducted; PCR and sequencing protocols were refined. Preliminary 
analyses are providing more precise estimates of PRNP variant frequencies in CWTD and overlapping cervid 
populations are allowing us to consider the degree of potential genetic impact on CWD in CWTD, elk and black-
tailed deer. Model calibration has led to insights into variable CWTD success across subpopulations, likely 
resulting from variable resource quality and BTD presence. Ultimately, this genetics-informed, mechanistic 
framework will allow managers to simulate outcomes from CWD mitigation strategies for a threatened cervid in 
a multi-species context. The integrated approach supports evidence-based decisions to balance stakeholder goals 
in the face of declining cervid populations. 
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Project Title: Ohio: Increasing Testing Capacity for CWD Testing in Wild Cervids 
 
Recipient: Ohio Department of Agriculture (ODA) – Animal Disease Diagnostic Laboratory (ADDL) 
 
Project Description: This project aimed to increase Chronic Wasting Disease (CWD) testing capacity for wild 
cervids at ADDL. We focused on three key objectives: 1) Verification of a new instrument for sample purification, 
2) Acquisition and integration of the verified instrument into routine testing, and 3) Hiring additional seasonal 
laboratory staff to meet increased testing demand. 
 
Methods and Approach:  
Verification: Verified the ASSIST PLUS pipetting robot (Integra LifeSciences) for use in CWD ELISA protocols 
employing TeSeE Short Assay Protocol Combi Kit.  
 
Comparison: Conducted side-by-side comparisons with TeSeE NSP PrP Purification System -NSP (Bio-Rad 
Laboratories) and manual methods, using known Positive and Not Detected samples on 2 separate days. 
 
Integration: Purchased and installed the instrument, revised Standard Operating Procedures (SOPs), and 
evaluated steps needed for routine use. 
 
Productivity: Expanded trained staffing to support higher throughput. 
  
Outcome and Impact: Successfully verified the ASSIST PLUS as an effective purification method for CWD 
ELISA testing. Integrated the instrument into routine operations, reducing processing time by 14 minutes per run 
compared to the NSP and enabling parallel testing with existing equipment. Increased testing capacity is estimated 
at 40%, compared to the previous season. Reduced analyst strain, and improved turnaround times. Established 
staffing, equipment, and best practices to optimize workflow for future seasons. Acquired the ability to fulfill 
expedited testing requests, supporting timely venison donation programs. Shared verification data with NAHLN 
and presented findings at the American Association of Veterinary Laboratory Diagnosticians 2025 annual 
meeting. 
 
This project bolstered Ohio’s wildlife disease surveillance by fortifying its diagnostic backbone and elevating 
testing capacity to unprecedented levels. With a surge in throughput and streamlined workflows, ODA-ADDL 
delivered faster, reliable CWD detection—empowering proactive management of wild cervid populations and 
safeguarding Ohio’s ecosystems. These advancements not only protect wildlife’s health but also support food 
security initiatives. 
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Project Title: Genetic assignment tests using single nucleotide polymorphisms in white-tailed deer as a 
management tool for chronic wasting disease (Pennsylvania State University) 
 
Recipient: The Pennsylvania State University 
 
Project Description: Microsatellites have been the primary method for genetic studies; however, there is 
currently more focus on using single nucleotide polymorphisms (SNPs) to identify individuals and make 
inferences at a population level. White-tailed deer SNPs have recently been developed from a large collection of 
tissue samples obtained from deer across the Mid-Atlantic and midwestern US from 2019 to 2021 (Navarro et al. 
2025; White-tailed Deer Genetic Resources). Movements (natural or anthropogenic) of CWD-positive deer can 
undermine local management actions, thus understanding these movements by inferring the most likely 
geographic origin of CWD-infected deer could allow more effective control actions and evaluating whether a 
CWD detection could be attributed to dispersal from another area or a sign of local establishment of disease. 
 
Methods and Approach: 

• All agency personnel received tissue applicators, storage vials, and a template for collection of metadata 
(October/November 2024), then collected tissue samples for our effort that included metadata (sample ID, 
sex, age, location as county collection occurred or gps coordinates) for each sample received in our lab 
(December 2024/January 2025) 

• Tissue was processed, DNA was extracted and prepared and sent to contractor to get SNP genotyping for 
each sample or in-house for prion protein gene (Prnp) polymorphisms (February/March 2025) with both 
SNPs and Prnp completed within a few months (April/May 2025) 

• Performed filtering of samples and genetic markers that did not reach our quality threshold for SNPS 
(June/July 2025) and performed analyses with R code and several additional programs to assess population 
structure, genetic assignment tests, and Prnp (July/August 2025) 
 

Outcome and Impact: 
• We successfully genotyped 748 deer from 4 new states (DE, MD, ME, NJ) to our original SNPs analysis 

in 3 states (n=1,749; OH, NY, PA) all statewide along with the populated areas of the District of Columbia 
and Staten Island, NY. With future funding, we plan to include additional samples from all cardinal 
directions to create a master database of SNPs for white-tailed deer genotypes throughout the region to be 
made available to agencies/researchers to conduct genetic assignment tests. (Objectives 1-2) 

• We evaluated distribution of genetic variability by performing a principal component analysis and both 
non-spatial and spatial Bayesian clustering method and genetic assignment tests. These preliminary results 
indicate the presence of 15 or 22 genetic clusters, showing congruence with barriers previously detected 
using microsatellites. Genetic assignment tests were also successful using LOCATOR in program R 
(Objectives 1-2) 

• At the population level for Prnp (n = 521), there was no polymorphism in codon 116. Homozygote major, 
heterozygote, and homozygote minor were 0.971,0.021, and 0.008, respectively, for codon 95. 
Homozygote major, heterozygote, and homozygote minor were 0.660,0.257, and 0.083, respectively, for 
codon 96. (Objective 3) 

  

https://storymaps.arcgis.com/stories/9794d395588b45d7a055e86bf42d602b
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Project Title: Wild CWD Surveillance and Detection through Signature Volatile Organic Compound 
Identification (University of Pennsylvania) 
 
Recipient: Penn Vet Working Dog Center, University of Pennsylvania 
 
Project Description: This project supported the development of novel wild Chronic Wasting Disease (CWD) 
surveillance methods by characterizing the volatile organic compound (VOC) signature of CWD in cervid fecal 
matter and leveraging that signature to develop synthetic training aids for CWD detection dogs. Work was 
conducted in collaboration with the Wildlife Futures Program (University of Pennsylvania) and the Children's 
Hospital of Philadelphia (CHOP). 
 
Methods and Approach: Wildlife Health Technicians collected 105 novel fecal samples from CWD-endemic 
areas in Pennsylvania, and 25 were tested using RT-QuIC to confirm CWD status. Twelve trained detection dogs 
at the Penn Vet Working Dog Center were assessed on a subset of these samples, confirming canine detection 
performance prior to VOC analysis. CHOP then performed headspace VOC characterization of CWD-positive 
and CWD-negative fecal samples, identifying specific volatile compounds and their concentrations that 
differentiate the two groups.  
 
Outcome and Impact: Key compounds identified included Benzaldehyde, 2-Butenol 2-methyl-(E)-, and 
Dodecane, each of which showed higher normalized abundance in CWD-positive samples relative to CWD-
negative samples, though with substantial within-group variability. Ten negative samples were selected for 
inoculation to approximately match mean positive VOC levels. This approach was applied to develop both CWD-
positive training aids and CWD-negative foil training aids whose VOC profiles were confirmed to fall within the 
95% confidence interval of the corresponding true biological material. Testing these aids with trained CWD 
detection dogs in a double-blind scenario is currently ongoing as part of a no-cost extension and will assess the 
extent to which dogs correctly categorize the positive aids as CWD-positive and differentiate them from CWD-
negative samples and foil aids. This work advances the capacity for non-invasive, landscape-level CWD 
surveillance by improving the quality and availability of training materials for operational detection dog 
programs. 
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Project Title: Chronic Wasting Disease Surveillance on the Flathead Indian Reservation, 2024 
 
Recipient: Confederated Salish and Kootenai Tribes 
 
Project Description: Implemented Chronic Wasting Disease Surveillance and Emergency Response Plan for the 
Flathead Indian Reservation. 
 
Methods and Approach: This included sampling lymph nodes for CWD. Tribal Member Big Game Check 
Stations were implemented regularly on FIR; this provided increased opportunity to collect samples from tribal 
member hunters. Collectively, the Check-stations accounted for over 200 collected samples. 114 individual 
Tribal member hunters participated in submitting 165 lymph node samples over the grant period. Biologists / 
wardens / seasonal check station crew submitted 261 samples during the grant period. CWD testing Mandatory 
on any harvested animal from CWD management Zone 
 
Outcome and Impact: Obtained CWD testing samples from Tribal hunters for on / off Flathead Reservation 
harvest. One additional CWD positive detection was discovered in a new Wildlife Management Unit. Seasonal 
staff administratively harvest animals in Wildlife Management Units to achieve sample size targets; harvested 
animals donated to CSKT Food Sovereignty programs. Obtained samples from clinically affected animals; road 
or predator killed animals; mature animals, particularly males. This funding allowed CSKT to implement Part I: 
Surveillance of the CWD Surveillance and Emergency Response Plan for the Flathead Indian Reservation. We 
also increased hunter participation in submitting CWD sampling by implementing Tribal Big Game Hunter Check 
Stations due to mandatory sampling within CWD management zones. 
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Project Title: Development of a CRISPR based amplification assay for the detection of CWD in wild cervids 
(University of Georgia) 
 
Recipient: Athens Veterinary Diagnostic Laboratory, University of Georgia 
 
Project Description: The proposal addressed an important market need for a rapid and highly sensitive diagnostic 
as well as surveillance assay for the detection of CWD from clinical samples from wild cervids. The proposal was 
to develop and validate a novel amplification assay by leveraging the advantages of CRISPR and combining that 
with ELISA methodology to improve sensitivity of the assay. Compared to current methods of detection, 
CRISPRbased diagnostic assays are more specific and sensitive. The main objectives of this proposal were to: 1. 
Develop a CRISPR-ELISA amplification assay (CLISA) for the detection of CWD, 2. Test different sample types 
with CLISA to evaluate the analytical performance of the assay across various sample matrices, and 3. Compare 
CLISA with ELISA using clinical samples. 
 
Methods and Approach: Development and optimization of CLISA amplification assay: CLISA assay was 
developed based on the method as described by Chen et al (2020). Briefly, recombinant PrP protein was used as 
sample and different dilutions of it were tested. After washing to remove any unbound antigen, streptavidin 
labelled secondary antibody was added and then the plates were blocked with 1% BSA protein. A biotinylated 
DNA amplification template containing a T7 promoter sequence at one end was added to the plate. Plates were 
washed to remove any unbound DNA amplification template. Next, transcription reaction buffer, T7 RNA 
polymerase, and ribonucleotide triphosphates (rNTPs) were added, and plate were incubated at 37 °C for 1 h for 
transcription. Finally, the transcription products were detected by CRISPR/Cas13a. Determination of analytical 
sensitivity, specificity, and time to results of CLISA were determined by testing 2-fold dilution series of 
recombinant PrP protein. 
 
Outcome and Impact: We developed a complete workflow for CLISA and completed the development of this 
novel assay. We also completed the analytical validation using positive and negative controls. We are currently 
completing diagnostic validation and comparing the assay with Bio-Rad ELISA using clinical samples. The end 
date of the project with NCE is 09/14/26. 
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Project Title: Optimizing the surveillance and management of chronic wasting disease on Tribal 
lands for the preservation of culture and food sovereignty (University of Minnesota) 
 
Recipient: Regents of the University of Minnesota 
 
Project Description: CWD is difficult to eradicate once introduced, hence early detection and swift action with 
participation by all stakeholders are critical to control. The wildlife agencies of White Earth Nation and Leech 
Lake Band of Ojibwe drafted CWD management plans following scientific best practices, but it remains unclear 
how surveillance and changes in harvest regulations will reduce long term CWD prevalence on Tribal lands. Thus, 
we are leveraging existing tools for the optimization of surveillance, management and outreach such that Tribal 
management agencies and communities are empowered in the control of CWD on Tribal lands. 
 
Methods and Approach: Our goal was to optimize CWD surveillance and management for White Earth and 
Leech Lake reservations and co-create CWD outreach videos for broad community use. To do this, we adapted 
agent-based modeling tools, OvPOP and OvCWD, integrating reservation-level CWD surveillance and deer 
population data.We incorporated elements of northern deer biology and Tribal hunting, including annual 
migration behavior, extended harvest season, and annual variations in winter mortality. We used the adapted 
population model to 1) estimate CWD outbreak persistence following introduction to each reservation, 2) quantify 
the effectiveness of various surveillance strategies for early CWD detection and 3) compare specific management 
actions on their impact on long term CWD prevalence. We have also partnered with Tribal hunters and other 
community members in the co-creation of CWD outreach videos. Recognizing that style (realistic vs animated) 
and platform (e.g., social media vs looped, professionally produced videos at the local health clinic) are important 
for reaching different demographic groups within the community, we will compare the effectiveness of different 
pilot videos. 
 
Outcome and Impact: We are in the midst of a no-cost extension, final year of the project. To date, we assembled 
harvest and CWD surveillance data to adapt and calibrate an existing population model (OvPOP). Based on those 
dynamics, we determined probabilities of CWD outbreak persistence upon introduction to the White Earth and 
Leech Lake reservations to be 45% and 25%, respectively. We also determined that adult males consistently 
demonstrated higher prevalence levels year 3 onwards (p <0.05). In comparing the efficacy of current surveillance 
efforts (baseline) with 20% increases in harvest testing across all age-sex classes or increased targeted surveillance 
of adult males (2x baseline or 100% adult male harvest), we determined that targeted adult male surveillance 
achieved the highest probability of detection (90-100%) at population prevalence of <1%. We continue to assess 
management decisions, such as management zone size and enhanced harvest strategies within those zones for the 
control of CWD. 
 
Finally, we have co-created 2 of 3 social media videos (video 3 will be completed by Feb 2026). We are currently 
editing the high-quality production videos on CWD sampling and surveillance, with a drafted script that will be 
voiced by a White Earth tribal member. An animated video script was approved by White Earth Natural Resources 
Department, with initial sketches and storyboards developed. Completed videos have been shared through agency 
social media platforms, with viewer data collection ongoing as additional videos continue to be rolled out. 
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Project Title: A survey of the genetic vulnerability to CWD of white-tailed deer across their range in the United 
States (University of Illinois Urbana-Champaign)  
 
Recipient: University of Illinois Urbana–Champaign 
 
Project Description: This project conducts a nationwide, genetics-based assessment of chronic wasting disease 
(CWD) vulnerability in white-tailed deer (WTD) by sequencing the prion protein gene (PRNP) across a broad 
geographic and subspecies range in the United States. Using a large, geographically diverse sample set, we 
expanded coverage of previously under-sampled states and regions to characterize PRNP and prion protein (PrP) 
variants, allowing estimation of relative genetic vulnerability of WTD populations to CWD. We also integrated 
mitochondrial DNA (mtDNA) analyses to identify populations with restricted gene flow, which have been 
prioritized for PRNP sequencing and comparative analyses. 
 
Methods and Approach: In collaboration with the U.S. Fish and Wildlife Service National Wildlife Forensics 
Laboratory, we obtained DNA from a nationwide collection of WTD originally assembled for forensic purposes. 
At the University of Illinois, we optimized PCR and Sanger sequencing protocols to reliably amplify the full 
PRNP coding region while avoiding pseudogene amplification and allelic dropout. Sequencing was conducted 
bidirectionally, followed by assembly, haplotype inference, and translation to PrP proteotypes. Quality control 
workflows ensured high-confidence variant calls across samples of variable DNA quality. 
 
We are analyzing geographic patterns of PRNP haplotypes and encoded prion protein (PrP) variants and 
comparing variant frequencies among populations. Using published associations between PRNP/PrP variants and 
CWD status from large reference datasets, we are estimating the relative genetic vulnerability of newly sequenced 
populations. Additionally, control-region mtDNA sequences from more than a thousand WTD were analyzed to 
identify genetically distinctive or potentially isolated populations, guiding prioritization of states for further PRNP 
sequencing. 
 
Outcome and Impact: DNA extraction and PRNP sequencing have progressed across a growing national sample 
set, with quality-controlled sequence assemblies and inferred haplotypes. A draft scientific manuscript has been 
prepared that uses mtDNA patterns to inform national priorities for PRNP sequencing and CWD vulnerability 
assessment. States and regions exhibiting evidence of restricted gene flow were identified and prioritized for 
expanded PRNP analysis, based on the distinctiveness of their control region haplotypes. Preliminary estimates 
of PRNP variants and proteotype frequencies are being generated to support comparative vulnerability 
assessments across populations. This project is generating a genetics-based framework for identifying WTD 
populations with relatively higher or lower genetic vulnerability to CWD, at a national scale. The results provide 
state and federal wildlife managers with actionable population-level information to inform targeted surveillance, 
prevention, and management strategies as CWD continues to expand geographically. These data provide a 
national baseline for incorporating host genetic variation into CWD surveillance and management planning. 
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Project Title: Cortisol concentrations for serum and hair in white-tailed deer from a high prevalence 
CWD area (University of Tennessee) 
 
Recipient: University of Tennessee 
 
Project Description: Many clinical signs of chronic wasting disease (CWD) in white-tailed deer are consistent 
with those of chronic stress including hyperexcitability, head tremors, teeth grinding, pacing, excessive 
salivation, drinking, and urination. Deer with CWD+ status are more likely to die and exhibit poor body 
condition and clinical signs may be exacerbated by chronic stress. Chronic stress may inhibit the ability to fight 
secondary infections through immunosuppression. Therefore, it is important to evaluate hormones linked to 
stress, such as cortisol, and their relationship with CWD status. Our study took place in West Tennessee (Ames 
Research and Education Center) which during the 2023-2024 hunting season had an overall CWD infection rate 
of 48.6%. 
 
Methods and Approach: We measured cortisol concentrations using an ELISA assay in serum from nine 
captured deer that died within 30 days and were tested for CWD in a companion study. We also tested cortisol in 
hair from hunter harvested deer which were tested for CWD at harvest. Serum cortisol represents stress during 
capture and is highly variable by individual. In contrast, cortisol in hair is more representative of long-term 
concentrations as it is deposited as the hair grows during molting. Although not significant, serum cortisol was 
higher in CWD+ (mean = 5.9 ug/dl, SE = 1.6) compared to CWD- deer (mean = 2.9 ug/dl, SE = 1.3). In hair, 
cortisol concentrations were significantly higher in CWD+ animals (P = 0.03). Cortisol concentrations in the hair 
of CWD+ deer were 1.3 pg/mg hair, (SE = 0.24) and for CWD- were 0.79 pg/mg, (SE = 0.09). We had one deer 
captured by helicopter net gun on 1/28/2026 which died 313 days later. This deer had the highest hair cortisol 
measured at 2.5 pg/mg hair. Cause of death was attributed to chronic hemorrhagic disease, but mortality was 
likely facilitated by near end-stage CWD based on clinical signs. 
 
Outcome and Impact: These results indicate chronic stress may facilitate the adverse effects of CWD and 
make deer more susceptible to other sources of mortality. Adverse effects of deer capture may also be affected 
by CWD status. Our findings may explain the increased mortality of deer from disease and predation in areas 
with high CWD prevalence such as we have seen in West Tennessee. 
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Project Title: Optimization, Comparison, and Validation of Real-Time Quaking Induced Conversion of 
PrPCWD to detect Chronic Wasting Disease in Wild White-Tailed Deer from Frozen, Formalin Fixed, And 
Formalin Fixed Paraffin Embedded Retropharyngeal Lymph Nodes. (University of Pennsylvania) 
 
Recipient: University of Pennsylvania, Pennsylvania School of Veterinary Medicine, Department of 
Pathobiology, Wildlife Futures Program. 
 
Project Description: A total of 201 white-tailed deer retropharyngeal lymph nodes (RPLNs) with known chronic 
wasting disease (CWD) status (100 positive, 101 negative) were obtained from a CWD diagnostic laboratory 
following initial screening by ELISA and immunohistochemistry (IHC). Samples were subsequently tested using 
real-time quaking-induced conversion (RT-QuIC) across three tissue preservation conditions: fresh/frozen, 
formalin-fixed (FF), and formalin-fixed paraffin-embedded (FFPE). This approach was used to evaluate non-
hazardous methods for detecting CWD in preserved tissues using commercially available reagents and a 
standardized protocol. In addition, PRNP genotypes were evaluated for all animals to determine whether host 
genotype influenced the ability of RT-QuIC to detect CWD prions. 
 
Methods and Approach: Retropharyngeal lymph nodes were opportunistically collected post-mortem from 
hunter-harvested deer, clinical CWD suspects, or vehicle-struck free-ranging white-tailed deer in Pennsylvania. 
Of these, 100 were confirmed CWD-positive and 101 were confirmed CWD-negative by ELISA and IHC at the 
Pennsylvania Animal Diagnostic Laboratory. To assess RT-QuIC performance across tissue preservation 
methods, RPLNs were tested in four formats: (A) fresh/frozen, (B) formalin-fixed, (C) formalin-fixed and 
paraffin-embedded without a heating step, and (D) formalin-fixed and paraffin-embedded with a heating step. 
RT-QuIC assays were performed using commercially available substrate and reaction buffer from VMRD and 
run on a FLUOstar plate reader, with six replicate wells per sample. PRNP genotyping was conducted using 
genomic DNA extracted from fresh/frozen RPLNs with the Qiagen DNeasy Blood & Tissue Kit. A 938 bp region 
of the PRNP gene was amplified by PCR using a previously published protocol and primer set. PCR amplicons 
were submitted to Eurofins Genomics for purification and Sanger sequencing using both forward and reverse 
primers. 
 
Outcome and Impact: This work demonstrated high sensitivity and specificity for RT-QuIC detection of CWD 
in preserved tissues without the need for harsh or hazardous chemical treatments. Formalin-fixed samples with 
three of six wells positive by 48 hours showed 92% sensitivity and 100% specificity, while FFPE samples under 
the same conditions demonstrated 92% sensitivity and 99% specificity. Importantly, these findings support the 
use of RT-QuIC by wildlife management and diagnostic agencies in situations where fresh tissue collection is not 
practical, when retrospective testing of archived samples is needed, or when fixed tissues are not suitable for 
definitive interpretation by standard histologic slide-based methods. 
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Project Title: Increasing chronic wasting disease sample size and quality among Utah’s sportsmen and wildlife 
professionals – Part 2 
 
Recipient: Utah Division of Wildlife Resources 
 
Project Description: Utah Division of Wildlife Resources (UDWR) has sampled for CWD since 1998 and CWD 
was first detected 2002. In the past five years, UDWR’s CWD detections have increased, with 98 detections in 
the past year alone. The increase in detections has elevated the need for accurate data to inform and evaluate 
CWD management actions. To that end, the overall goal of this project was to improve the quality of UDWR’s 
CWD management data. Our specific objectives were to (1) describe hunter knowledge and attitudes towards 
CWD in Utah, along with barriers to CWD sample submission; (2) test an experimental increase in sampling 
effort through the employment of CWD technicians; and (3) describe spatial patterns of connectivity between 
hunter residences and hunted units, in order to target areas with high risk of CWD introduction through carcass 
movements. Alongside these objectives, this project also contributed substantially to Utah’s CWD testing effort, 
covering approximately 40% of all CWD testing costs statewide. 
 
Methods and Approach: For our objectives, (1) hunters were recruited through the UDWR Dedicated Hunter 
Program, that allows the hunters to complete volunteer hours in exchange for hunting opportunities, to participate 
in focus groups virtually for approximately 1 hour and 45 mins discussing CWD knowledge, hunter’s attitude 
towards CWD, and roadblocks for CWD sample submission with potential solutions; (2) we assessed the utility 
of regional CWD technicians through a cross-over experiment, where technicians were employed in different 
regions from year 1 to year 2; (3) we extracted hunter zip codes from the UDWR hunter database assigning those 
zip codes to counties of residence, and then cross-tabulated hunter counties of residence with hunt units to 
determine potential movement of carcasses and risk of CWD entering a negative county. 
 
Outcome and Impact: This project provided insights to direct CWD surveillance and management in Utah. The 
focus groups identified knowledge gaps within our hunting public and articulated attainable steps – including 
better integration of CWD information with the widely-used UDWR app – to inform Utah’s hunters about CWD 
and facilitate sampling. The hunter insider information will also help us target hunters for an CWD educational 
campaign. The experiment revealed that CWD technicians were clearly worth the cost: they directly increased 
the statewide sample size by over 10%, while absorbing regional workloads so that other biologists could also 
gather more samples. Using these results, we will seek further funding to support these roles going forward. 
Understanding relationships between hunter residences and hunt units had substantial implications for how we 
target CWD information to hunters. We entered the study primarily concerned about imported CWD cases in 
Washington County, a growing human population hub. The analysis revealed that we should be more concerned 
about imported cases in less-populated counties that are proximal to CWD-positive deer units but are themselves 
CWD-free. These insights and the accompanying maps offer clear information for local biologists and hunters to 
help protect Utah’s CWD-free deer herds. Alongside these findings, the project also supported testing of 1,000 
CWD samples throughout Utah. 
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Project Title: Expansion of CWD Surveillance and Carcass Disposal Strategies in Virginia 
 
Recipient: Virginia Department of Wildlife Resources 
 
Project Description: Between September 2024 and April 2025, DWR hired five CWD technicians that were fully 
or partially funded by this grant that aided in the collection of nearly 8,000 CWD samples across Virginia. 
Surveillance numbers were expanded by about 1,500 samples from the previous season. The entire program ran 
more efficiently than previous years and results were turned around in just 7-14 days. Several refrigerators were 
able to be purchased that made sampling this number of deer possible. We hosted eight public informational 
meetings, primarily in southwest Virginia, to bring more awareness to the public and hunters about CWD in the 
newly expanded Disease Management Areas (DMAs). We were able to fund two dumpsters that were available 
to hunters throughout the hunting season to facilitate proper carcass disposal. 
 
Methods and Approach: DWR used a variety of methods to obtain CWD samples, including working with meat 
processors and taxidermists, using voluntary fridge drop-off sites, conducting mandatory testing on specified 
days, responding to reports from the public, and sampling road killed deer. CWD technicians drove weekly routes 
to pick up samples or deer heads from all of these locations, which were then brought back to their workstations, 
sampled, and shipped out for testing. 
 
Public meetings were set up in community spaces across seven counties and online in order to provide up-to-date 
information on CWD to those interested. 
 
Outcome and Impact: Thanks to this funding, DWR sampled nearly 8,000 deer for CWD. A total of 109 positive 
detections were found, including a new detection in Roanoke County, which had already been included in a DMA 
but had not yet had any positive detections. The public meetings that this grant funded allowed us to meet directly 
with about 150 members of the public and the hunting community to educate about the status of CWD and answer 
questions about the disease and the associated regulations in place meant to manage it. 
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Project Title: Tools for coordination: Developing an approach to the human dimensions of CWD across state 
and national boundaries (Washington Department of Fish and Wildlife) 
 
Recipient: Washington Department of Fish and Wildlife 
 
Project Description: The overall purpose of this project was to create a standardized and foundational survey 
and decision tree that could assist multiple states and provinces across time to evaluate hunter knowledge and 
perceptions of CWD, support for management strategies, agency trust and avenues for education and outreach. In 
addition, the survey will also serve to provide the foundation for a multi-year longitudinal study across 
jurisdictions. The survey data can help inform each agency’s public outreach and engagement initiatives, and 
ensure consistency between them, thus improving regional management effectiveness.  
 
Methods and Approach: We established a collaborative process across agencies through an initial process of 
outreach and an introductory informational meeting. We also conducted a literature review of COVID-19 
communication research to inform the survey questions regarding education and outreach and build on the crucial 
lessons of the pandemic. After conducting an online survey to identify interests and needs, we held a multi-day 
workshop to help inform the creation of a quantitative master survey. 
 
Participants in the workshop included agency members from Arizona, British Columbia, California, Oregon, 
Utah, and Washington. The workshop included discussions on the current status of knowledge, as well as 
discussion of topics of interest to multiple states and provinces. Later, breakout sessions were held with smaller 
discussion groups to discuss and start to craft specific questions, which were then shared with the larger group. 
 
After the workshop, we synthesized all the discussion into a survey draft. The draft was sent out to the 
collaborators and went through two rounds of revisions based on comments from all collaborators. We are 
continuing to work on this project, and we are currently applying that draft to broader survey formats and 
finalizing a decision tree to help guide the use of the survey, especially for interested parties that were part of the 
initial meetings. We also plan to conduct additional tests of the survey with practitioners to ensure that it  meets 
its stated goals. 
 
Outcome and Impact: This project illustrates the positive outcomes of collaboration across jurisdictions in the 
form of a universally applicable survey tool to explore resident hunter knowledge and perceptions of CWD, 
support for management strategies, agency trust and avenues for education and outreach. The survey will be 
available not only to collaborators, but to all interested parties, and can be adapted to fit the needs and situation 
of each individual state or province. We believe the creation of this master survey, in addition to the decision tree 
for effective use, will prove instrumental in standardizing the understanding of human dimensions of CWD across 
geographic regions and can be used to measure changes across time. It is a valuable tool for agencies to obtain a 
clearer picture of both in-state and out-of-state hunters and apply that to continuing and future education and 
outreach. The co-production of this toolkit by multiple agencies helped ensure that local and regional context and 
need were both reflected, maximizing the impact of the survey. 
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Project Title: Deepening Partnerships, Expanding Access: Reducing CWD Transmission Risks by Supporting 
Proper Carcass Disposal 
 
Recipient: Wisconsin Department of Natural Resources 
 
Project Description: Chronic Wasting Disease was first detected in Wisconsin in 2002. In 2010 the Chronic 
Wasting Disease Response Plan was published by the Department of Natural Resources (DNR). Supporting and 
encouraging proper disposal of deer carcasses to minimize disease transmission risk is a key objective of this 
plan. Therefore, in 2018 the DNR initiated the Adopt-a-Dumpster (AAD) program and in 2019 expanded this 
resource to DNR hosted dumpsters. With the assistance of this grant, this program was continued in 2024 to 
provide hunters a resource for responsible deer carcass waste disposal. 
 
Methods and Approach: The AAD program has gone through several iterations with changes made to make the 
agreement responsibilities more straightforward for our partners. For the 2024 season the DNR continued the 
option of cost-share for partners where the adopter can submit a $500 check to the DNR and then all invoices for 
the dumpster are paid directly by the agency. Various outreach efforts were undertaken to set up AAD partnerships 
statewide. DNR hosted dumpsters were then utilized in counties without AAD participation or another existing 
deer carcass waste disposal option. 
 
Outcome and Impact: During the 2024 hunting season 73 dumpsters were adopted with 10 fully adopted and 63 
participating in cost-share. An additional 49 dumpsters were hosted and managed by the DNR. The locations of 
the dumpsters are available to hunters on an interactive map on the department’s website. During the 2024 9-day 
gun deer season there were over 45,000 views of the page which averaged about 5,700 views per day. This shows 
the definite interest in a disposal and sampling resources available to hunters. 
 
It is difficult to calculate the amount of deer carcass waste from the dumpsters as not all of the haulers charge by 
the tonnage of waste for the dumpster cost. However, even if just an average of 10 tons of waste per dumpster 
was collected that would equal over 1,200 tons of deer carcass waste that was disposed of in a landfill versus 
potentially being disposed of on the landscape. The proper disposal of this waste can decrease the risk of disease 
spread. 

 
This opportunity has allowed the DNR to continue to offer this important resource to the individuals who chose 
to hunt in Wisconsin and allows for a convenient and safe way to responsibly dispose of their deer carcass waste. 
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Project Title: Next-Generation Chronic Wasting Disease (CWD) Management: Realizing the Possibilities of 
Real-Time Quaking Induced Conversion (RT–QuIC) Integration in Wildlife Agencies for Gaining Ground Over 
the Growing CWD Epizootic (Wyoming Game and Fish Department) 
 
Recipient: Wyoming Game and Fish Department (WGFD) 
 
Project Description: Our primary objective was to determine if an experimental assay, real-time quaking induced 
conversion (RT-QuIC), could be integrated into a wildlife management agency. Additionally, we wanted to 
evaluate non-traditional (antemortem) tissues for chronic wasting disease (CWD) testing from cervids in 
Wyoming. Using RT-QuIC, we gathered a combination of traditional (e.g., lymph node) and non-traditional (e.g., 
serum, feces, whole ears) tissues and applied novel purification methods and analysis. We found benefits to the 
RT-QuIC assay with the use of nanoparticles, chromatographic techniques, and protein purification methods 
upstream of running RT-QuIC. 
 
Methods and Approach: We examined the impact of 50nm silica nanoparticles (siNPs) in the RT-QuIC assay 
on time-to-detection (tTh) of CWD, and we reported on the use of maximum slope as a threshold metric for 
determining CWD status. We published this data, corroborated siNP effects on CWD detection in white-tailed 
deer (Odocoileus virginanus) and showed a similar trend in mule deer (O. hemionus) and Rocky Mountain elk 
(Cervus canadensis nelsoni). Furthermore, we elucidated potential species differences on assay performance. 
Additionally, for non-traditional tissue testing, we collaborated with external laboratories to measure CWD 
detection from postmortem white-tailed and mule deer ear punches. A manuscript is currently in progress, with 
the goal of guiding future work utilizing ear tissue from live cervid and showcasing the use of occupancy models 
in RT-QuIC diagnostic capacity. 
 
Outcome and Impact: Moving forward, the focus will be on novel prion enrichment methods from non-
traditional sample types from elk. To date, we have investigated size exclusion chromatography (SEC), aqueous 
two-phase extractions, and varying salting-out methods. The manuscript for elk sera is in process, and we have 
begun to explore the longitudinal shedding of prions in feces from animals homozygous for the PRNP M132L 
substitution. These elk show delayed onset to clinical CWD signs and live longer than wild-type or heterozygous 
elk. 
 
Further evaluation is needed before RT-QuIC can be used as a tool to inform management by targeted test and 
removals. The capacity for antemortem CWD detection is hopeful for feces and serum, but results are inconsistent. 
A higher sample size and a cross-laboratory validation study is necessary. RT-QuIC would benefit from 
improvements in understanding of pathogenesis, prion chemistry, and purification methods. Despite this, we have 
successfully incorporated RT-QuIC as a research tool within the WGFD, showcasing that management agencies 
are capable of forming meaningful collaborations, early contribution to management through experimental 
testing, and work conducive to CWD literature at large. 
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