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Predictions of Elk, Chronic Wasting Disease Dynamics, and
Socioeconomics Under Alternative D at the National Elk
Refuge in Jackson, Wyoming, and Surrounding Areas

By Jonathan D. Cook,' Gavin G. Cotterill," Eric K. Cole,2 and Paul C. Cross!

Abstract

This chapter presents a description and quantitative evaluation
of a collaborative alternative (alternative D) focused on near-term
elk population reduction and chronic wasting disease (CWD)
monitoring as part of winter elk and bison feedground operations
on the National Elk Refuge adjacent to Jackson, Wyoming.
Alternative D was developed by the U.S. Fish and Wildlife
Service, the lead agency of an Environmental Impact Statement,
in consultation with cooperating agencies, including the National
Park Service, U.S. Forest Service, and Wyoming Game and
Fish Department. In evaluating alternative D, the U.S. Geological
Survey considered four distinct scenarios that incorporated
whether the agencies were able to meet their elk population
reduction goals, and the effects of the U.S. Fish and Wildlife
Service stopping feeding after CWD prevalence was measured
at or above 7 percent in the Jackson Elk Herd Unit. The modeled
scenarios in which the U.S. Fish and Wildlife Service stopped
feeding elk at 7 percent CWD prevalence had higher elk population
sizes and generally lower CWD prevalence overall at the end
of the 20-year simulation period. Further, three of the four alternative
D scenarios resulted in fewer elk-use days on sensitive aspen,
willow, and cottonwood habitat types compared to continuing
to feed; the 7 percent CWD trigger scenario resulted in higher
elk-use days on cottonwood and willow habitats compared to
continued feeding, but fewer elk-use days on aspen habitats. When
considering brucellosis risk, alternative D scenarios without the
7 percent CWD stop feeding trigger had lower risk than the
alternative that stopped feeding elk immediately.

Introduction

The National Elk Refuge (NER, also referred to as “the
Refuge”) is in northwestern Wyoming, adjacent to the town
of Jackson, and is part of the Greater Yellowstone Ecosystem.
Each winter, the NER provides supplemental food to Bison
bison (Linnaeus, 1758; bison) and Cervus elaphus canadensis

U.S. Geological Survey.
2U.S. Fish & Wildlife Service.

(Erxleben, 1777, elk), as they have for at least the last century
(16 U.S.C. §673, Wyoming Elk Reserve). In recent years, chronic
wasting disease (CWD) in elk has been detected close to the
Refuge; in 2020, elk tested positive in Grand Teton National
Park, and, in 2024, at other nearby State-run feedgrounds, including
Dell Creek and Horse Creek (WGFED, 2025). The spread of CWD
has prompted the NER to re-evaluate its bison and elk feedground
program to determine the best course of action that will minimize
disease, maximize wildlife populations, and achieve other objectives
important to the U.S. Fish and Wildlife Service (FWS). The U.S.
Geological Survey worked closely to evaluate the range of
management alternatives that were proposed by the FWS and
other cooperating agencies as part of the drafting of a National
Environmental Policy Act Environmental Impact Statement (FWS,
2023). The cooperating agencies included the National Park
Service (NPS), the U.S. Forest Service (FS), and the Wyoming
Game and Fish Department (WGFD).

Following the release of the first version of this report (Cook
and Cross, 2025), discussions among FWS and cooperating
agencies resulted in an additional management alternative that
proposed new criteria by which to manage elk feeding operations
and would attempt to minimize human-bison conflicts. The new
alternative, hereafter referred to as “alternative D” to align with the
FWS Environmental Impact Statement (FWS, 2023), includes a
greater reliance on cooperative management among the agencies as
well as modification of the conditions under which the feedground
operations for elk would be stopped. This chapter evaluates
the effects of alternative D on a subset of the 19 performance
metrics first introduced in chapter A (Cook and others, 2025, this
volume), and it considers a range of scenarios associated with the
implementation of actions that are outside of the authorities of
FWS and the NER.

Alternative D Description

If following alternative D, the FWS, along with the other
cooperating agencies—NPS, FS, and WGFD, will work to reduce the
number of elk that overwinter on the NER to about 5,000 animals,
prior to stopping feeding, by increasing elk harvest opportunities.
The goal is to reduce the population over 10 years under the
new “Bison and Elk Management Plan,” having most of the herd
reduced prior to year 8. Then, after 10 years of active elk herd
reductions, the FWS will stop feeding elk on the Refuge. If,



F2 Predictions Under Alternative D at the National Elk Refuge in Jackson, Wyoming

within those first 10 years, the prevalence of CWD is measured
as 7 percent or higher in the Jackson Elk Herd Unit (JHU), the
FWS will stop feeding elk immediately. Seven percent was
selected as the threshold because previous work by Galloway
and others (2021) indicated that the Jackson elk herd, mostly
contained with the JHU, will decline at CWD prevalence equal
to or greater than 7 percent. Regardless of the CWD prevalence,
the FWS will end its supplemental feeding of elk after year 10.
The NER will continue to feed bison over the next 20 years to
minimize the potential of human-wildlife conflicts and maintain
a minimum population of 500 bison.

Methods

General Approach

The evaluation of alternative D followed mostly the same
process as the other five initial alternatives, whereby the actions
described by the alternative were translated into quantitative
relationships within a series of linked computer models. First, the
alternative components associated with increasing harvest rates
or stopping feeding in response to CWD were considered within
the matrix elk population and CWD simulation model described
in chapter B (herein CWD model; Cross and others, 2025, this
volume). The CWD model allowed for repeat simulations of the
elk population (fig. F1) and showed how the population changed
over time in response to natural aging, reproduction, survival, and
CWD processes, and also as a function of actions related to
harvest and feedground management. The results of the simulations
were used to summarize performance metrics that focused on
elk population size, elk suffering, number of harvested elk, and
changes in CWD prevalence (Performance metrics [PMs] la—c,
Sa; table F4).

To model elk space-use patterns under alternative D, the raw
elk counts of the number of elk with CWD were then projected
onto a set of spatially explicit probabilistic maps that corresponded
to monthly space use patterns for elk under conditions that matched
seasonal variations in habitats and feeding operations at State
and Federal feedgrounds (hereafter, spatial model; Cotterill and
others, 2025, this volume, chap. C). The results from the spatial
model produced metrics associated with elk use of sensitive habitats
(PMs 2a—c, table F4) and private lands (PM 6a, table F4). A subset
of the private lands where cattle overwinter were further used,
in combination with counts of adult females, pregnancy rates,
and brucellosis seroprevalences to derive a brucellosis abortion
hazard for elk as a measure of risk to cattle producers (PM 6c¢,
table F4; Cotterill and others, 2025, this volume, chap. C).

Finally, the outputs from the CWD and spatial models were
used in three separate socioeconomics models to estimate metrics
associated with either NER visitor counts (PM 5b, table F4) and
their spending at local businesses (PM 8b, table F4), hunting
revenues from elk tag sales (PM 8a, table F4) and hunting-related
contributions to local economies (PM 8b, table F4), or outfitter
revenues (PM 8c, table F4). Other metrics associated with FWS

management costs and invasive species risk were covered in
chapter A (Cook and others, 2025). We assumed that the effects
to bison populations (PM 1d, table F4), human-bison conflict
(PM 6D, table F4), and bison harvest (PM 9a, table F4) under
alternative D would be the same as under the continue feeding
alternative because alternative D continues feeding bison over
the entire 20 years of evaluation. The models are written in R
(version 4.4.0; R Core Team, 2024) and are available online (Cook,
2024; Cotterill and Graves, 2025; Cross, 2025; McEachran and
Cook, 2024).

Modeling alternative D differed from the other alternatives in
that four distinct scenarios of alternative D were considered. The
variables were whether the 7 percent CWD trigger and increased
elk harvest were included or not, and in what combination with
other management strategies. The first scenario did not include
the 7 percent CWD trigger or increased elk harvesting and assumed
that elk feeding was ended after year 10. The second scenario
increased elk harvesting to achieve the goal of 5,000 elk using
the NER by year 8 but did not include the 7 percent CWD trigger.
The third scenario included the 7 percent CWD trigger to halt
elk feeding, but did not increase elk harvesting. The fourth scenario
included both the CWD trigger and increased elk harvesting
options. These four scenarios helped to understand the range of
outcomes that might happen given the inclusion and success of
these different actions.

Results are presented across two spatial scales to facilitate
broad-scale and fine-scale comparisons among the alternatives.
The broader spatial scale (analysis area, fig. F1) included all areas
where the Jackson elk herd currently inhabit, but also those areas
where they are expected to relocate under management alternatives
that stop feeding. This area included the JHU and the northern part
of the Fall Creek Herd Unit. The finer spatial scale was defined as
the JHU and is the scale at which most elk management decisions
are typically made (fig. F1).

Modeling Details Under Alternative D

CWD and Elk Population Modeling

A few minor changes were required to implement alternative
D in the elk and CWD model developed in chapter B (Cross and
others, 2025, this volume). First, a trigger based on the CWD
prevalence in the JHU was added. Similar to the 3 percent CWD
prevalence trigger previously specified for the disease threshold
alternative, we assumed that 400 elk were tested every November
and if the CWD prevalence of that sample exceeded 7 percent, elk
feeding was not conducted in subsequent years and elk redistributed
themselves to other areas as modeled in Cross and others (2025,
this volume, chap. B). To reduce the elk population on the NER
to approximately 5,000 by year seven, the hunting rates of all sex
and age classes were increased by 2.1 times from those reported
in table A1 (Cook and others, 2025, this volume, chap. A). This
resulted in a 14.7 percent increase in yearling and adult female
elk harvested and a 16.8 percent increase of adult bulls harvested
annually. Once the target number of 5,000 elk was achieved in
the NER elk segment, hunting rates were reset back to baseline
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levels. Hunting rates declined linearly to zero when the JHU was
80 percent or less than the population objective of 11,000 elk.
To evaluate the importance of the 7 percent CWD trigger and
increased hunting, each scenario was evaluated with and without
the 7 percent CWD trigger as well as the increased hunting, resulting
in four different scenario combinations. If the CWD trigger was
not reached by year 10, or if there was no 7 percent CWD trigger,
supplemental feeding of elk ceased after year 10.

Elk Space-Use Modeling

The same spatial model as described in chapter C (Cotterill
and others, 2025, this volume) was applied to the alternative D elk
and CWD model results. As before, feed cessation at the NER
triggered modifications to distributions in accordance with the same
resource selection function fit to existing elk collaring data and
adjusted by expert-elicited predictions. Under the 7 percent CWD
trigger, temporal variations in seasonal landscape use by elk were
accommodated across the full range of simulated outcomes from
the CWD model. To determine when the switch between elk
distribution under feedground operations and feedground closure
happened, annual CWD prevalence estimates from Cross and others
(2025, this volume, chap. B) were used.

Socioeconomics Modeling

The same three socioeconomics models were implemented
to estimate NER visitation, non-hunting and hunting-related
economic expenditures, elk harvest tag sales, and outfitter revenues

Table F1.
in western Wyoming.

Predictions Under Alternative D at the National Elk Refuge in Jackson, Wyoming

(McEachran and others, 2025, this volume, chap. E) under alternative
D. As a result, findings presented for alternative D in this chapter
reflect the same approaches as previously described in McEachran
and others (2025, this volume, chap. E).

Results

CWD and Elk Population Size

The inclusion of the 7 percent CWD trigger resulted in a
lower overall CWD prevalence over the 20 years (table F1). At
year 10, if there were no increased hunting and no CWD trigger,
the CWD prevalence in the JHU averaged 38 percent (standard
deviation [SD]=9.7 percent) before declining back to 25 percent
(SD=8.6 percent) by year 20 (fig. F2). In contrast, when there were
both increased hunting and a CWD trigger, the CWD prevalence by
year 10 in the JHU was, on average, 22 percent (SD=7.5 percent) and,
by year 20, reached a CWD prevalence of 26 percent (SD=10 percent).
Including the CWD trigger also resulted in fewer winter CWD
mortalities over the 20 years compared with when a 7 percent
CWD trigger was not included in the alternative. At the spatial extent
defined by the full analysis area, we found similar trends as in the
JHU with lower CWD prevalence under scenarios of alternative
D that included the 7 percent CWD trigger (table F1). All scenarios
of alternative D had lower CWD prevalence compared to the
alternative that continued elk feeding for 20 years (table F1).

Summary of elk and chronic wasting disease performance metrics as modeled for the Jackson Elk Herd Unit and analysis area

[CWD, chronic wasting disease; SD, standard deviation; JHU, Jackson Elk Herd Unit; Alt D, alternative D]

Year 20 elk Year 20 CWD First 5 years of Cumulative elk

Alternative population size prevalence winter deaths harvest 20 years

Mean SD Mean SD Mean SD Mean SD

JHU
Continue feeding 5,166 1,494 0.35 0.06 5,910 532 9,877 1,604
Alt D no CWD trigger nor increased hunt 4,421 1,278 0.25 0.09 5,860 658 10,015 1,282
Alt D increased hunt 4,754 1,461 0.28 0.10 5,220 496 11,837 1,391
Alt D CWD trigger 6,452 1,650 0.23 0.09 5,834 654 9,845 2,068
Alt D CWD trigger and increased hunt 6,143 1,791 0.26 0.10 5,201 565 11,041 1,970
No feeding 6,724 1,574 0.24 0.08 5,667 600 8,916 1,835
Analysis area’

Continue feeding 6,735 1,560 0.35 0.05 7,745 713 13,181 1,884
Alt D no CWD trigger nor increased hunt 5,867 1,471 0.28 0.07 7,702 859 13,419 1,709
Alt D increased hunt 6,144 1,557 0.31 0.08 7,048 673 15,161 1,781
Alt D CWD trigger 8,100 1,787 0.25 0.08 7,847 827 13,573 2,453
Alt D CWD trigger and increased hunt 7,829 1,967 0.28 0.08 7,144 753 14,752 2,260
No feeding 8,441 1,718 0.26 0.07 7,886 851 12,603 2,070

IThe analysis area includes elk from the JHU and elk within the analysis boundary in the Fall Creek Herd Unit in western Wyoming.
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The alternative D scenario with the 7 percent CWD trigger
resulted in a larger elk population size by year 20 compared with an
alternative D with no 7 percent CWD trigger (table F1). Alternative
D without the CWD trigger resulted in a Jackson elk herd population
size at year 20 of 4,421 (SD=1,278) without an increase in hunting
or 4,754 (SD=1,461) with an increase in hunting (table F1, fig. F1).
In contrast, the inclusion of a CWD trigger and an increase in
hunting resulted in a Jackson elk herd population size of 6,143
(SD=1,791) by year 20. An alternative D with a CWD trigger and
an increase in hunting resulted in a higher elk population size by
year 20 and a lower CWD prevalence than the continued feeding
alternative (table F1). At the spatial extent defined by the full
analysis area, we found similar trends as in the JHU with larger elk
populations under scenarios that included the CWD trigger (table
F1). The scenarios of alternative D that had no CWD trigger had
lower elk population sizes compared to the alternative that continued
feeding for 20 years, whereas alternative D scenarios with the CWD
trigger had larger population sizes at year 20 (table F1).

The alternative D scenarios that focus on increasing initial
hunting rates resulted in more cumulative elk harvested over the
20-year timeframe (11,041 [SD=1,970] elk harvested with CWD
trigger and increased hunting compared to 9,845 [SD = 2,068]
harvested with a CWD trigger but no increase in hunting). The

increased hunting rates led to more animals harvested at the full
analysis area, having 14,752 (SD=2,260) elk hunted over 20 years
with the CWD trigger and increased harvest compared to 13,573
(SD=2,453) with the trigger but without increased harvest
(table F1).

Elk Use of Sensitive Habitats and Private Lands

In general, all four scenarios of alternative D resulted in fewer
elk-use days on sensitive aspen, willow, and cottonwood habitat
types on and adjacent to the Refuge compared to the continue
feeding alternative (table F2). The exceptions for lower elk use
were for cottonwood and willow under the alternative D scenario
that included the 7 percent CWD trigger but not increased hunting,
and willow under the alternative D scenario that included both
the 7 percent trigger and had increased hunting (table F2). The
scenario without the 7 percent CWD trigger, but with increased
hunting, tended to perform the best across all metrics associated
with elk use of sensitive habitats among the four scenarios of
alternative D. Elk use of private lands and brucellosis risk to
livestock was lower than the continue feeding alternative under
alternative D scenarios without the 7 percent CWD trigger and
higher under the two scenarios with the CWD trigger (table F2).
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Table F2. Summary of elk use of sensitive habitats, private lands, and elk abortions on private lands for the analysis area in western Wyoming.

[SD, standard deviation; Alt D, alternative D; CWD, chronic wasting disease]

Elk abortions on

. Aspen’ Willow! Cottonwood! Private lands? .
Alternative private lands
Mean SD Mean SD Mean SD Mean SD Mean SD
Continue feeding 615 62 385 36 1,615 179 12.4 1.0 161 16
Alt D no CWD trigger nor increased hunt 546 45 375 39 1,560 185 12.3 1.2 160 20
Alt D increased hunt 510 45 357 34 1,486 162 11.9 1.0 158 16
Alt D CWD trigger 542 57 428 42 1,623 191 13.5 1.2 179 20
Alt D CWD trigger and increased hunt 525 55 411 43 1,585 171 13.2 1.2 173 21
No feeding 532 43 440 36 1,616 198 13.8 1.2 180 21

In thousands.

2In millions.

Socioeconomic Effects

The two alternative D scenarios without increased harvest
showed similar cumulative revenues from elk harvest tags,
hunting-related expenditures, and outfitter revenues compared to
the continue feeding alternative over the 20-year period (table F3).
These patterns result from the increased number of elk harvested
under the alternative scenarios with increased harvest rates (table
F1). In contrast, the alternative D scenarios with increased harvest
had higher harvest-tag revenues, hunting-related expenditures,
and outfitter revenues than the continue feeding alternative over
the 20-year period (table F3).

Tradeoffs Among Alternatives

The full suite of nineteen performance metrics can be found
in table F4. No single alternative or scenario among continued
feeding, no feeding, and the four alternative D scenarios performed
the best on all metrics simultaneously. Notably, there is a consistent
tradeoff whereby stopping feeding earlier results in lower CWD
prevalence and higher elk population sizes after 20 years but

produces higher elk use of private lands. The no feeding alternative
results in one of the lowest estimates of CWD in elk and the largest
elk population in year 20; however, that same alternative resulted
in high elk use of private lands and sensitive habitats. Under the no
feeding alternative, the bison population was lower, human-bison
conflicts increased, and the estimated bison harvest was lower
(table F4). In contrast, continuing to feed elk resulted in higher
CWD prevalence in elk and lower elk population size in year 20,
but less use of private lands, and some sensitive habitats, particularly
willow. For bison, continued feeding resulted in more bison, fewer
human-bison conflicts, and more estimated harvest (table F4).

Discussion

Scenarios with and without increased harvest and a 7 percent
CWD trigger in alternative D resulted in predictions mostly consistent
with other analyses in this report. These findings highlight the tradeoff
between strategies that limit disease but maintain larger population
sizes, and those that reduce human-wildlife conflicts but have
higher CWD prevalence. For example, tradeoffs are apparent when

Table F3. Summary of 20-year cumulative revenues for elk harvest tag sales, hunting-related expenditures, and outfitters for the analysis

area in western Wyoming.

[SD, standard deviation; Alt D, alternative D; CWD, chronic wasting disease]

Elk harvest tag revenue!

Revenue for hunting-related Outfitter revenue'

Alternative expenditures’
Mean SD Mean SD Mean SD
Continue feeding 5.5 0.6 88.6 12.2 12.6 1.7
Alt D no CWD trigger nor increased hunt 5.5 0.5 88.9 9.6 12.8 1.4
Alt D increased hunt 6.9 0.7 109.5 11.4 15.8 1.6
AltD CWD trigger 5.3 0.8 84.6 15.5 12.2 22
Alt D CWD trigger and increased hunt 6.4 0.8 99.6 14.9 14.4 2.1
No feeding 5.0 0.8 76.1 14.8 10.9 2.1

'In millions.



Table F4. Consequence table showing the performance metrics and alternatives. Modified from Cook and others, 2025, this volume, chap. A, Table A2.

[Refer to Cook and others, 2025, this volume, chap. A, Table A1 for full performance metric details. Measures for la—c were rounded to two significant figures. Fundamental objective four was raised as important
by NER managers (in alignment with FWS and NPS, 2007); however, subject matter experts from the FWS, NPS, FS, and WGFD expected that the effects of bison and elk on the chemical, physical, and biological
properties of water resources at the Refuge would be the same under all alternatives. Therefore, this objective was not considered further. Alt D, alternative D; CWD, chronic wasting disease; SD, standard deviation;
min., minimum; max., maximum]

o . Continue feeding Alt D_no CWD trigger  Alt D increased Alt D CWD trigger Alt D CWD trigger
Performance metric, direction and unit nor increased hunt hunt and increased hunt

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Objective 1—Maximize the health and well-being of wildlife

No feeding

la, CWD prevalence, min. at year 20 0.35 0.05 0.31 0.08 0.28 0.07 0.28 0.08 0.25 0.08 0.26 0.07
1b, elk population size, max. at year 20 6,700 1,600 6,100 1,500 5,900 1,500 7,800 2,000 8,100 1,800 8,400 1,700
1c, minimize elk suffering, min. mortality in first 5 years | 8,000 730 7,000 670 7,700 860 7,100 750 7,800 830 8,100 850
1d, bison population size, max. at year 20 550 60 550 60 550 60 550 60 550 60 462 65
Objective 2—Maintain ecosystem fluctuations and processes associated with bison and elk
2a, elk use of aspen, min. cumulative elk days !2 616 61 510 45 546 51 525 55 542 57 532 43
2b, elk use of cottonwood, min. cumulative elk days-2| 1,615 179 1,486 162 1,560 185 1,609 183 1,623 191 1,616 198
2c¢, elk use of willow, min. cumulative elk days!?2 385 36 357 34 375 39 411 43 428 42 440 36
Objective 3—Minimize risk of invasive species introduction associated with hison and elk management activities
3, invasive species risk, min. cumulative feeding days! 1,243 100 680 74 680 74 344 87 319 78 0 0
Objective 5—Maintain and enhance multiple-use opportunities and public enjoyment
Sa, elk harvest, max. cumulative elk harvested! 13,181 1,885 15,162 1,782 13,419 1,710 14,753 2,261 13,574 2,453 12,603 2,071
Sb, number of visitors, max. visitors!- 34 0.8 33 0.8 33 0.8 33 0.8 33 0.8 33 0.8
Objective 6—Minimize human-wildlife conflicts
6a, elk use of private lands, min. elk days!?3 12.4 1.0 11.9 1.0 12.3 1.2 13.2 1.2 13.5 1.2 13.8 1.2
6b, human-bison conflict, min. number of conflict bison 143 16 143 16 143 16 143 16 143 16 1,077 474
6¢, Brucellosis risk, min. abortions on private lands! 161 16 158 16 160 20 173 21 179 20 180 21
Objective 7—Minimize costs of bison and elk management activities
7, cost of management, min. dollars!-3 19.3 1.6 11.3 1.2 11.3 1.2 6.6 1.3 6.3 1.1 0 0
Objective 8—Maximize local economic benefits associated with bison and elk presence on the NER and surrounding lands
8a, elk harvest tags, max. dollars!-3 5.5 0.6 6.9 0.7 5.5 0.5 6.4 0.8 5.3 0.8 5.0 0.8
8b, regional economic inputs for hunting activities, 88.6 12.2 109.5 11.4 88.9 9.6 99.6 14.9 84.6 15.5 76.1 14.8
max. dollars!3
8D, regional economic inputs for nonhunting, max. dollars'- 3.0 0.7 3.0 0.7 3.0 0.7 3.0 0.7 3.0 0.7 2.9 0.7
8¢, revenue of outfitters, max. dollars!:3 12.6 1.7 15.8 1.6 12.8 14 144 2.1 12.2 2.2 10.9 2.1
Objective 9—Maximize opportunities for Tribes to engage in activities related to their buffalo culture
9, bison harvest, max. bison harvested 1,879 197 1,879 197 1,879 197 1,879 197 1,879 197 1,292 247

ICumulative across the 20-year simulation.
2Rounded, in thousands.

3Rounded, in millions.

uoissnasi(

4



F8 Predictions Under Alternative D at the National Elk Refuge in Jackson, Wyoming

considering continuing to feed elk for 20 years or stopping feeding
immediately. Continuing to feed is predicted to lead to relatively
high CWD prevalence and lower elk population size for the analysis
area, but consistently performed better on metrics associated
with elk use of private lands and sensitive habitats, compared
to no feeding (table F4). The other alternatives or scenarios
that stop feeding after several years, while elk populations are
reduced by harvest (for example, alternative D with increased
harvest), mitigate some of the negative effects on private lands
associated with stopping feeding immediately, while also leading to
increased harvest opportunities and economic revenues associated
with hunting.

Under all scenarios for alternative D, the elk population in
the JHU is predicted to decline by 42—60 percent, based on the
lowest elk population size at year 20 of 4,400 individuals (alternative
D without the 7 percent CWD trigger or increased harvest) and
largest elk population size of 6,400 individuals under alternative
D without hunting and the 7 percent CWD trigger (table F1).
These declines result from the following two primary drivers:
elevated disease-associated mortality and lowered elk survival
without winter feeding. For disease, alternative D with the 7 percent
CWD trigger performed similarly to stopping feeding immediately
and the previously analyzed 3 percent CWD trigger alternative
(25 percent CWD prevalence in year 20 under alternative D after
stopping feeding at 7 percent as opposed to 26 percent CWD
prevalence in year 20 under the no feeding and 3 percent disease
threshold alternatives). In contrast, alternative D without the
7 percent CWD trigger and hunting led to a 38 percent spike of
CWD around year 20 before declining to a level fairly comparable
to the other alternative D scenarios.

Although there remains substantial uncertainty about the
precise dynamics of CWD in supplementally fed and unfed elk
in the JHU and whether disease transmission rates for fed elk
might be as high as predicted in Cook and others (2023), CWD
has a high prevalence in certain settings. Previous studies found
CWD prevalence in excess of 60 percent in captive settings
(Peters and others, 2000; Williams and others, 2014). Estimates
in free-ranging elk have been generally lower; however, Wind
Cave National Park is estimated to have the highest prevalence in
elk at 29 percent (Sargeant and others, 2021).

Conclusion

The decision on whether and how to feed elk and bison on
the NER is a complex one that has embedded tradeoffs when
trying to maintain large populations of elk with limited human-elk
conflict and abundant opportunities to hunt and view elk, while
also minimizing the potential for disease to spread within animals
in high-density feeding conditions. Increased harvest rates prior
to closing feedgrounds may help alleviate some of the challenges
associated with elk on private lands. Still, no alternative or scenario
can maximize the achievement of all objectives simultaneously.
This chapter provides updated analysis and estimates for alternative
D compared to the previous set of five alternatives and further
enhances the set of strategies available for FWS and cooperating
agencies to navigate the difficult tradeoffs and develop the next
Bison and Elk Management Plan.
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