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Executive Summary 
 
The 2023 post–hunt population estimate for Rocky Mountain elk (Cervus elaphus) in the 
Northwest Region of Colorado totaled 115,390, which represented almost 38% of the elk in all 
of Colorado. The elk populations in NW Colorado have been relatively stable over the last 10 
years, however, the winter of 2022-23 severely impacted populations in the NW part of the 
NW Region to the point that some of the historically largest herds in Colorado are now below 
objective. There are 15 elk data analysis units (DAUs) across northwest Colorado, with 2 herd 
management plans (HMPs) that are up-to-date with approved population and sex ratio 
objectives in the last 4 years. The other thirteen HMPs are either out-of-date or have never 
had official plans approved. Traditionally, Colorado Parks and Wildlife (CPW) staff have 
presented one HMP at a time for approval to the Parks and Wildlife Commission (PWC). In 
order to address the large numbers of HMPs that need to be updated, staff have taken a new 
approach to develop a Regional roll-up of all HMPs in a CPW region for a single big game 
species to update or establish new population and sex ratio objectives. This document 
presents the final objectives for all 15 northwest elk DAUs, including the new proposed and 
recently approved objectives. Table 1, below lists the 13 DAUs with objectives to be updated 
and the 2 DAUs that have been approved in the last 4 years that we propose extending. The 
plan also describes the significant management issues for elk herds in the northwest part of 
the state as well as what public input was used to develop proposed objectives and the 
individual HMPs for each of the elk herds.    
 
While elk populations are down from recent historic high numbers around 170,000 in the early 
2000’s, populations in northwest Colorado are still some of the largest in the state and North 
America. Concerted efforts to increase license quotas were implemented across the state in 
the early 2000’s to attempt to bring down elk populations to objective and minimize conflict 
with agricultural producers, especially during the severe drought years. Since then 
populations have been closer to objective ranges, with some populations dropping below 
objectives causing managers to change licensing strategies to attempt to grow elk 
populations. Severe droughts and above average winter snow depths and cold temperatures 
on elk winter ranges have also impacted populations through direct mortality as well as 
impacting available forage quantity and quality.  

Through all of the monitoring efforts, research, and public input, we have identified a list of 
issues that impact elk populations and herd health in northwest Colorado. Calf survival and 
recruitment is one of the biggest factors to monitor when managing elk populations. Habitat 
quality and quantity is the biggest factor affecting the potential for elk population size and 
growth based on carrying capacity, nutritional value, competition for forage with other 
grazers, and protection from disturbance, weather, and predators. Oil and gas development, 
renewable energy development, recreation, and residential development can impact elk 
populations through direct loss of habitat and indirectly by affecting behavior and use of 
quality habitat. There’s also competition with free-roaming horses and livestock. Chronic 
Wasting Disease (CWD) prevalence has been increasing in northwest Colorado and has become 
one of the greatest issues affecting deer survival. While CWD prevalence isn’t as high in elk, 
it is still a factor to consider for elk management.  Highway fencing and crossing structures 
have become a greater focus on elk and deer management, as fencing is being used to 
minimize vehicle collisions, but those fences create barriers to migration and suitable 
habitat. Ensuring sufficient crossing opportunities is essential to providing access to suitable 
habitat and avoid creating barriers to migration. Finally, predation is always a factor for elk 
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management with lions and bears on the landscape, as well as wolves following the passing of 
Proposition 114 and natural migration.        

Public outreach and associated input have been conducted and evaluated to help establish 
proposed population objectives. Evaluation of newly available optional hunter satisfaction 
data from our annual hunter harvest surveys as well as public meetings held around the state 
have been invaluable to understanding hunter perspectives. The optional hunter satisfaction 
data will also be valuable information to gauge hunter satisfaction in the different elk DAUs 
from year to year since these questions will be asked every year. In addition, the draft plan 
will be posted for 30 days for a public comment period to evaluate the proposed objectives. 
Ultimately, most hunters in public meetings and in the harvest data would like to see more 
elk across the landscape, but also recognize the challenges of habitat conditions, habitat loss, 
predators, competition for forage, and game damage conflict. The plan will be presented this 
July to the Colorado Parks and Wildlife Commission in a two-step process to approve the plan 
and adopt new population and sex ratio objectives.  

Based on habitat conditions with variable drought and above average winter conditions, 
public input, competition for forage, disturbance on important seasonal habitats, chronic 
wasting disease, and changes to population models, most proposed population objectives are 
going to be the same or just slightly different from historic objectives (Table 1). Additionally, 
some sex ratio objectives have increased in range as they are expected ratios in DAUs with 
Over-the-Counter (OTC) licensing where it is difficult to manage for specific male harvest 
(Table 1). 
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Introduction and Purpose 
 
Colorado Parks and Wildlife (CPW) manages wildlife for the use, benefit and enjoyment of the 
people of the state in accordance with the CPW’s Strategic Plan and mandates from the Parks 
and Wildlife Commission and the Colorado Legislature.  Colorado’s wildlife resources require 
careful and increasingly intensive management to accommodate the many and varied changes 
occurring across Colorado’s landscapes from natural events like drought, wildfire, and severe 
winters to increasing public demands and growing impacts from people. 
 
The purpose of this document and the Herd Management Planning (HMP) process is to provide 
CPW with long-term objectives that support and accomplish the broader objectives of CPW’s 
Strategic Plan.  The HMP planning process incorporates public input, habitat capabilities, CWD 
prevalence, and herd considerations into management objectives for each of Colorado’s big 
game herds.  Specifically, the HMP identifies desired population and sex ratio objectives that 
guide CPW’s elk management practices.  CPW is required by statute to manage all wildlife 
species for the benefit of all Colorado residents and visitors to the state. To ensure public 
needs are met, the general public, sportspersons, livestock producers, guides and outfitters, 
federal land management agencies, landowners, wildlife viewers, recreationists, and local 
businesses are involved in determining HMP plan objectives through surveys, public meetings, 
comments on draft plans, and input to the Colorado Parks and Wildlife Commission.  
Secondarily, the HMP collects and organizes most of the important management data for the 
herd into one utilitarian planning document; determines elk herd issues through a public 
scoping process; identifies alternative solutions to the issues and problems identified in the 
scoping process; and selects the preferred alternative.  HMP objectives are set for 10 years. 
 
In Colorado, each big game population is managed as a herd, which is called a Data Analysis 
Unit (DAU).  Generally each DAU is composed of multiple game management units (GMUs); 
however, in some cases a DAU is composed of just a single GMU.  DAU boundaries are drawn 
in an effort to approximate the year-round range of that herd to include the areas where the 
majority of the animals in that population are born and raised and where they die, with 
minimal interchange between other herds. 
  
CPW uses a “management by objective” approach to manage the state’s big game populations 
(Fig. 1). The objectives set forth in the HMP drive the most important decision in the annual 
big game license setting process: How many animals need to be harvested to maintain or 
move the population toward those objectives?  The management by objective approach is an 
annual cycle of information collection, information analysis, and decision making that 
culminates each year in a hunting season.  Data used in this process are collected through 
hunter harvest survey estimates, aerial herd composition surveys, radio telemetry studies to 
determine survival, wounding loss, and illegal kill estimates.  These data are then used to 
estimate population size through a computer modeling analysis.  The population modeling 
analysis generates harvest recommendations that align population estimates and herd 
composition with long-term HMP objectives.  The cyclical objective-setting approach is 
designed to guide the decision-making process to data collection and analysis.  It also focuses 
the Parks and Wildlife Commission on goals and objectives. 
 
The purpose of this document is to set management objectives for all elk herds (DAUs) in the 
Northwest Region of Colorado. There are 15 individual elk DAUs in the Northwest Region, two 
of which have HMP objectives that have been approved by the CO Parks and Wildlife 
Commission since 2020, while the remaining DAUs have HMP’s that are expired or have never 
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been written. The goal of this regional planning process is to establish current population and 
sex ratio objectives for all of the elk DAUs in the Northwest Region with the intent of having 
these objectives set for the next 10 years. The two HMPs approved recently will be extended 
for another 10 years.  Management objectives can always be updated sooner, if the need 
arises. If big game season structure changes to limited licensing for archery and rifle, or 
individual DAUs are proposed for license limitation, expected sex ratio objectives will remain 
sex ratio objectives until new HMPs are updated. 
 

 
COLORADO’S BIG GAME MANAGEMENT 

BY OBJECTIVE PROCESS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Management by objectives process used by the CPW to manage big game 
populations on a DAU scale. 
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Description of the Northwest Region Elk Data Analysis Units 
 
There are 15 elk DAUs managed out of the Northwest Region of Colorado. The herds are 
spread across the counties of Delta, Eagle, Garfield, Grand, Jackson, Mesa, Moffat, Pitkin, Rio 
Blanco, Routt, and Summit, and a small portion of Gunnison County. The DAUs span 
15,197,549 acres with a total human population of approximately 416,549.  The major cities, 
towns, and communities in NW Colorado include Grand Junction, Rifle, Glenwood Springs, 
Meeker, Craig, Steamboat, Walden, Kremmling, Hot Sulphur Springs, Silverthorne, Frisco, 
Breckenridge, Vail, and Aspen. The elk DAUs span large expanses of public lands (Fig. 2) 
managed by the Bureau of Land Management (BLM, 31.9%), United States Forest Service 
(USFS, 29.7%), National Park Service (1.8%), State-managed lands (CO Parks and Wildlife-
managed State Parks and State Wildlife Areas, 0.72%, as well as State Trust Lands, 2.7%). 
Private lands make up 32.5% of the land ownership.   
 

 
 Figure 2. Land ownership across CPW’s Northwest Region in relation to elk herds. 
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Common Management Issues and Strategies 
 
Elk populations in the 15 elk herds existing in the northwest region of Colorado are included 
in this document peaked at a combined high population estimate of over 170,000 elk in the 
early 2000s. Since that time, these elk populations have been reduced intentionally via 
hunting harvest in an effort to adjust for rangeland impacts from persistent long-term 
drought, habitat loss, or to limit game damage on private properties. Most recently, mortality 
that occurred during the severe winter of 2022-23 has reduced the current combined 
population estimate to 115,000 elk. Calf recruitment (calves surviving to one year of age) in 
the northwest portion of Colorado has been stable to slightly declining in recent years, 
however, calf ratios have not shown the same drastic declines observed in the southwest part 
of the state (Fig. 3). The human population on Colorado’s western slope is projected to grow 
by 67% between 2020 and 2050 (US Census Bureau 2021), presenting increasing pressures on 
wildlife and the habitats they rely on. With a growing human population comes increased 
housing developments, infrastructure, traffic, and recreation activities. Table 2 provides a 
matrix depicting the primary and secondary management issues affecting the growth or 
productivity of the 15 different elk populations in the Northwest Region. 
 

 
Figure 3. Average post-hunt (winter) calf:cow ratios for Colorado elk herds, 2018-2022. 
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Table 2. Issues affecting elk populations in northwest Colorado, rated as either primary (dark 
blue) or secondary (light blue) concerns for each elk herd (DAU). 

 Data Analysis Units (DAU) 

Elk Management Issues 

Cold Springs E-1 

Bears Ears E-2 

N
orth Park E-3 

W
hite River E-6 

G
ore Pass E-7 

Troublesom
e Creek E-8 

Yellow
 Creek E-10 

Piney River E-12 

W
illiam

s Fork River E-13 

G
rand M

esa E-14 

Avalanche Creek E-15 

Frying Pan River E-16 

G
lade Park E-19 

Rangely/Blue M
ountain E-21 

G
reen River E-47 

Oil and Gas Development                

Predation/Wolves                

Residential Development                

Drought/Severe Winter/Climate                

Habitat quality/quantity                

Roadkill                

Free-roaming horses                
Agricultural game damage / forage 
competition                

Recreation                

Chronic Wasting Disease                

Wind/Solar Development                

Fencing                

Calf recruitment                
 

 
Chronic Wasting Disease 

Chronic wasting disease (CWD) is a fatal neurological disease of deer, elk, and moose. CWD 
has likely been in Colorado since the 1960’s; however, it was not confirmed in Northwest 
Colorado till 2002. Prevalence was low in the early 2000’s (Table 3), and at that time was not 
found throughout many areas of the NW Region. Since 2017, CPW has been conducting 
mandatory CWD testing across different deer herds to determine prevalence and then for the 
first time conducted mandatory elk testing in 2021 (Fig. 4).  
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Table 3. Chronic wasting disease prevalence in northwest Colorado elk herds with the year it 
was first detected in hunter harvest from mandatory testing. 

DAU Elk Herd 
Male 

Prevalence 
Mandatory 

Testing 
E-1 Cold Springs N/A  

E-2 Bears Ears 2% 2021 

E-3 North Park 2% 2021 

E-6 White River 5% 2021 

E-7 Gore Pass 4% 2021 

E-8 Troublesome Creek 0% 2021 

E-10 Yellow Creek 0% 2021 

E-12 Piney River N/A  

E-13 Williams Fork River 0% 2021 

E-14 Grand Mesa 0% 2021 

E-15 Avalanche Creek N/A  

E-16 Frying Pan River N/A  

E-19 Glade Park N/A  

E-21 Rangely/Blue 
Mountain 

1% 2021 

E-47 Green River N/A  

 
CPW developed the Colorado Chronic Wasting Disease Response Plan in 2018 to provide 
direction for CWD surveillance and management of mule deer and elk herds in response to the 
growing detection and prevalence of CWD across the state (CPW 2018).  The plan established 
a schedule to monitor elk herds every 5 years for prevalence rates. In addition, if prevalence 
is determined to be at 5% or greater in the 2 year old and older adult male segment of the 
population, then management actions should be taken to reduce that prevalence to below the 
5% benchmark. The primary recommendations to manage CWD prevalence in deer and elk 
herds are: 1) Reduce population and density, 2) Reduce male/female ratios, 3) Change age 
structure, 4) Maximize ability to remove diseased animals at the smallest scale possible (hot 
spot management), 5) Remove motivations that cause animals to congregate, 6) Minimize 
prion point sources, and 7) Incorporate CWD management actions and prevalence threshold 
into herd management plans.  
 
The Northwest elk management plan objectives have been developed to reflect the 
recommendations from the CWD response plan and attempt to reduce prevalence rates to or 
below the 5% benchmark. In deer, the primary tool for CWD management at the herd level is 
to manage for lower buck:doe ratios as bucks carry CWD at approximately 2 times the rate of 
females. CWD prevalence in elk to date has been lower than rates found in deer populations 
and the male and female prevalence relationship has not been as significant. Managing for 
lower population densities can also help reduce the prevalence of CWD. When possible, 
license allocation will be directed to later seasons and locations to best address hot spots of 
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higher CWD prevalence. When harvest is sufficient and sustained, it can be a tool for 
attenuating CWD prevalence in adult male mule deer and possibly elk, especially early in the 
course of an epidemic (Miller et al. 2020, Conner et al. 2021). Increasing male harvest 
reduces male and overall deer abundance and density, male age structure, and the number of 
infected deer, all of which appear to reduce disease. Likewise, timing hunting seasons closer 
to the breeding season when mature males are more vulnerable to harvest is another strategy 
to reduce CWD prevalence (Miller et al. 2020, Conner et al. 2021). 
 

 
Figure 4. Chronic wasting disease detection rates in Northwest Region elk herds from 
mandatory testing efforts between 2017 and 2021. 
 
Habitat Quality 

Altering habitat quality and quantity through land use activities can have significant and long-
term impacts (both positive and negative) on all big game habitats and populations (Johnson 
et al. 2016). Examples of habitat alteration include, but are not limited to, land use 
conversion from agriculture to residential, habitat type change by natural causes such as 
wildfires, habitat quality change as a result of domestic grazing practices, habitat 
fragmentation, and climate change. Human recreation and energy development, which are 
occurring at unprecedented levels in Colorado, are two examples of human uses on the 
landscape that increasingly overlap with, fragment, and negatively impact big game habitats. 
Elk, for example, preferentially use areas devoid of motorized activity and require large 
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Habitat Quantity 
 
Preserving landscapes that elk rely on for habitat, and facilitating safe passage along 
migration and movement routes both within and between seasonal ranges, are priorities for 
wildlife and land managers in Colorado as well as other western states. CPW relies heavily on 
federal land management agencies as well as private property owners to conserve and 
enhance habitats for elk and other wildlife species. In 2017 and 2018, several secretarial 
orders issued by the U.S. Department of Interior (DOI) directed federal land managers to work 
with states to protect big game species and their habitat within the region. Secretarial Order 
(SO) 3356: Hunting, Fishing, Recreational Shooting, and Wildlife Conservation Opportunities 
and Coordination with States, Tribes, and Territories, and SO 3362: Improving Habitat Quality 
in Western Big-Game Winter Range and Migration Corridors, respectively, provided direction 
to federal land managers for improving access to lands for recreational activities, particularly 
hunting and fishing. SO 3362 also directed DOI agencies to improve habitat quality to ensure 
the long-term viability of big game and other wildlife populations, particularly migration 
corridors and sensitive winter ranges for elk, deer, and pronghorn. A variety of solutions are 
being considered at all levels of government and by private sector stakeholders to better 
protect big game winter ranges, and migration and movement routes. These policies aim to 
foster collaboration, expand data collection and research, incentivize participation in habitat 
connectivity programs, and implement targeted infrastructure solutions. 
 
Oil and Gas Development 

Extraction of oil and gas has the potential to affect elk populations directly through habitat 
loss and habitat fragmentation from pad, road, and pipeline development and associated 
spread of noxious weeds, or indirectly from the increased human presence at pads and use of 
roads.  Oil and gas development activity in NW Colorado has remained at relatively low levels 
over the past decade compared to the high volume of activity experienced between 2006 and 
2010. Recent market conditions and commodity price increases have resulted in slight upticks 
in the number of permits being submitted; however, active drilling rig counts have not 
increased significantly. The figure below (Fig. 6) depicts the number of wells drilled annually 
in the Northwest Region from the year 2000 to 2022. 
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Figure 6.  Wells drilled annual in northwest Colorado counties from 2000-September 2023. 
 
Colorado’s recently enacted (January 2021) Senate Bill 19-181 (SB-181) oil and gas regulations 
contain new provisions and requirements for the protection of wildlife resources during oil 
and gas development. In particular, the new regulations contain measures to: reduce noise 
and light impacts, require compensatory mitigation to offset direct and indirect impacts to 
big game high priority habitats (HPH), limit the density of oil and gas development within big 
game seasonal ranges, and analyze alternative development locations to minimize adverse 
impacts. Figure 7 illustrates where active wells overlap with elk HPH layers. These new 
regulations result in significantly greater wildlife protections compared to the State’s 
previous House Bill 1298 oil and gas regulations, and expand CPW’s involvement and 
consultative role during the Colorado Oil and Gas Conservation Commission (COGCC) 
permitting process.  
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Figure 7. Map of elk DAUs in northwest Colorado overlaid with high priority habitat (HPH) 
layers and active oil and gas wells. 

 
Renewable Energy 

Proposed renewable energy projects have increased significantly in the past several years, 
with a focus on utility-scale photovoltaic (PV) solar projects in Western Colorado. CPW’s 
Northwest Region has consulted on approximately six proposed solar projects that are greater 
than 1,000 acres in size during calendar years 2021 and 2022. Of particular concern for big 
game species, the National Electric Code (NEC) requires that solar energy facilities be fenced 
for security purposes. This exclusionary fencing requirement results in a complete loss of 
habitat for big game, and oftentimes creates a significant barrier to daily and/or seasonal 
movement patterns.  
 
When siting locations for utility-scale solar projects, developers typically seek areas close to 
existing electrical transmission lines and substations, flat topography, southern exposures, 
and limited forest canopy cover. Frequently, these landscape characteristics are also 
representative of high-quality winter range areas for big game in Western Colorado. 
Additionally, to avoid lengthy federal permitting processes, most of these proposed projects 
have been located on privately owned lands with 20-30 year lease agreements.  
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Urban/Residential Development 

Over the past 50+ years, private lands in large portions of Northwest Colorado have 
transformed from undeveloped or rural/agricultural landscapes into increasingly suburban and 
even urban areas, dominated by residential and commercial developments and fragmented by 
roads, highways, and recreational trail networks. These private lands typically lie at lower 
elevations, coinciding with big game winter ranges. The human population in Northwest 
Colorado has grown consistently since the 1960s, with marked increases in the 1970s and 
1990s-2000s (Fig. 8). In the 1970s and 1980s, the growth of the ski industry in Aspen and Vail, 
and later in Steamboat Springs and Granby, brought an influx of visitors and new residents 
into these areas, facilitated by the construction of Interstate-70 starting in the late 1960s 
through the 1990s. 
 

 
Figure 8. Human population from 1900-2020 based on US Census data in counties overlapping 
CPW’s Northwest Region. 
 
Construction and real estate development are now among the major industries in Northwest 
Colorado, especially along the Interstate-70 and State Highway 40 corridors. These 
developments have resulted in significant losses of habitat for elk, deer, and other wildlife 
species. For example, in 1970, 13,242 km2 (74%) of private lands on mule deer overall range 
and 7,274 km2 (77%) of mule deer winter range in Northwest Colorado were considered 
undeveloped (0 housing units/km2). By 2020, almost 30% of undeveloped private land was 
converted, leaving only 9,492 km2 (53%) of mule deer overall range and 5,146 km2 (54%) of 
mule deer winter range left as undeveloped. Increasing residential housing development has 
been shown to correlate with declining mule deer recruitment rates (Johnson et al. 2016). 
Figures 9a-f, illustrate the changes in residential development overlaid with elk DAU’s in NW 
Colorado. 
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a.  

b.  
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c.  

d.  
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e.  

f.  

Figure 9(a-f). Maps of housing densities on private lands in Northwest Colorado from 1970-
2020. Undeveloped = 0 housing units/km2, Rural = <3 units/km2, Exurban = 3-59 units/km2, 
Suburban = 60-500 units/km2, Urban = >500 units/km2 based on Shushinky et al. 2014. 


