- ROCKY MOUNTAIN
ELK FOUNDATION

September 12,2023

Russell Bacon, Reviewing Officer

Attn: Objections

USDA Forest Service,

Medicine Bow-Routt National Forests and Thunder Basin National Grassland
2468 Jackson Street

Laramie, WY 82070-6535

The Rocky Mountain Elk Foundation would like to submit the following objections for the
proposed Mad Rabbit Trails Project in the Medicine Bow-Routt National Forests, Hahns
Peak/Bears Ears Ranger District.

Name and address of Objector

Karie Decker

submitting on behalf of the objector, the Rocky Mountain ElIk Foundation (as an entity)
5705 Grant Creek Road

Missoula, MT 59808

406-523-0225

kdecker@rmef.org

(Signature for Karie Decker, representing the Rocky Mountain Elk Foundation)

RMEF objection standing per 36 CFR Part 218 Subpart A and B:

RMEF qualifies as an entity, as defined in § 218.2, who has submitted timely, specific written
comments regarding a proposed project or activity that is subject to these requlations during
any designated opportunity for public comment. Opportunity for public comment on an
Environmental Assessment (EA) includes during scoping or any other instance where the
responsible official seeks written comments. RMEF submitted two separate comment letters
during the periods when the responsible official was seeking written comments: February 9,
2018 (scoping) and November 22, 2022 (during the 30-day review of the draft EA); letters
included in the Appendix.

Name of Project: Mad Rabbit Trails Project
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Responsible Official: Michael J. Woodbridge, District Ranger Hahns Peak/Bears Ears Ranger
District, Medicine Bow-Routt National Forests and Thunder Basin National Grassland

Location: Medicine Bow-Routt National Forests, Hahns Peak/Bears Ears Ranger District

Statement that Demonstrates Connection between Prior Specific Written Comments on the
Proposed Project and Content of the Objection.
Statements are provided within each section below, referencing connection to prior comments.

Objection: Request for an Environmental Impact Statement (EIS)

[Objection relevance: In RMEF’s comment letter dated November 22, 2022, we expressed
concern about an EA being conducted rather than a full Environmental Impact Statement (EIS).
We continue to justify this concern and request that an EIS be conducted.]

RMEF is discouraged by the decision to not conduct a full EIS. The scale and network of this
project has impacts well beyond what is formally recognized in the Final EA. Based on details
below, RMEF requests a decision of No Action and that a full EIS be prepared. The Proposed
Action is likely to significantly affect the quality of the human environment, individually or
cumulatively.

Comments related to a Finding of No Significant Impact (FONSI) criteria and justification for an
EIS request:

o Criteria I: Impacts may be both beneficial and adverse. A significant effect may exist
even if the Federal agency believes that on the balance the effects will be beneficial.

o The Terrestrial Biological Evaluation, Wildlife Specialist Report (Wildlife Report,
pages 39-44) repeatedly recognizes the impact of increased recreation to elk
behavior, breeding success, distribution and population-level responses. There is
recognition of direct and indirect, long-term effects to elk due to increased trails
and recreation activity. However, the EA states: ‘Although elk are an important
big game species, they are not a Region 2 sensitive species and so no
determination will be provided’ (EA page 58, 61). Many adjustments were made
throughout project development to help conserve elk populations, yet the EA
refuses to make a determination as to direct, indirect or cumulative impacts.
With the Wildlife Report (pages 39-44) clearly pointing out the impacts of this
project to elk, a non-determination is inappropriate. The USFS agreed to include
elk in the assessment, despite not being a sensitive species. If an evaluation (in
the Wildlife Report) is completed for the species, a determination must be made
in the EA.

o The Federal agency believes that on balance the effects of the Proposed Action
will be beneficial; however, this alone does not warrant a FONSI.
e Criteria 3: Unique characteristics of the geographic area such as proximity to historic or
cultural resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or
ecological critical areas.

o The Proposed Action is still likely to significantly impact elk populations and
their habitat, primarily in the Ferndale area. This area is identified by Colorado
Parks and Wildlife (CPW) as High Priority Habitat and thus, an ecological critical
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area. The current evaluation, EA and Proposed Action do not appropriately
address this issue. While some adjustments were made to protect the High
Priority Habitat, a full analysis and determination is needed to fully understand
the effects. An EIS would help accomplish this.

o Much of the proposed project would be implemented in Colorado Roadless
Areas. With a significant increase in use anticipated, the Roadless Areas will
likely exceed the designated Recreational Opportunity Spectrum as identified in
the 1998 Routt National Forest Plan. An EA does not appropriately analyze or
address this potential impact.

o Criteria 6: The degree to which the action may establish a precedent for future actions
with significant effects or represents a decision in principle about a future decision.

o Several elements in the Proposed Action qualify for further analysis due to their
potential in setting a precedent for future trail development in Colorado. Not
only does the Proposed Action include the first-ever ‘gravity driven downhill
mountain bike park,’ constructed within a Colorado Roadless Area, but the
Action is among the highest density of trail networks overlapping with mapped
High Priority Habitat (elk production habitat). The trail network density exceeds
what is allowed in the 1998 Routt National Forest Plan.

Best Available Science

[Objection relevance: In RMEF’s comment letter dated November 22, 2022, we expressed
concern about the use of outdated science to support the draft EA. RMEF’s concern continues
and is further detailed below.]

The Wildlife Report and EA fail to incorporate the best available science into the draft Decision
as is required per 36 C.F.R. § 219.3 Role of science in planning. ‘The responsible official shall
use the best available scientific information to inform the planning process required by this
subpart. In doing so, the responsible official shall determine what information is the most
accurate, reliable, and relevant to the issues being considered. The responsible official shall
document how the best available scientific information was used to inform the assessment, the
plan decision, and the monitoring program as required in §§ 219.6(a)(3) and 219.14(a)(4). Such
documentation must: identify what information was determined to be the best available
scientific information, explain the basis for that determination, and explain how the information
was applied to the issues considered.” These requlations also require Federal agencies to
‘ensure the professional integrity, including scientific integrity, of the discussions and
analyses.’

This objection refers particularly to use of an outdated model to assess habitat effectiveness
for elk. The Wildlife Report and EA use the Elk Habitat Effectiveness Model that was developed
in 1983 (Lyon 1983). While the 1998 Routt National Forest Plan references and uses this model,
this EA should incorporate the best available science, particularly when more accurate, recent
models are presented.

In addition, ‘habitat effectiveness’ is not defined in any of the current Draft Decision or EA
documents. Thus, it is assumed that the EA relies on the definition provided in the 1998 Routt
National Forest Plan (Glossary page 8): ‘Percentage of available habitat that is usable by elk
outside the hunting season’ and references Lyon and Christensen (1992). By this definition, the
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current EA fails to properly analyze ‘Habitat Effectiveness.” Furthermore, assuming again, that
the 1998 Routt National Forest Plan definition was used, this Plan provides a formula for
calculating Habitat Effectiveness in the Final EIS (page 130) as, ‘...the habitat effectiveness
model developed by Lyon (1983) and modified for Region 2 ecosystems, was used to predict
effects on Forest Habitat Effectiveness...”. The modifications of the Model for Region 2 are not
disclosed in the 1998 Plan nor in the current EA. Nor are any of the methods presented on how
the current EA Habitat Effectiveness or Hiding Cover was actually measured in the field (or
when). RMEF requests increased transparency of the methodology and formula used to
calculate Habitat Effectiveness/Hiding Cover as well as a supplemental analysis that
incorporates more recent science that will assess the ‘percentage of available habitat that is
useable by elk outside the hunting season.’

The Wildlife Report recognizes that trails were not used to calculate Habitat Effectiveness and
along with the EA, justifies this exemption, in part, through trail design: concentration of trails
along Highway 40. A project adjustment to concentrate trails does not justify performing an
outdated analysis. Furthermore, the Travelway Density assessment in the Wildlife Report does
include trails in the density calculation. This inconsistency is not explained. RMEF asks that the
USFS document how the best available scientific information was used to inform the
assessment, particularly regarding ‘Habitat Effectiveness,” and how this represents the best
available scientific information used to inform the assessment, the plan decision and the
monitoring program as required in §§ 219.6(a)(3) and 219.14(a)(4).

Current science also makes clear assertions on the effects of trail users (not just trails) on elk.
In the publication that is frequently referenced in the EA (Wisdom et. al 2018), researchers
highlight the importance of accounting for direct effects of recreation users. The study found
that the mean minimum distance of elk from recreationists was 2-4 times farther than mean
distances from trails alone. This manifested across four recreation types, indicating that the
direct response of elk to recreationists was more predictable (and impactful) than the
responses to trails alone. A separate study found that reproduction success fell nearly 40%
when cow elk were disturbed by simulated recreationists during calving season (Phillips and
Alldredge 2000). In the study, disturbance was defined as a cow elk taking flight. Eight
disturbances led to a 40% reduction in calf survival, approximately 5% mortality rate per
disturbance. The researchers speculated an elk calf changing location (due to disturbance)
makes it more susceptible to predation, leading to the decline in the number of surviving
calves. Thus, it is imperative that the EA take sufficient action to improve the assessment by
using this updated science. In the Proposed Action, where an intense amount of recreational
use is expected, an assessment of the trail alone is inappropriate.

RMEF requests that a more thorough analysis to incorporate new information and data
concerning the impacts of the severe winter conditions of 2022-2023 and how the Proposed
Action might add to these impacts. The Wildlife Report references outdated elk population data
that is three years old (Wildlife Report page 39). The 2022-2023 winter had the most severe
snow conditions seen in the past 70 years for the northwest corner of Colorado, ranging from
Rangely to Steamboat Springs and the Wyoming state line. Multiple heavy snowstorms with
strong winds generated hard-packed snow that severely buried food for elk, mule deer and
pronghorn. In the Severe Winter Zone of northwest Colorado (including E-2 where the
Proposed Action overlaps), severe winter conditions resulted in high elk calf and above-
average cow mortality. Survival rates were the lowest CPW has ever documented and below
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what CPW previously thought possible in elk. Antlerless elk hunting opportunity in E2 was
reduced by 89% to help the herd recover (CPW 2023 Colorado Big Game Regulation Brochure;
included in the Appendix). The evaluation and EA must incorporate this data to fully assess the
effects of the Proposed Action.

RMEF has also provided a list of updated/additional science for incorporation in the EA
(available in the Appendix).

Closure and Rehabilitation of Unauthorized Non-system Trails

[Objection relevance: In RMEF’s comment letter dated November 22, 2022, we provided
comment regarding the timing and approach to closing and rehabilitating unauthorized trails.
RMEF expands on this initial comment below.]

RMEF appreciates the USFS dedication (through this project) to rehabilitate and close 36 miles
of unauthorized non-system trails. However, this activity appears to be used to justify the new
trail development in the Proposed Action. Rehabilitation and closure of these trails is an action
already authorized and should be conducted regardless of the Proposed Action. It is not
appropriate to use an already authorized activity (rehabilitation and closure) as a balance
measure to newly created trails and roads. Indeed, the current EA attempts to do so - using it
as a reason for not completing a more thorough analysis of the impact to Elk Habitat
Effectiveness. The EA also excludes rehabilitation and closure in the No Action Alternative,
suggesting closure of unauthorized trails is not required by standard USFS practices unless
assessed through NEPA. Furthermore, the EA attempts to offset increased recreational use on
new trails with the ‘reduction in recreational use’ on closed unauthorized trails. Again, this is
not an appropriate approach. No analysis was completed on current usage of the unauthorized
non-system trails nor the impacts of such trails. There is now an expectation to assess the
effects of non-system trails and roads (see recent U.S. District Court Ruling on the Helena-
Lewis & Clark National Forest: Case 9:21-cv-00005-DLC, Document 42, Filed 08/03/23),
which is particularly appropriate in this assessment, given that such roads are in the Proposed
Action. In order to appropriately address the non-system trails, RMEF requests removal of any
actions associated with rehabilitation and closure of non-system trails from the Purpose and
Need (and the entire NEPA project). A new analysis should be conducted and NEPA decision
based solely on the proposed new trails/roads alone and non-system trails addressed with
existing authority.

New Information, Changes, or Information not Found in the Final EA or Draft Decision
Socio-economic Impacts

RMEF is concerned with the lack of assessment on the socio-economic effects of the Proposed
Action. NEPA requires that prior to funding, authorizing, or implementing an action, federal
agencies consider the effects that their proposed action may have on the environment and the
related social and economic effects. The evaluation and EA focus on benefits to narrow set of
uses (primarily mountain biking and some hiking); however, fail to assess the cost that these
increased uses have for other users. The recognition of ‘likely to impact’ elk in the Wildlife
Report has effects on those who participate in elk viewing or elk hunting opportunities. The EA
indicates that newly developed trails may benefit elk hunters by providing additional access
routes. However, access to trails does not equate to access to elk. This loss of opportunity is
recognized and as stated in the EA (page 59): ‘Elk will stabilize their movements and avoid this
disturbance over the long-term. Elk hunters may be pushed to hunt areas other than Rabbit

5705 Grant Creek Rd. | Missoula, MT 59808-8249 | (800) CALLELK | WWW.RMEF.ORG



Ears Pass. Colorado Parks and Wildlife carefully sets herd objectives to maintain herds and may
need to adjust licenses.’ This statement suggests acknowledgement of impacts on elk and lost
hunter opportunity and that hunters (and CPW elk management through hunting) will not be a
priority consideration in the Proposed Action. The EA also fails to evaluate the socio-
economics of maintaining new trail systems in the Proposed Action.

Travelway Density

CPW’s High Priority Habitat guidance recommends that route (trail and road) density remain
below the threshold of one linear mile per square mile within sensitive elk habitat to minimize
disturbance. The Wildlife Report recognizes that the project will result in a high route density
proposed (>1mi./mi?) in elk production areas (a High Priority Habitat and thus an ecological
critical area). This includes all or part of trail segments 14,19, 20, 21, 22 and 30, where CPW
data show high elk occurrence. RMEF requests the trail segments that fall within the elk
production area also be put under a mandatory seasonal closure from May 15-June 30.

Design Criteria
With the final Design Criteria available for review, RMEF requests adjustments to the following
criteria to maintain consistency across the Proposed Action.

e Criteria 39: ‘Total miles of completed trail (primary routes and alternate lines)
should not be 20 percent greater than the total miles of trail included in the
project’s decision unless extenuating circumstances require longer than anticipated
trails. Supplemental information reports may be prepared by resource specialists to
ensure compliance with all laws, requlations, and policies if the percentage may be
exceeded.’

o RMEF requests information on how the ’20 percent’ figure was determined
and clarification as to what public engagement opportunities would be
available if completed trail miles includes an additional 20 percent. This
could equal up to an additional 10 miles of trail development, which
currently, as proposed, has no specific location. Depending on where the
additional trails occur, they may have sufficient impact to warrant a revised
set of specialized reports, review by the public and an amended decision.

e Criteria 40: ‘Resource specialists will be consulted before implementation of
proposed alternate lines on trails.’

o Given the amount of public engagement needed to arrive at the Proposed
Action, RMEF requests that if alternate trail locations are anticipated, that
the public be afforded opportunity to review and comment. Depending on
where the alternate trail lines occur, they may have sufficient impact to
warrant a formal set of revised specialist reports which would be open for
public review.

o Criteria 44: ‘There may be seasonal restrictions on proposed trails and/or segments
of proposed trails to protect elk production (calving) habitat. There will be a
mandatory closure from May 15 through June 30 on the route 14 area and in the
Ferndale area on segments 23, 25, and 27 based on current information...’

o RMEF requests this seasonal closure (May 15-June30) for all or part of trail
segments 14,19, 20, 21, 22 and 30, where CPW data show high elk
occurrence.
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o Criteria 45: ... Management actions would be phased in from least restrictive to
more restrictive to preserve visitor freedom, to the extent feasible, in balance with
resource needs and in coordination with partners...’

o RMEF requests clarity on the timing of the phased action and what the
Proposed Action considers least to more restrictive. There is little
opportunity to provide feedback when these pieces are not defined. In
addition, many of the management actions will occur on new trails (seasonal
closure) where users don’t already have a predetermined expectation), so
should not impact visitor freedom and should be implemented as soon as
trails are developed. Other closures (of unauthorized non-system trails)
should occur immediately as the FS already has authorization to do so,
particularly given the significant impact these trails are having on natural
resources and the ROS of the Roadless Area.

RMEF Recommendations Summarized:

Prepare a more thorough analysis through an EIS, as justified through three of the
FONSI consideration criteria described above.

Utilize information and assessments made in the Wildlife Report to make a
determination in the EA on how the Proposed Action has direct, indirect and/or
cumulative effects on elk. The EA currently indicates ‘no determination will be made.’
Incorporate the best available science into the analysis and decision.

o Include trails in the Elk Habitat Effectiveness assessment or utilize more recent
models to assess the effect of trails on elk.

o ldentify which definition of Habitat Effectiveness is being used in this current EA
(assumed to be the Routt National Forest Plan definition). Provide more
transparency on what modifications were made to accommodate Region 2
ecosystems in the model and overall transparency on how the field data was
collected for the assessment.

o Provide scientific evidence that the Proposed Action to concentrate trails (with a
portion still within high priority habitat) will benefit elk.

o Incorporate updated science to assess the effects of increased number of
recreationists (and density of users) to elk, not just trail miles or development.

o Respond to inconsistencies in what data was used in various assessments (i.e.,
trails were incorporated in the Travelway Density assessment but not Habitat
Effectiveness).

o Incorporate more recent data on elk population numbers (the EA references
2020 estimates) including an assessment on how new trails and increased use
will exacerbate recent winter-related losses to the E2 elk herd.

Remove portions of the Proposed Action associated with closure of 36 miles of
unauthorized non-system trails. As an already-authorized activity, this should not be
used to balance out the development of nearly 50 new miles of trails. The assessment
should only consider actions not already authorized.

Conduct a socio-economic assessment of the Proposed Action, accounting for loss of
elk viewing and hunting opportunities and future trail maintenance.
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¢ Implement additional seasonal closures (May 15-June 30) for all routes that are in high
priority habitat (elk production area), currently without seasonal closures. This includes
all or part of trail segments 14,19, 20, 21, 22 and 30, where CPW data show high elk
occurrence.

e Increase transparency in adjustments and public engagement opportunity if Design
Criteria 39, 40, 44 and 45 are implemented.

RMEF appreciates the effort of the USFS to engage multiple stakeholders throughout this
process and hopes for a new Proposed Action that will have much less of an impact to elk and
other wildlife as well as hunting opportunity.

Sincerely,

Karie Decker
Director of Wildlife and Habitat
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- ROCKY MOUNTAIN
ELK FOUNDATION

September 12,2023

Russell Bacon, Reviewing Officer

Attn: Objections

USDA Forest Service,

Medicine Bow-Routt National Forests and Thunder Basin National Grassland
2468 Jackson Street

Laramie, WY 82070-6535

The Rocky Mountain Elk Foundation would like to submit the following Appendix to supplement
the objections for the proposed Mad Rabbit Trails Project in the Medicine Bow-Routt National
Forests, Hahns Peak/Bears Ears Ranger District. The documents include those referenced but
do not fall under the reference allowance allowed in § 218.8(b).
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February 9, 2018

Hahns Peak-Bears Ears Ranger District
Attn: Mad Rabbit Trails Project

925 Weiss Drive

Steamboat Springs, CO 80487

Email: comments-rm-medicine-bow-routt-hahns-peak-bears-ears@fs.fed.us

Dear Sirs:

The Rocky Mountain Elk Foundation (RMEF) appreciates the opportunity to provide comments
on the “Mad Rabbit Trails Project.” We are very concerned about the number of miles of trail
that are proposed in both Proposal A and Proposal B. This area is very important to elk, mule
deer, and many other wildlife species. We hope that you will take all public input and then
complete an analysis that will measure the impact of these proposed trails on the area’s wildlife.
We also hope that you will consult with Colorado Parks & Wildlife’s professionals to
incorporate their data into a cumulative effects analysis.

We look forward to the draft environmental analysis on proposed action and possibly other
alternatives available for formal 30-day public comment sometime during summer 2018.

Sincerely,

(GOL E Mornnn

Blake L. Henning o
Chief Conservation Officer
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- ROCKY MOUNTAIN
ELK FOUNDATION

®

November 22,2022

Michael Woodbridge
Hahns Peak / Bears Ears Ranger District
925 Weiss Drive

Steamboat Springs, CO 80487
Submitted electronically via USFS Comment Portal https.//cara.fs2c.usda.gov/Public//Commentinput?Project=50917

The Rocky Mountain Elk Foundation (RMEF) appreciates the opportunity to comment on the
Mad Rabbit Trails Project Environmental Analysis (EA).

The mission of RMEF mission is to ensure the future of elk, other wildlife, their habitat and our
hunting heritage. We represent more than 225,000 members nationwide and over 14,500
members in Colorado. Since its inception in 1984, RMEF has permanently conserved or
enhanced more than 8.5 million acres of North America’s most vital habitat for elk and other
wildlife, including over 500,000 acres in Colorado. As such, RMEF has a vested interest in
ensuring the sustained productivity of elk and other wildlife in Colorado.

The Mad Rabbit Trails Project is situated in the habitat of the E-2 Bear’s Ear elk herd, the
second largest elk herd in Colorado. While the larger herd in this area is reaching the upper
population objective, the Steamboat sub-herd shows a decrease in both number of elk and
calf:cow ratios.

Extensive research has demonstrated the impact that recreation can have on wildlife, elk, in
particular. Elk are sensitive to all forms of recreation, including biking and hiking (the primary
uses identified in the project EA). Not only does elk distribution shift in response to continued
disturbance, but in critical areas such as winter range or calving areas, disturbance can begin to
impact herd population numbers and recruitment. In addition, elk avoidance of recreation trails
and recreationists represents a form of ‘habitat compression’ (functionally, habitat loss),
considering the potentially large areas not used or used less in the presence of humans and
that otherwise might be selected by a species in the absence of humans. Habitat compression
can ultimately lead to large-scale population shifts in elk distribution, away from critical
habitats on public land.

RMEF expressed concern during the scoping period about the potential for this project to
impact elk and other wildlife. RMEF appreciates inclusion of elk (and other big game)
throughout the EA. However, RMEF has continued concerns about how the impacts to elk were
analyzed along with portions of the proposed action.

RMEF does not support the full proposed action, nor any of the alternatives. Rather, RMEF
supports a portion of the proposed action - to rehabilitate and close 36 miles of unauthorized
non-system trails. This is an immediate need prior to the addition of new trails. Use of other
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trail systems will shift with the closure of unauthorized trails and RMEF requests the USFS first
assess how use is shifted, then follow through with a full Environmental Impact Statement (EIS)
to fully account for significant impacts.

Overall, RMEF expresses concern about this project assessment through an EA rather than a
full EIS. Justification for not completing an EIS appears to be based on the EA’s reliance on the
1998 land and resource management plan (Plan). The relevant pieces identified in the Plan are
based on very outdated research. Specifically, the Elk Habitat Effectiveness Model (1983) that
was used draws inappropriate assumptions and utilizes open roads as the only metric - it does
not include any impact caused by recreational trails. Both roads and trails (cumulatively)
should be considered in an updated model.

Furthermore, the current analysis does not take into account direct effects of recreational
trails (other than construction). Again, habitat effectiveness is measured by the presence of a
road (assumed trail) only. It does not account for the direct effect of users on the trails. In the
publication that is reqularly referenced in the EA (Wisdom et al. 2018), researchers highlight
the importance of accounting for direct effects of recreational trails. The study found that the
mean minimum distances of elk from recreationists were 2-4 times farther than mean
distances from trails alone. These differences manifested across the four recreation types,
indicating that the direct response of elk to recreationists was more predictable (and impactful)
than the indirect responses to trails alone. Thus, it is imperative that the USFS take sufficient
action to better understand the timing and density of users on these trails and to then analyze
the potential impacts of recreationists on elk rather than just the presence of a trail (where use
is highly variable across trails). In this project, where an intense amount of usage is expected,
an assessment of the trail alone is inappropriate. As studies have shown, wildlife also respond
to the activity on the trail and must be included in the cumulative effects analysis. Wisdom et al.
(2018) also found that elk shifted farther from trails during mountain biking activities,
compared to other types of recreation, thus codifying the need to assess this component more
thoroughly.

Despite elk not being classified as a sensitive species for Region 2, RMEF asks the USFS to
complete an analysis of cumulative effects on elk. This species was specifically called out in the
EA due to partner concerns. If the EA identifies elk as a species of concern, then all auspices of
the analyses, including a cumulative effects analysis should occur. This EA represents a unique
situation where multiple other EAs in the surrounding area have identified an expected
increase in recreation. Each of these projects were analyzed independently, and simply
referencing each of those separate analyses does not give justice to a cumulative effects
assessment.

The Mad Rabbit Trails Project site-specific EA does not sufficiently address the impacts of new
trail development on wildlife, and RMEF requests that the USFS complete a full EIS and fully
incorporate recent research into the analysis.

Sincerely,

Kol Loede

Karie Decker
Director of Wildlife & Habitat

5705 Grant Creek Rd. | Missoula, MT 59808-8249 | (800) CALL ELK | WWW.RMEF.ORG
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East have little competition from private entrepreneurs
in the provision of trail building and maintenance ser-
vices. In other regions of the country where entrepre-
neurs have traditionally provided these services for a
fee, managers should be prepared for possible resistance
to significant cooperation with nonprofit groups.

Political Considerations

One of the more important advantages noted by our
agency resporidents was the education of the participants
in management problems and their solutions. In addi-
tion, agency staff felt it was often valuable to have
informed conservationists looking over their shoulders in
a non-adversary relationship. Agency staff did not note
any difficulties with the dual role of nonprofit organiza-
tions as management partner and interest group. It
might be thought that a non-adversary relationship would
be difficult to cultivate with politically active nonprofit
groups. Such partnerships do exist, however, and have
the additional benefit of lessening polarization. The
educational function of agency-nonprofit partnerships is
to make each member aware of the other’s perspectives
and problems. ‘

An additional benefit is the political support provided
to the agency. Taking nonprofit groups into partnership
builds a constituency which may generate letters to
Congress, help defend budgets, and justify decisions:
Of course, nonprofit groups can become large enough
and strong enough to be accused of dominating agency
decisions, just as commodity interests such as timber
companies or concessionnaires have been accused in the
past. Some of the partnerships we examined had en-
countered this problem but were able to cope with it.
One effective way to counter accusations, we found, is
for agencies to have a clear and straightforward rationale
for every decision.

On Balance

Our results lead us to believe the potential advantages
of nonprofit-agency partnerships in resource-based rec-
reation management outweigh the disadvantages. While
the partnerships we studied are somewhat unique be-
cause of the strength of the nonprofit partners, there is
every reason to believe that other nonprofit groups are
or can become similarly capable. Properly handled,
nonprofit-agency partnerships can help to provide qual-
ity recreation opportunities to growing numbers of visi-
tors in times of government retrenchment. W
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Road Density Models
Describing Habitat
Effectiveness for Elk

L. Jack Lyon

ABSTRACT—Models depicting elk response to changes in the
density of forest roads usually require extrapolation beyond
the data. Results are likely to reflect the calculation technique
rather than elk behavior. One technique described here does
produce a model that coincides with actual elk behavior. This
model can be used to predict habitat effectiveness for elk at
road densities up to six miles per square mile.

Declines;in use of habitat adjacent to forest roads
have been documented in studies of the North American
elk (Cervus elaphus) on most of its range (Hershey and
Leege 1976, Lyon 1979a, Marcum 1976, Perry and
Overly 1976, 1977, Rost and Bailey 1974, 1979,
Thomas et al. 1979, Ward 1976). Evidence is consistent
and overwhelming that vehicular traffic on forest roads
evokes an avoidance response by elk. Even though
habitat near roads is not denied to elk, it is not fully
used.

‘Many attempts have been made to restructure avail-
able data and provide models for evaluating elk habitat
effectiveness as related to miles of road per square mile
(density) rather than distance from a road. Only two
models have been published (Thomas et al. 1979, and
Lyon 1979a), but others have been proposed for local
applications. That these models are not identical has
been no surprise to wildlife biologists. Every elk herd 1s
unique in some respect, and behavioral differences in
adapting to available habitat would be expected.

A more important problem is whether the differences
among road density models are artifacts of calculation
technique rather than a demonstration of real differences
in elk behavior. Most research on elk response to roads
has shown, through pellet-group distributions or radio
monitoring, less than normal use of areas adjacent to
forest roads open to travel. However, no research has
been reported in which elk use was compared under
different road densities in adjacent areas. As a result,
the development of density models has been based on
the manipulation of data to conform to one or more
assumptions about elk behavior in the area between
roads.. _

In this article, I present three independent sets of data
describing elk response to roads and show that calcula-
tion methods probably produce greater differences
among road density models than do behavioral differ-
ences among elk populations. In addition, some new
data suggest a way to fit existing information to actual
elk behavior.

Data Sources

Few published sets of data include samples of elk use
to distances greater than 0.75 mile from a road, and
data are often stratified to separate differences related to
road quality and cover. I have selected three data sets




that appear to describe similar situations and deal only
with the effects of unpaved gravel roads in forest
habutats,

In the state of Washington, Perry and Overly (1977)
established pellet-group control plots two miles from
any road and set up sample plots at specified distances
from roads. Their data are stratified for road quality. I
have used only the data for secondary roads. Pellet-
count data from our western Montana studies represent
the weighted average of relative pellet- -group densities
for eight years of study. Stratifications for cover quality
(Lyon 1979a) were combined for the evaluation pre-
sented here. The Idaho data are unpublished radio
location averages for 1979 and 1980 provided by Mi-
chael D. Scott and James Peek, University of Idaho.
They used the utilization-availability index of Marcum
and Loftsgaarden (1980).

Original data, and my calculations for the three data
sets, are presented in table 1. I forced the origin through
zero and assumed that habitat-effectiveness potential is
reached at one mile from a road. The resulting elk-use
percentages at various distances from roads are graphed
in figure 1.

Development of Road Density Models

When a single road is being considered, investigators
have little difficulty calculating losses in habitat effec-
tiveness. For example, the Washington data show elk
use to be 35.2 percent of potential in plots 100 feet
from the road. The average use of the 200-foot strip
nearest the road (100 feet on each side) is 17.6 percent
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Figure 1. Percentage of elk use recorded at various distances

from open forest roads; Washington, Montana, and Idaho
sample data.

of potential. In effect, the 24.2 acres adjacent to one
mile of road receive only as much elk use as 4.3 acres
of undisturbed habitat. Similarly, the 135.8 acres lying
between 100 and 660 feet of the road are 46.7-percent
effective and are therefore equivalent to 63.4 acres of
undisturbed habitat.

Continuation of these calculations to one mile sug-
gests that habitat effectiveness is reduced by 226 acres
per mile of road. Similar calculations on the Montana
and Idaho data predict effectiveness losses of 300 and
360 acres per mile of road. Within the zone influenced

Table 1. Representative data pomts and calculations for road density models, data sets from Washington, Montana,

and ldaho.
Washington
ORIGINAL DATA?
Plot distance from road (feet) 100 660 1,320 2,460 10,560
Pellet groups per plot 37 .61 .87 .92 1.05
CALCULATIONS—potential = 1.05 at 1 mile
Distance from road (miles) .019 125 .250 .500 1.000
Percent of potential 35.2 58.1 82.9 87.6 100.0
Cumulative effectiveness 17.6 423 56.4 70.8 82.3
Road density (miles per section) 26.4 40 2.0 1.0 0.5
’ Montana
ORIGINAL DATA®
Increment from road (miles) ) A 3 5 7 1.0
Relative elk use 43.0 61.0 78.2 93.0 111.7
CALCULATIONS—potentlaI mean for elk use over 0.7 mile
Dlstance from road (miles) .05 .25 .45 .65 .95
Cumulative effectiveness 215 48.6 57.3 67.1 69.2
Road density (miles per section) 10.0 20 1.1 .8 5
Idaho
ORIGINAL DATA* .
Distance from road (feet) 656 1,968 3,281 4,593 5,905
Elk use index 3 6 8 R} 9
CALCULATIONS—potential = elk use index of 0.85
Distance from road (miles) 12 .37 .62 .87 1.12
Percent of potential 35.3 70.6 94.1 94.1 105.9
Cumulative effectiveness 17.6 412 57.6 67.8 71.8
Road density (miles per section) 4.0 1.3 .8 .6 .5

! Additional points were available and are plotted in figure 1.
“Source: Perry and Overly 1977.

SModified from Lyon 1979a, b.
“Source: Scott and Peek, unpubl.
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by a single road, the habitat effectiveness ranges from
72 to 82 percent

Modeling of the simultaneous effects of several roads
has been considered in two ways. In one approach, it is
assumed that losses of habitat effectiveness are cumula-
tive. This assumption produces linear models, as illus-
trated by the dashed lines in figure 2. Extrapolation to
road densities of only two to three miles per square mile
will usually produce negative estimates of habitat effec-
tiveness. I previously recognized this difficulty (Lyon
1979a), but suggested that “habitat effectiveness in
occupied elk range probably cannot be reduced below
10 to 15 percent by roads alone.”

In the second approach, it is assumed that any influ-
ence of roads on elk terminates at the midpoint between
roads. Calculations with the Washington data estimate
that habitat is 17.6-percent effective in the 100 feet
nearest the road and 46.7-percent éffective in the next
560 feet. From the road to a distance of 660 feet, elk

habitat effectiveness averages 42.3 percent. Assuming

660 feet as the midpoint between roads, and no overlap
in the influence on elk; this estimate of habitat effec-
tiveness is considered representative for a calculated
road density of four miles per square mile. Similar
calculations for all dvailable data points (table I) pro-
duced the nonlinear, no-overlap models presented as
solid lines in figure 2. '

Most biologists have been reluctant to accept the
proposal that an elk midway between two roads is as
secure as an elk an equivalent distance from a single
road. It is evident that extrapolation of the no-overlap
models to road densities above two to three miles per
square mile seriously underestimates the influence of
multiple roads. Thomas et al. (1979), in developing the
Perry-Overly road model presented in Agriculture Hand-
book 553, adjusted for this perceived underestimate by
assuming that the calculated habitat loss for a road
density of four miles per square mile would actually
occur at three miles per square mile.

Evaluation of the models presented in figure 2 dem-
onstrates that the calculation method can lead to sub-
stantial differences in predictions. The Idaho data, from
radio locations monitored ‘during the fall, suggest a
somewhat greater sensitivity to roads than the two data
sets based on pellet groups, but even this difference is
less than the differences related to calculation methods.
At the same time, it should be noted that the differences
in predictions only become inconsistent after 25 to 50
percent of habitat effectiveness has been lost. In the
average situation, and independent of the calculation
method, habitat effectiveness can be expected to decline
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Figure 2. Comparisons between road density models using the
no-overlap and cumulative assumptions.

by at least 25 percent with a density of one mile of road
per square mile and by at least 50 percent with two
miles of road per square mile.

The inherent problem in developing a model appro-
priate to high road densities is that little of the available
data were collected where elk are using areas with road
densities greater than two miles per square mile. I have
reexamined my (1979a) data to determine elk response
to roads on individual square-mile sections. Within the
approximately 80-square-mile study area, only 14 sec-
tions had road dersities as gréat as two miles at any
time during the elght—year study. Over this period only
20 observations in five sections were made where road
densities were greater than four miles.

Despite these small samples, elk use in ateas with
high road densities demonstrates a consistent pattern of
response (table 2). For the 20 observations of road
density between two and three miles per square miile,
elk use averaged 47.5 percent of .potential. As road
densities increased to five to six miiles per square mule,
elk use declined to less than 25 percent of potential
These averages are somewhat misleading, however, be-
cause most of the samples with road densities greater
than three miles per square mile involved newly con-
structed roads in a timber sale area. In the year follow-
ing construction, elk use was 56.9 percent of potential
By the third year, logging was nearly completed and elk
use had declined to 25.0 percent. And, despite a closure
to all but essential management traffic, elk use declined
to 20.4 percent of potential in the fifth year after road
construction.

The importance of this continuing decline is obvious
Although the averages in table 2 suggest elk use might

Table 2. Habitat effectiveness (percent) for elk where road densities are greater than two miles per section,

western Montana.

MILES OF ROAD PER SECTION

Age of road
{years) 2-3 3-4 4-5 5-6 Average

Average 47.5 (20)2 44.2 (6) 30.3 (9) 22.4 (11)

i 713 (2) 52.0 (2) 53.6 (2) 56.9

2 71.8 (1) 277 (1) 290 (4) 33.6

3 336 (2) 24.2 (2) 232 (3) 25.0

4 347 (2) 335 (1) 23.0 (2) 9.0 (2) 21.1

5 21.2 (2) 15.9 (1) 20.6 (2) 214 (2) 20.4
over 5 51.9 (12) 67.0 (1) 53.2 (13)
Average > 3 45.0 (18) 37.3 (3) 22.6 (6) 18.8 (7)

Numbers in parentheses are sample sizes.
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Figure 3. Composite road density model showing actual elk
use at densities greater than two miles per section.

remain as high as 20 percent of potential with five and a
half miles of road per square mile, it must be recog-
nized that the full impact of a road does not occur untit
at least the third year after construction. Thus I have
assumed that the best estimate of habitat potential for
elk as influenced by traveled roads is represented by the
average elk use in habitat with roads more than two
years old. In the seven areas with an average road
density of five and a half miles per square mile, elk use
was 18.8 percent of potential.

Figure 3 shows a composite model of the Montana
data using the no-overlap assumption for road densities
under two miles per square mile and the table 2 projec-
tions for higher road densities. In addition, I have used
the Thomas et al. (1979) adjustment to produce a
projection of the no-overlap calculations. The agreement
between this road density model and the adjustment is
coincidental, but the similarity does suggest that this
approach may be valid in the absence of data taken in
areas with high road densities.

Management Application

Once a graphic display such as the solid line in figure
3 1s developed, it can be directly applied to management
of elk habitat. An evaluation area should be at least
3,000 acres; mileage of open roads can be determined
from maps or aerial photographs. Roads that dead-end
1n less than half a mile need not be counted unless they
receive unusually heavy traffic. The calculated road
density—miles per section—is entered on the horizontal

axis to predict habitat effectiveness on the vertical axis.

Avoidance of roads is presumed to be a behavioral
response conditioned by vehicular traffic. Other factors,
including better hiding cover and lower road standards,
can be expected partially to mitigate the negative re-
sponse by elk. However, the best method for attaining
full use of habitat appears to be effective road
closures. W
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(Continued on page 613)

Optimum
Stand Prescriptions
For Ponderosa Pine

David W. Hann, J. Douglas Brodie, and
Kurt H. Riitters

ABSTRACT—Two examples for a northern Arizona ponderosa
pine stand illustrate the usefulness of dynamic programming
in making silvicultural decisions. The first example analyzes
the optimal planting density for bare land, while the second
examines the optimal precommercial thinning intensity for a
43-year-old stand. Both examples assume that the manager’s
primary objective is wmaximization of the soil expectation
value. A number of near-optimal solutions are also provided
by the program, and may be preferable when the manager
takes account of noneconomic considerations. The optimal
solution then provides a standard for cost comparison of
these noneconomic considerations.

Management of an even-aged stand requires decisions
about planting density, timing and intensity of thinning
(both precommercial and commercial) and of fertiliza-
tion, and rotation length. Because these decisions are
interrelated and complex, considerable research has been
devoted to developing methods to assist the forest man-
ager in making them. One such management method
which has received substantial recent attention is dy-
namic programming (Hann and Brodie 1980, Martin
and Ek 1981, and Riitters et al. 1982).

In this article, the use of dynamic programming in
determining optimum and near optimum decisions will
be demonstrated with two examples for a ponderosa
pine stand (with Arizona fescue understory) on site
index 88 land in northern Arizona. The first concerns
the optimum planting density on bare land. The second
addresses the intensity of precommercial thinning in an
overstocked stand. In both examples, the analysis also
determines the optimum thinning scheme and rotation
length.

Dynamic Programming

Optimization of stand growth under a wide array of
silvicultural treatments can be readily accomplished
with dynamic programming. Analysis of silvicultural
treatment is complex because of the high degree of
interdependency between stand treatments over time.
For example, an array of planting density alternatives
would create an array of stands for first commercial
thinning. Each of these stands can be thinned to a
number of densities, each of which creates a slightly
different stand for consideration at second thinning. The
types of stands and possible sequences of treatments
multiply with each successive set of possible decisions.
Additional treatment options, such as precommercial
thinning, types of thinning (high, low, mechanical), and
fertilization, further increase the number.of potential
treatment schedules. There are literally millions of pos-
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Harvest Schedules (from page 603)

period were actually available when opening restrictions
were observed. No alternative allocations were gen-
erated.

Applicability

The system of mapping, stand selection, and simula-
tion programs is potentially useful when restrictions on
the size of cutting units complicate implementation of
harvest schedules. The “artificial intelligence” provides
a means of evaluating both alternative schedules and the
effects of current selections on the spatial feasibility of
schedules for future periods. The example run on the
Chattahoochee indicated that harvest schedules based on
aggregated data may not be truly feasible. The proce-
dures presented here could be used to perform an
analysis to evaluate actual acreage constraints prior to
running a harvest scheduling model.

Computer programs described here were written in
FORTRAN for implementation on an IBM 370 computer
operating under IBM Time Sharing Option at the Uni-
versity of Georgia. All programs were written as a
demonstration of the method (Hokans 1980) and were
not intended to be a fully operational system for public
dissemination. The existing software depends on a grid-
type data base. Although many organizations are now
using the superior polygon-type method of data storage,
these programs could operate on a polygon-to-grid file
created from basic polygon data. When all operations
must done on polygon data, the approach (Hokans
1980) could still be used, but new spatial comparison
programs would have to be written. Program listings
and documentation may be obtained from the author. W
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APPLICATION DEADLINES — Primary draw: April 4 (8 p.m. MT) = Secondary draw: June 30 (8 p.m. MT)
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Updated Big Game

Regulations Summary

EFFECTIVE FOR 2023 BIG GAME SEASON

Y
The Severe Winter Zone - License Reduction S W‘;‘S’

The most notable changes in the 2023 big game license quotas are related to the severity

and duration of the historic winter in the northwest corner of the state from Rangely to Steamboat Springs and
to the Wyoming state line. In this severe winter zone, the winter at lower elevations, where mule deer, elk, and
pronghorn winter, was the worst in at least 70 years because of deep, long-lasting, low-elevation snowpack.

CPW recommended unprecedented license reductions within this severe winter zone to account for high
mortality rates experienced by mule deer, elk, and pronghorn. These substantial reductions should allow herds
to recover as quickly as possible:

«  MULE DEER: In the severe winter zone, male and either-sex deer licenses are reduced by 5,000 (-48%) in
D-2 (GMUs 3, 4,5, 14, 214,301, 441), D-6 (GMU 10), and D-7 (GMUs 11,12, 13,22, 23, 24, 131,211, 231) combined. Female
licenses are reduced by 2,900 (-94%) and to the minimum of 10 licenses per hunt code in D-2 (GMUs 3, 4, 5, 14,
214,301,441) and D-7 (GMUs 11,12, 13, 22, 23, 24,131, 211, 231) combined.

« ELK: In the severe winter zone, antlerless elk license recommendations are reduced in E-2 (GMUs 3, 4, 5, 14, 214,
301, 441) by 5,600 (-89%) with all public cow hunts reduced to the minimum of 10 licenses per hunt code. In
E-6 (GMUs 11,12, 13, 23, 24, 25, 26, 33, 34,131,211, 231) antlerless licenses are reduced 8,700 (-63%) and for E-21 (GMU
10) the reduction is 400 (-60%) antlerless licenses.

«  PRONGHORN: In the severe winter zone, pronghorn male and female license quotas are reduced to the
minimum of 10 per hunt code. Male licenses are reduced by 1,100 (-74%) and female licenses are reduced
by 700 (-83%) combined for all DAUs. Affected DAUs include PH-9 (GMUs 3,4, 5, 13, 14, 131,214, 301, 441), PH-10
(GMU11), PH-11 (GMUs 1,2, 201), and PH-34 (GMUs 12, 23, 211).

Elk Over-The-Counter Season Dates

The duration of the second and third rifle seasons for over-the-counter bull elk
licenses have been reduced to five days if used in GMUs 3, 4, 5, 11, 12, 13, 14,
23,24, 131,211, 214, 231, 301, and 441. The second rifle season is reduced from
Oct. 28-Nov. 5, 2023 to Oct. 28-Nov. 1, 2023, and the third rifle season is reduced
from Nov. 11-Now. 17, 2023 to Nov. 11-Nov. 15, 2023. If such licenses are used
outside the severe winter GMUs, the full season dates apply. (See page 40)

Late Season Youth Pronghorn Hunts

New regulations specifically require youth hunters to have unfilled limited doe or either-sex pronghorn licenses
to participate in late season youth pronghorn hunts. These changes were made to align regulation with the ap-
proved Big Game Season structure for 2020-2024. Previous regulation did not require the unfilled license to be
a limited license. (See page 19)

Complete Colorado Parks and Wildlife statutes and regulations are available online: cpw.info/regulations

COLORADO PARKS & WILDLIFE « 6060 Broadway, Denver, CO 80216 « 303-297-1192 « cpw.state.co.us


https://cpw.state.co.us/aboutus/Pages/Regulations.aspx
https://cpw.state.co.us/

"sa11epunog 31un dynads Joj 7/—69 sabed uo suondinsap 1un ay 935 “sauepunoq
J1UN JO JO1eIPUI Ue S P[3L AU} Ul Pasn 3q 0} JON ‘1un 1931102 3y Joj Adde o1 pie ue si dew 3y ‘ayewxosdde ase sauepunog deyy :dyW LINA LNIWIDYNYW JWYD

e
00l el [+ 4 i}
sap
SUOSESS PAIYL PUE pUCIaS
SHUN YI3 plieA - sasuadl] sy D10 £202

WAAS 050) |90 anbsog jdaoxa
UOSRRS PUT PUR PUZ FIRA
Nl g oy

‘USRS PIT PUR PUT FIEA

SNIRAR EFEUIN| DL N D

SN IR, B0ARS D

LT PUE| afjgnd
‘UBSEas U PUE PUZ PEN,

M

SEIYO AALD

"Melp 33 ybnoay) djqejiere LON JYY 353YL ‘L DAY o “we ¢ 3e Huryeys 3jes uo 131unod 3y} JIA0 Jqe|IRAR U JAGUINU Uf PAYLIUN e SISUIDI]

(310D 335) UOSL3S PUODIS
Seawes:SIINN AITYA

4-¢N-000-W-3

*KINO SINIDV ISNDIN
Y:Lsil

Ing :X3S

SL°AON-LL "AON [TETT]
L1=LL"AON

*$31VA NOSY3S QHIHL <
198 “¥MS 050

Jap anbsog uo Jdaxa 1581 //
“LSL YL LLL 169189 ‘165
'18S LSS LTS LLS LY Yy
‘Wb Ley LY 'LLE "L9E "LoE
LETYLTLLTI8L LLL
‘L9L hL ‘Ll ‘OvL ‘PEL ‘€€l
"LEL ‘9858 “fuo spuy yjqnd
uoz8'18°08 8L "LL"SL L
"€L'TLLL0L8999 %9 €9
‘790965 ‘5§ S €S TS 1y
TR AT A AV AT WIN
"0 'vE"eE T LE0E 8T 1T
Gr'stvel el L
OL'SL'PLELTLILL9'S
‘v ‘€ :SLINN QITYATEL]
4-¢N-000-W-3

*AKINO SINIDV ISNDIN
Y:asil

Ing :X3S

L *AoN-8Z ‘10 [T

G NON-8T PO

*$31¥Q@ NOSYIS AN0J3S <«
(uospas £z0z ay3 03 Ajddp
Ajuo suonpywy asay[) ‘mojRq
@3y ul paisij a1e SN
J3UIM 2I3A3S,, pa1AYe 3y}
pue s3)ep uoseas paysnipe
3y] *SAWD IsaMyIou Ul
skep any 0} panpai uaaq
aAeY SASUDI| Y|2 |Inq
13)un0>-3Y3-130 10 SUOS
-23S 31 A1y} pue pu0dds
Y} 19yuIm £707-TT0T
21995 ay) 03 anq [T

SNOSY3S QHIHL 3 AN0DIS — 31414 — N13 AIYITLNY -SISNIDIT HILNNOI-IH1-HINO

40

2023 (OLORADO BIG GAME HUNTING: ELK



