National Association of Conservation Districts

June 20, 2025
Submitted Via: www.regulations.gov

Jacob Tyner

U.S. Department of the Interior
Office of the Solicitor

1849 C Street NW
Washington, D.C. 20240

Re: DOI Regulatory Reform RFI — Docket No. DOI-2025-0005
Dear Mr. Tyner:

The National Association of Conservation Districts (NACD) thanks the Department of
Interior (DOI) for accepting public comments to inform the revision of Interior regulations.
We appreciate the opportunity to provide input and look forward to continuing to work
together to develop and implement an effective and balanced regulatory scheme that
considers conservation a tool for effective and sustainable landscape management and
not as an adversary to use.

NACD represents America’s 3,000 conservation districts, their respective state and territory
associations, and the over 17,000 locally elected leaders who serve on their governing boards.
Conservation districts are local units of government, separate from county or city
government, established under state law to carry out a variety of conservation programs at the
local level and work with landowners and operators in every part of the country to help them
manage and conserve land and water resources on private and public lands.

NACD’s mission is to promote responsible management and conservation of natural
resources on all lands. Since the 1930s, we have recognized that effective conservation must
be voluntary, incentive-based, economical, and engage the landowners and community
members who best understand their unique natural resource concerns and economic needs.
There is no “one size fits all” solution to conservation, nor can programs be top down or
mandatory.

Local leadership, local priorities, and local decision making are at the heart of America’s
working lands conservation delivery system. Conservation districts help ensure that
conservation programs remain locally led and that solutions are tailored to address the
unique environmental challenges and economic realities faced by individual communities.

NACD looks forward to working with the DOI and all stakeholders to ensure that any changes
support effective conservation while ensuring working lands continue to work for our nation’s
producers and land stewards. In the request for information, the DOI asks us to identify
existing regulations that can be modified or repealed, consistent with applicable law, to
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ensure that DOl achieves a meaningful reduction in regulatory burdens while continuing to
meet statutory obligations, advance American energy independence, and ensure the
responsible stewardship of the Nation’s public lands and resources.’ The request includes
specific questions that NACD has carefully considered and relevant questions are answered
below.

2. Are there regulations that simply make no sense or have become unnecessary,
ineffective, or ill-advised?

Bureau of Land Management (BLM) - Conservation and Landscape Health Rule? aka “Public
Lands Rule™

Background: NACD believes that the most effective way to incentivize conservation on
public lands is to promote multiple uses of those lands and encourage the principles of
conservation in all of those uses. In many ways, conservation is already built into the
multiple use framework through the “sustained yield” mandate. Grazing, for instance,
must be managed according to the principles of rangeland health and meet, or make
significant progress towards meeting, the applicable land health standards. Other land use
authorizations are also required to ensure the use does not cause unnecessary or undue
degradation and the mitigation hierarchy of “avoid, minimize, mitigate” is already used in
concert with authorizing any use through various terms and conditions.

BLM and DOI already have the authority to utilize existing voluntary conservation programs
and to incorporate restoration, mitigation and broader concepts of conservation into each of
the enumerated multiple use management activities. NACD believes conservation should
remain as a component of all land uses and authorizations, and encourages DOl and BLM to
carefully consider the impacts of identifying conservation itself as a “use,”* and further
encourages BLM and DOI to bolster existing systems with additional staff and resources.

3. Are there regulations that have become outdated and, if so, how can they be
modernized to better accomplish their objectives?

BLM - Grazing Rule®

Background: The BLM’s current grazing regulations are 30-years old, last updated in
1995. Several attempts to update the grazing regulations since then have failed, either through

" Regulatory Reform, 90 Fed. Reg. 21504 (May 20, 2025).

2 https://www.federalregister.gov/documents/2024/05/09/2024-08821/conservation-and-landscape-health
3This rule has been listed for recission pursuant to EO 14219 but no action beyond announcement has been
taken.

4 Please refer to NACD’s comments on the Conservation and Landscape Health Rule submitted on July 5, 2023,
and included with the submission of this comment.

543 CFR part 4100 et seq. - https://www.ecfr.gov/current/title-43/subtitle-B/chapter-ll/subchapter-D/part-4100
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permanent injunction® (2006), abandonment of the rulemaking’ (2020), or pausing rulemaking
to address higher priorities®. Since 1995, additional legislation has been enacted governing
the grazing of livestock on BLM-administered lands.

For example, the fiscal year 2015 National Defense Authorization Act® contained a number of
provisions from the Grazing Improvement Act'®, including the categorical exclusion of trailing
and crossing permits under the National Environmental Policy Act (NEPA) direction regarding
the prioritization and timing for the completion of NEPA analyses, and the continuation of
grazing permit terms and conditions in instances where the NEPA cannot be completed
before the expiration of a term grazing permit. Despite this statutory amendment, the BLM has
not adequately provided a regulatory framework in which to implement these

tools. Furthermore, pursuant to the decision of the Tenth Circuit in Public Lands Council v.
Babbitt, 167 F.3d 1287 (10™" Cir. 1999), all references to, and subsequent accommodations of,
“conservation permits” must be eliminated from the Regulations. Despite the passage of 25
years, these references remain in the regulatory text.

In addition to these necessary updates, there are many improvements to the grazing
regulations that should be made at this time. Please see the March 2020 letter from “The
Livestock Groups”' incorporated below, for a complete list of modifications to update and
improve grazing regulations, originally submitted in response to the then proposed updates to
grazing regulations. These suggested modifications from the Livestock Groups are in line with
NACD policy and would go far in streamlining and simplifying management of grazing permits,
allotments, and landscape health.

4. Are there regulations that are still necessary, but have not operated as well as
expected such that a modified, or slightly different approach at lower cost is justified?

BLM Land Use Planning Regulations [Part ] (Ending centralized, multi-state planning efforts)

Background: The BLM’s current land use planning regulations state that land use plans shall
be developed locally by Field Managers with oversight from State Directors, and that land use
plans shall be developed at the Field Office level unless the State Director identifies a more
appropriate area. NACD strongly supports this existing regulatory language, which gives
planning a local focus and ensures meaningful input from state, tribal, and local government
agencies. However, previous administrations have systematically ignored this regulatory
language, arguably in violation of the regulations and Congress’s joint resolution to strike

62006 — Western Watersheds Project v. Kraayenbrink 632 F.3d 472 (9*" Cir., 2011)

72020 -

8 Scheduled for 2024 — not since published

9PL 113-291

103, 258, 113" Cong. (2014)

" Public Lands Council, National Cattleman’s Beef Association, American Sheep Industry Association

2 https://www.federalregister.gov/documents/2017/12/21/2017-27509/effectuating-congressional-nullification-
of-the-resource-management-planning-rule-under-
the?fbclid=IwAROkknZgc4tngYq0ikA2a3zy6KHfBe5UtHVNtlaTWTq9knRPePJtf7g4WmE
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down BLM’s “Planning 2.0” rulemaking, which sought to centralize land use planning and
expand land use planning to a west-wide scale. Two recent examples of centralized, multi-
state planning are the 11 state Utility-scale Solar PEIS/RMPA, and the 10 state Greater Sage-
grouse Land Use Plan Amendments EIS/RMPA.

Multi-state or west-wide scale EIS and RMPA development may disregard unique challenges
and needs faced by individual local communities and states who oftentimes already have
resource management plans in place. Any resource management plan should be localized for
greatest efficiency and community buy-in and developed in coordination with local and state
governments.

e NACD requests DOI consider modifications to 43 CFR § 1601.0-4 and 43 CFR § 1610(b)
that leave no question that land use planning is not to be initiated or overseen by BLM’s
Washington office but is only to be carried out locally with oversight from the relevant
State Director.

BLM Land Use Planning Regulations [Part ll] (Local Government Coordination)™

Background: Although many public lands are federally owned, state and local governments
can and should develop plans for resources on these lands and may regulate activities on
them unless preempted by federal law. FLPMA acknowledges and safeguards this authority
through its land use planning “coordination” and “consistency” mandates.™

Even with FLPMA’s plain language, land use planning coordination under FLPMA is seldom, if
ever, carried out by the BLM. This is due in large part to BLM’s inadequate land use planning
regulations at 43 CFR § 1610.3-1 and 8 1610.3-2. These regulations confuse and downplay
FLPMA’'s command that: “In the development and revision of land use plans, the Secretary
shall[...] to the extent consistent with the laws governing the administration of the public
lands, coordinate the land use inventory, planning, and management activities [...] with the
land use planning and management programs [...] of local governments... Land use plans of
the Secretary under this section shall be consistent with State and local plans to the
maximum extent he finds consistent with federal law and the purposes of this Act.”'s.

The current regulations enable the BLM to ignore the agency’s statutory obligation to
coordinate with state and local governments and seek consistency between “land use
inventories, planning, and management activities with the land use plans, policies, and
management programs of other Federal departments and agencies and of the States and
local governments within which the lands are located.”' This, in turn, is burdensome to state
and local governments, who have been regularly excluded from this critical form of
engagement. Early coordination with local governments, Conservation Districts for example,
would ensure that BLM plans, inventories, and management decisions conform to state and
local plans and policies to the extent allowed under federal law. Conservation Districts can

343 CFR § 1610.3-1 Coordination of planning efforts and 43 CFR § 1610.3-2 Consistency requirements.
443 U.S.C.81712(c)(9)

543 U.S.C § 1712(c)(9), emphasis added

'8 Ibid.
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provide a useful bridge between local community and federal agencies as well as providing
technical assistance and insight into ongoing local efforts and priorities.

e NACD requests that land use planning regulations at 43 CFR 88 1610.3-1 and 1610.3-2
be rewritten to conform to FLPMA and provide clear implementation direction for the
coordination process and its outcomes.

7. Are there regulations that are unnecessarily complicated or could be streamlined to
achieve statutory obligations in more efficient ways? If so, what changes should be
made?

DOI - NEPA Implementation Regulations™’

Background: The DOl is currently revising the Department’s NEPA implementation regulations
at 43 CFR 8 46. NACD supports this action in part because the current regulations are, in
many respects, unclear. Due to this lack of clarity, the BLM routinely fails to follow the existing
regulations regarding cooperating agency engagement. NACD regularly encourages federal
agencies to partner with local conservation districts and communities to ensure timely and
effective implementation of actions, rules and regulations impacting use of public lands.
Additionally, weak and vague regulatory language offers the agency an opening to exclude
cooperating agencies from their proper role as co-developers, not merely reviewers, of NEPA
documents, and creates the opportunity for the BLM and other agencies to only invite
cooperating agencies into the NEPA process after key development has already taken place.

Some suggested modifications:
e 846.105 Using a contractor to prepare environmental documents.

o Modified language should emphasize that the Responsible Officeris
responsible for ensuring the contractor engage with cooperating agencies in
developing the NEPA document and incorporate cooperating agency
recommendations to the greatest extent required by law.

e 8§46.155 Consultation, coordination, and cooperation with other agencies.

o This provision is seldom, if ever, followed and must therefore be strengthened
and clarified. Importantly, this provision does not distinguish between
categorical exclusions, environmental assessments, and environmental impact
statements. It must be clarified that this provision applies to all levels of
NEPA. Moreover, the language “whenever possible” is frequently used as an
“out” by agencies to simply pass over this provision. The language should be

743 CFR § 46 https://www.ecfr.gov/current/title-43/subtitle-A/part-46
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strengthened to ensure that agencies affirmatively engage state, tribal, and
local governments unless extraordinary circumstances—to be justified in the
administrative record—exist. Extraordinary circumstances should be limited to
unexpected or unavoidable situations beyond the agencies’ control.

e 8§46.200 Applying NEPA early. (a)(1) For any potentially major proposed Federal
action'® that may have potentially significant environmental impacts, bureaus must
coordinate as early as feasible, with ... [a]ny other bureaus or Federal agencies, State,
local, and tribal governments having jurisdiction by law or special expertise;

o “Asearly as feasible” is extremely vague and must be revised for clarity. The
BLM interpretation appears to read that as “whenever you get around to
it.” Instead, this provision should clarify that coordination with prospective
cooperating agencies ought to occur before the development of any NEPA
documents, including, but not limited to, baseline studies, purpose and need
statements, issues identification, alternatives, or analyses. A clear definition for
early engagement provides for meaningful cooperation, ensuring the
perspectives and expertise of cooperating agencies are incorporated.

e 846.220 How to designate lead agencies. b) In some cases, a non-Federal agency
(including a tribal government) must comply with State or local requirements that are
comparable to the NEPA requirements. In these cases, the Responsible Official may
designate the non-Federal agency as a joint lead agency."

o This language should be strengthened and clarified, with additional guidance
and examples to enable joint lead agency participation. The joint lead agency
opportunity for non-federal government agencies, including conservation
districts, is underutilized and poorly understood. Most Field Offices have never
used this opportunity and have refused to do so when requested.

e 8§46.225 How to select cooperating agencies. (b) Except as described in paragraph (c) of
this section, the Responsible Official for the lead bureau must invite eligible governmental
entities to participate as cooperating agencies when the bureau is developing an
environmental impact statement.

Conservation Districts exist in every state and territory in America and are special districts
that have jurisdiction granted by state and federal law with specific powers to manage and
conserve natural resources to the benefit of local communities. These districts are a

8 See 40 CFR §8 1508.23, 1508.18* - please note that although these definitions have been rescinded by CEQ
pursuant to EO 14154, CEQ continues to issue guidance to agencies on implementation of NEPA.

9 See 40 CFR 8 1501.5, 1506.2 for a description of the selection of lead agencies, the settlement of lead agency
disputes, and the use of joint lead agencies.

6
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significant partner in many land use decisions and development. They should be utilized
and supported to the extent possible.

o This language should be clarified to emphasize that cooperating agency
engagement should begin before the development of any NEPA documents,
including baseline studies, purpose and need statements, issues identification,
alternatives, or analyses.

e 8§46.225(d) Bureaus should work with cooperating agencies to develop and adopt a
memorandum of understanding that includes their respective roles, assignment of
issues, schedules, and staff commitments so that the NEPA process remains on track
and within the time schedule. Memoranda of understanding must be used in the case
of non-Federal agencies and must include a commitment to maintain the
confidentiality of documents and deliberations during the period prior to the public
release by the bureau of any NEPA document, including drafts.

o This language must be clarified to emphasize that the MOU is a collaborative
document. Collaborative development of MOUs is inconsistent across the
nation. The BLM often issues an MOU to be signed without requesting (or
allowing) input. As an example, Nevada counties, in collaboration with the BLM
Nevada State Office, have developed a template cooperating agency MOU that
we recommend be adopted by the BLM nationally to also include conservation
districts.?

e 846.230 Role of cooperating agencies in the NEPA process. In accordance with 40 CFR
1501.6, throughout the development of an environmental document, the lead bureau
will collaborate, to the fullest extent possible, with all cooperating agencies concerning
those issues relating to their jurisdiction and special expertise. Cooperating agencies
may, by agreement with the lead bureau, help to do the following: (a) Identify issues to
be addressed; (b) Arrange for the collection and/or assembly of necessary resource,
environmental, social, economic, and institutional data; (c) Analyze data; (d) Develop
alternatives; (e) Evaluate alternatives and estimate the effects of implementing each
alternative; and (f) Carry out any other task necessary for the development of the
environmental analysis and documentation.

o Thisis acritical description of the cooperative agency role. Unfortunately, the
experience on the ground is that it is, without exception, never followed, and
therefore must be clarified and strengthened. NACD recommends that the
language stating “Cooperating agencies may, by agreement with the lead

20 NACD and our partners in Nevada will provide this example upon request.
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bureau, help to do the following...” be changed to say “The Responsible Official

shall, upon request, engage Cooperating Agencies to help accomplish the
following...”

§46.235 NEPA scoping process; (a) For an environmental impact statement, bureaus
must use scoping to engage State, local and tribal governments and the public in early
identification of concerns, potential impacts, relevant effects of past actions and
possible alternative actions. (emphasis added)

o This section needs to clarify and emphasize that the scoping process must
occur before the development of issues, alternatives, or environmental
analysis. Many BLM offices tend to “frontload” NEPA by developing most
components of an EIS before scoping, effectively obviating the scoping process.

o Propose to add “Prior to development of an environmental impact statement,
bureaus must..””

§46.305 Public involvement in the environmental assessment process. (a) The bureau
must, to the extent practicable, provide for public notification and public involvement
when an environmental assessment is being prepared. However, the methods for
providing public notification and opportunities for public involvement are at the
discretion of the Responsible Official. (1) The bureau must consider comments that
are timely received, whether specifically solicited or not.

o Actual experience on the ground is that many BLM Field Offices seem to believe
that public notification or comment is unnecessary when developing an EA.
This provision must therefore be clarified.

o NACD suggests that the provision state; “The bureau must, to the extent
practicable, provide for public notification and allow for public involvement
when an environmental assessment is being prepared.” Further, the provision
must clarify what it means for public comments to be “timely received” when
the BLM has not issued a specific timeline under a solicitation.

8§ 46.435 Inviting comments. (a) A bureau must seek comment from the public as part
of the Notice of Intent to prepare an environmental impact statement and notice of
availability for a draft environmental impact statement; (3) Local governments and
agencies, to the extent that the proposed action affects their jurisdictions...

o For consistency with 43 CFR § 46.155, modify to read: “Local governments and
agencies, to the extent that the proposed action affects their jurisdictions oris
related to the interests of these entities.”
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US Fish and Wildlife Service — Endangered Species Act?'

o NACD incorporates by reference the comment letter submitted June 20, 2025
by the National Endangered Species Act Reform Coalition (NESARC).

General

NACD further requests that as these changes are considered, any agency handbooks,
Learning Management Systems, guidance, and manuals should be updated to reflect any
updates and changes.

Conclusion

As local units of government led by a board of directors elected by the communities they
serve, conservation districts are essential partners in balanced, science-based land
management. NACD urges the DOI to revise relevant regulations and policies to explicitly
recognize and empower their role in federal land decisions. Thank you for considering these
recommendations. NACD welcomes the opportunity to discuss this further and looks forward
to continued engagement in the process the DOI will take to address these concerns.

Sincerely,

Aoy Bla

Gary Blair, President
National Association of Conservation Districts

2116 USC 88 1531-1544
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March 6, 2020

Mr. Seth Flanigan

Project Manager

Bureau of Land Management
3948 S. Development Ave
Boise, ID 83702

RE: Livestock Industry Comments in Response to the Bureau of Land Management’s Notice of
Intent to Prepare an Environmental Impact Statement for the Proposed Revision of Grazing
Regulations for Public Lands (85 Fed. Reg. 3410)

Docket No.: 20XL.LLW0220000.L10200000.P

Submitted via BLM e-planning portal: (https://go.usa.gov/xyMdgb)

Dear Mr. Flanigan:

The Public Lands Council (PLC), National Cattlemen’s Beef Association (NCBA), and American
Sheep Industry Association (ASl) appreciate the opportunity to provide comments to the Bureau of
Land Management (BLM) as they begin scoping for an Environmental Impact Statement (EIS) on
proposed revisions to the Bureau’s grazing regulations (Part 4100 of Title 43, Code of Federal
Regulations). PLCis the only national organization dedicated solely to representing the roughly
22,000 ranchers who hold federal grazing permits and operate on federal lands. NCBA is the beef
industry’s largest and oldest national marketing and trade association, representing American
cattlemen and women who provide much of the nation’s supply of food and own or manage a large
portion of America’s private property. ASlis a federation of forty-five state sheep associations
representing a diverse industry since 1865 and has been the national trade organization
representing the interests of the 100,000 sheep ranchers located throughout the country who
produce America’s lamb and wool.

PLC, NCBA, and ASlI (collectively, “the Livestock Groups”) members utilize federal grazing
allotments as part of their business operations and rely upon sound regulations to reduce
uncertainty and foster a profitable business environment. This, in turn, allows them to provide
critical services to the federal estate including, but not limited to: construction of range
improvements; preservation of open spaces; and management of fine fuels which reduces the risk
of catastrophic wildfire. The Livestock Groups have previously expressed an interest in these
regulations through participation in public comment periods during both the substantial revisions of
1995 and 2006 as referenced in the Notice of Intent’s (NOI) Supplementary Information (85 Fed.
Reg. 3410).
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As stated in the NOI, since the 1995 and 2006 regulatory revisions, additional legislation has
been enacted governing the grazing of livestock on BLM-administered lands. By way of example,
the fiscal year 2015 National Defense Authorization Act [P.L. 113-291] contained a number of
provisions from the Grazing Improvement Act [S. 258, 113th Cong. (2014)], including the categorical
exclusion of trailing and crossing permits under the National Environmental Policy Act (NEPA),
direction regarding the prioritization and timing for the completion of NEPA analyses, and the
continuation of grazing permit terms and conditions in instances where the NEPA cannot be
completed before the expiration of a term grazing permit. Despite this statutory direction, the BLM
has not adequately provided a regulatory framework in which to implement these tools. Therefore,
the Livestock Groups suggest that processes and procedures be developed by the BLM to
implement these statutes, and that they be codified in regulation.

Additionally, in those cases where the statute stipulates “the Secretary may...,” the BLM
should provide for those instances where it is appropriate not to take the proposed action. For
example, as the categorical exclusion for trailing and crossing permit issuance is provided for by
statute, the implementing regulations should identify a particular set of circumstances under which
it is appropriate to require further NEPA review before the issuance of such permit. In cases where
a determination that further NEPA is required, the Authorized Officer (AO) charged with NEPA
determinations should be no less senior than the district manager.

With respect to the efficiency of processing temporary nonrenewable grazing permits and
permits to authorize grazing as a fine-fuel reduction tool (sometimes referred to as “Targeted
Grazing”), the Livestock Groups reiterate the following:

e Any Animal Unit Months (AUM) authorized by such permits should not count toward
the permitted AUMs of an existing preference grazing right or term permit

e The issuance of such permits should be categorically excluded from NEPA analysis

e Such permits should not be issued if they conflict with existing preference grazing
rights or term permits

e Such permits should be administered with the appropriate regulatory flexibility (as
expounded in BLM Instruction Memorandum No. 2018-109) necessary to achieve
the desired management objective

e BLM may issue decisions authorizing nonrenewable grazing permits in full force and
effect under subpart 4160 of title 43

The Livestock Groups recognize the BLM’s statutory requirement to comply with any
number of Federal laws outside specific instruction for grazing management. The BLM has clear
direction to consider land health factors, addressed in recommendations below, in addition to
cultural resources that may be associated with parcels subject to permitting grazing activities. Given
the relationship of the BLM, State Historic Preservation Officers, and Tribal Historic Preservation
Officers under the National Historic Preservation Act (NHPA), it is incumbent upon the BLM to
identify a timely and thoughtful process where cultural assessments and archaeological studies are
required under Section 106. The diverse management mission of the BLM requires they
appropriately recognize not only the trust responsibility (associated with Tribal cultural sites) and
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the cultural value of sites that meet historic criteria, but also the value and associated benefits of
permitted livestock grazing.

While BLM has historically engaged with states to develop local agreements and protocols
to meet NEPA adequacy requirements as part of grazing permit issuances and renewals, there have
been a number of instances where the lack of a functioning protocol has hampered significant
portions of a state’s BLM grazing program administration. As part of these regulations, the Livestock
Groups urge BLM to address dysfunctions in administration of NHPA requirements in order to be a
good partner with Tribes, communities, and livestock grazers.

In addition to our aforementioned recommendations, the comments below reflect the
Livestock Groups’ concerns with portions of the current Bureau of Land Management (BLM) grazing
regulations and recommendations for improvements as a result of our comprehensive review. Our
comments are based on our members’ years of experience in living under the former and current
grazing regulations, and their financial and practical experience in operating successful livestock
ranching operations, often despite the constraints of the current grazing regulations. We are
hopeful the Bureau will carefully consider our thoughts and practical expertise as it considers
improvements to BLM grazing regulations. Our comments are organized from the beginning of the
regulations at 4100.0-5 Definitions, and progress through the regulations in numerical order.

Passages taken from Part 4100 of Title 43, Code of Federal Regulations will appear in
italicized text. Additions being recommended by the Livestock Groups will appear as underlined
text. Deletions recommended by the Livestock Groups will appear as strikethrough text. Text other
than section headings will appear in bold is for emphasis only.

43 C.F.R. § 4100.0-5 Definitions.

The definition of “grazing preference or preference” should be restored to its pre-1995 version and
include a priority position for renewal of a grazing permit. The amended definition should also
recognize and restore the level of AUMs that were established for the grazing permit for permits
that were decreased solely as a result of application of the 1995 definitional change; AUM changes,
including increased AUM apportionments, that were made as a result of monitoring or other range
conditions should not be adjusted as a result of the Livestock Groups' suggested definitional change
— except through regularly scheduled land planning processes. Based on the prior regulations, the
definition should be:

“Grazing preference or preference means the total number of animal unit months on public
lands apportioned and attached to base property owned or controlled by a permittee, lessee,
or an applicant for a permit or lease. Grazing preference includes active use and use held in
suspension, and other uses as authorized under these regulations and provided in agency
guidance and policy. Grazing preference holders have a superior or priority position against
others for the purpose of receiving a grazing permit or lease. The Preference number of
AUMs should be documented and shown for each grazing permit in the respective Land Use
Plans.”
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(Note — also add “Preference” to Section 4130.2 — Grazing permits or leases).

“Meeting Land Health Standards” - For the purpose of the BLM Grazing Regulations, this phrase is
defined as, “the Authorized Officer has determined from quantitative monitoring that the Federal
rangelands being grazed by an applicant for a renewal of a grazing permit/lease that a positive or
stable trend is evident to accomplish, allotment objectives as expressed in the Land Use Plan or
AMP or a functional equivalent of an AMP. Permit/lease renewals meeting this definition of land
health standards shall be issued under a categorical exclusion under the NEPA as authorized under
Section 3023 of Public Law 113-291.”

“An AMP functional equivalent is an activity plan developed by another agency or permittee that
describes grazing management and is approved by the authorized officer, or a plan developed by
the BLM for other activities that also includes grazing management prescriptions”.

“Permitted use” - The Livestock Groups recommend removing this term from the regulations. The
term “preference” should replace the term “permitted use” everywhere “permitted use” is found in
the regulations to be consistent with the underlying statutory authority.

“Carrying capacity” — The Livestock Groups recommend that the term be changed to “Domestic
livestock carrying capacity” and be defined as follows:

Domestic livestock carrying capacity is synonymous with stocking rate and means a
guantifiable number of Animal Unit Months as determined by rangeland studies designed to
determine and quantify a stocking rate on a sustained yield basis upon a given area of public
lands without inducing damage to vegetation or related resources.

For the purposes of these grazing regulations, the term “domestic livestock carrying capacity”
should not be used to refer to the total on-range forage availability. In order to comply with the
Bureau’s multiple-use mandate, the distinction must be made between the forage made available
to domestic livestock and other purposes such as wildlife and federally protected wild horses and
burros, where applicable. This will better inform the Bureau in determining whether the causal
factors of adverse range conditions due to over-utilization can be attributed to domestic livestock,
wildlife, or federally protected wild horses and burros.

“Conservation use” - The Livestock Groups recommend removing this term from the regulations to
maintain consistency with the opinion of the U.S. District Court for the District of Wyoming (Public
Lands Council v. Babbitt, 929 F. Supp. 1436 (D. Wyo. 1996), and upheld by the Tenth Circuit Court of
Appeals (Public Lands Council v. Babbitt, 167 F.3d 1287 (10*" Cir. 1999), which found that the term
supersedes the BLM’s authorities under the Taylor Grazing Act.

“Consultation, cooperation, and coordination” - The definition should be returned to BLM’s pre-
1994 grazing regulations to maintain consistency with the language in the Federal Land Policy and




March 6, 2020 Bureau of Land Management
Page 5 Docket No. 20XL.LLW(0220000.L10200000.P

Management Act (FLPMA). Collectively, these activities require consistent and robust participation
by affected permittees or lessees. The regulation should read:

“Consultation, cooperation and coordination means an interactive process for seeking
advice, agreement, or interchange of opinions on issues, plans, or management actions from
other agencies and effected permittees or lessees, landowners involved, the district grazing
advisory boards where established, any state having lands within the area to be covered by
an allotment management plan and other affected interests.”

“Affected Interest” — The pre-1994 definition of “affected interest” reads:

“Affected Interest” means an individual or organization that has expressed in writing to the
authorized officer, (AO), concern for the management of livestock grazing on specific grazing
allotments and has been determined by the AO to be an affected interest.”

The Livestock Groups propose the following updated definition of “Affected Interest” in order to
effectively distinguish the comments and allow the agency to appropriately respond to permittees
and their inherent commitment and investment in the public land resource:

“Affected Interest” means an individual or organization in possession of a Preference grazing
right as defined in 43CFR § 4100, or its equivalent.”

“Interested public” - The definition of “interested public” should distinguish between a member of
the general public, who does not directly interact with the administrative action in question, and
those who qualify as an “affected interest”. The definition should not, however, eliminate
opportunities for public participation where provided by law.

The definition should be written in a way that recognizes the extent of investment in the
proposed action and any associated legal or regulatory response (i.e. “Affected Interest”). The
Livestock Groups seek to draw inspiration from legal processes in which a court may determine
standing for specific actions. Accordingly, this definition should make clear which members of the
public may appeal an administrative action. To clarify, these individuals should have requested in
writing to the AO to be an “interested public” on one or more allotments and have provided
comments on the adoption of an allotment management plan, renewal of a term grazing permit, or
other relevant administrative action. We recommend revising the definition as follows:

“Interested public means an individual, group or organization that has submitted written
comments to the BLM raising specific concerns during the public comment period regarding
the adoption or renewal of an allotment management plan or other grazing management
prescriptions, and has requested in writing to the AO to be an interested public on one or
more allotments.”

(See also concerns with 43 C.F.R. Part 4160 — Administrative Remedies)
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“Monitoring” - Edit the definition of “monitoring” by adding the word “quantitative” before “data”
so that the definition reads:

“Monitoring means the periodic observation and orderly collection of quantitative data to
evaluate:

(1) Effects of management actions; and
(2) Effectiveness of actions in meeting management objectives.

Monitoring shall consider the ecological site and the current ecological site potential, based
on state and transition modeling applied in the current rangeland science applications, in assessing
the effects of management actions and the effectiveness of actions in meeting management
objectives.

It is vital to avoid “best guess” opinions by BLM on grazing decisions that have economic
and practical implications to permittees. The BLM should rely on replicable, high-quality scientific
data to inform administrative actions, particularly when permittees often are integral in the
collection and analysis of quantitative measures on public land resources. The Livestock Groups
recognize that qualitative data often informs a number of agency actions, but monitoring should be
focused on clear, defensible metrics that allow for direct comparison over time.

“Utilization” - The definition of the term “utilization” should be edited to read as follows:
“Utilization means the proportion of current year's forage production that is consumed or
destroyed by grazing animals measured at the end of the annual growing season. May refer

either to a single species or to the vegetation as a whole.”

BLM should delete the reference in the current “utilization” definition to a “specific period”
and the vague term “pattern of use.”

43 C.F.R. § 4110.1 Mandatory qualifications.

Given the purpose of the Taylor Grazing Act, the establishment of grazing districts, and the
Public Rangelands Improvement Act, it is important that to qualify for grazing on public lands, the
entity must own or control base property and actually graze livestock on the range to support a
livestock business. Therefore, the Livestock Groups recommend including a requirement that a
permittee must be actively engaged in the livestock business and intend to use the permitted
allotments as part of their livestock operation:

“§ 4110.1 Mandatory Qualifications.

(a) Except as provided under §§ 4110.1-1, 4130.5, and 4130.6-3, to qualify for grazing use on
the public lands an applicant must own or control land or water base property, be engaged
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in, or facilitating the production of, livestock and will use the public lands to graze livestock,
and must be...”

43 C.F.R. § 4110.3-2(b) Decreasing “permitted” use.

The Livestock Groups hold that BLM has, in a number of cases, made adverse rangeland
heath determinations under Section 4180.2(c) and/or has made adverse land use plan objective
determinations under Section 4100.0-8 or Section 4130.3-3. Historically, the BLM has used these
adverse determinations to justify decreasing permitted AUMs under Section 4110.3-2(b) without
quantifying the decrease. This occurs most frequently when BLM is attempting to rationalize any
decrease in Permitted Use based upon two of the three conditions, i.e. Subpart 4180 and Utilization
Patterns, in Section 4110.3-2(b) which do not, in-and-of-themselves, quantify grazing capacity and
the associated decrease in Permitted Use AUMs.

The Livestock Groups believe that regulations should not obligate, nor should they have the
appearance of obligating, BLM to impose an automatic decrease in AUMs. Instead, before the AO
decreases active use because of an unacceptable level of use or exceeding carrying capacity, BLM
should first be required to consider modifying management practices (e.g., rotation, duration,
etc.) and not automatically reduce active AUMs. Reduction of active use AUMs should only occur:
(1) after modification of management practices is first attempted as a solution; and (2) then if
unsuccessful, active use AUMs will be reduced only in direct proportion to the quantity of
inconsistent use.

Finally, if the AO ultimately reduces active AUMs, those AUMs should be converted to
suspended use AUMs. A permanent reduction in Preference AUMs must not occur unless the Land
Use Plan conveys that these AUMs are no longer available for livestock grazing and the AO makes a
formal finding on the basis of long-term quantitative monitoring data that there is no “realistic
expectation that the AUMs can be returned to active livestock use in the foreseeable future.” See
60 Fed. Reg. 9931 (2/22/1995).

“§ 4110.3-2 Decreasing “Permitted” Use

(b) When monitoring trends show grazing use is not consistent with the provisions of these
Regulations, or, when use exceeds the domestic livestock carrying capacity, as determined
through quantitative monitoring, ecological site inventory or other acceptable science-based
methods, the authorized officer shall, if necessary to maintain or improve rangeland
productivity, modify management practices to achieve

management objectives. If modification of management practices does not achieve
management objectives, then the authorized officer may reduce active use in direct
proportion to the quantity of the inconsistent use or carrying capacity.

Any adverse determination that results in the nonrenewal of a grazing permit/lease only
results in the nonrenewal of the grazing permit/lease, and not the cancellation of the
preference which shall remain attached to the base property and be available through
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application and transfer to the new owner or lessee of the base property, or transferred to
other qualified base property if the permittee/lessee whose permit/lease was canceled for

cause continues to own the original base property.

(c) Any decrease in active use shall be classified as suspended use.

43 C.F.R. § 4130.1-1 Filing applications

In the event that adverse range conditions—where the grazing of domestic livestock has
been determined to be the causal factor pursuant to the Livestock Groups’ recommended definition
of “meeting land health standards” —lead to the nonrenewal of a term grazing permit, such action
must not affect the permit-holder’s underlying preference position. Therefore, the Livestock
Groups recommend revising as follows:

At § 4130.1-1(b)(1), insert the following:
(1) Renewal of permit or lease.

(i) The authorized officer will deem the applicant for renewal of a grazing permit or
lease, and any dffiliate, to have a satisfactory record of performance if the
authorized officer determines the applicant and affiliates to be in substantial
compliance with the terms and conditions of the existing Federal grazing permit
or lease for which renewal is sought, and with the rules and regulations
applicable to the permit or lease. Any determination must be based upon
previous adjudicated claims of non-compliance or upon claims of non-
compliance that would be subject to adjudication either before or
simultaneously with making the determination. Any adverse determination that
results in the nonrenewal of the expiring grazing permit only results in the non-
renewal of the Grazing Permit, and not the cancellation of the Grazing
Preference and associated Permitted Use which shall remain attached to the
base property and be available through application and transfer procedures at
43 C.F.R. § 4110.2-3 to the owner or controller of the base property that can
gualify for a grazing permit. Any cancellation of Preference and Permitted Use
shall only occur as part of Subpart 4170 of this title.

43 C.F.R. § 4130.1-2 Conflicting applications.

When there are conflicting applications for livestock grazing use, the current regulations
allow the AO to consider whether an applicant allows “public ingress or egress across privately
owned or controlled land to public lands.” 43 C.F.R. § 4110.1-2(d). An applicant who does not allow
public access across their own private land should not be penalized for not providing the general
public access over its private land. Allowing public access across private land should not be a
criterion for obtaining approval of an application for grazing use. Therefore, the Livestock Groups
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recommend deletion of 43 C.F.R. § 4110.1-2(d) which provides as a factor “public ingress or egress
across privately owned or controlled land to public lands.”

43 C.F.R. § 4130.3-1 Mandatory terms and conditions.

The Livestock Groups shared our desire to avoid arbitrary decision-making and require
decisions to be based on quantitative data above in our proposed edit to the definition of
“Monitoring” to use quantitative data. We also believe quantitative data should be used when the
AO determines carrying capacity. Therefore, we propose modifying the first paragraph which
discusses mandatory terms and conditions as follows:

“§ 4130.3-1 Mandatory terms and conditions.

(a) The authorized officer shall specify the kind and number of livestock, the period(s) of use,
the allotment(s) to be used, and the amount of use, in animal unit months, and the amount
of flexibility authorized for every grazing permit or lease. The authorized livestock grazing
use shall not exceed the livestock carrying capacity of the allotment as determined from
guantitative data.”

43 C.F.R. § 4130 Free-use grazing permits.

Across the West, range fires are becoming more frequent, intense, and widespread. We
recommend that free-use grazing permits for fuel reduction be added to the list as a tool to provide
a nimble tool to reduce hazardous fuels on public land. We recommend revising the regulation at §
4130.3-1 by striking subsection (c) as follows:

Further, we recommend the revision and subsequent additions in § 4130.3-2 as follows:
“§ 4130 Free-use grazing permits.
(b) The authorized officer may also authorize free use under the following circumstances:
(1) The primary objective of authorized grazing use erconservationuse is the
management of vegetation to meet resource objectives other than the production of

livestock forage and such use is in conformance with the requirements of this part;

(2) The primary purpose of grazing use is for scientific research or administrative
studies; or

(3) The primary purpose of grazing use is the control of noxious weeds and/or annual
grasses.
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(4) The primary purpose of grazing use is fuel reduction to help avoid the spread of
future wildfire.”

(5) Targeted grazing by livestock to accomplish a specific purpose as determined and
authorized by an AO.

Strike subsection (e):

Revise subsection (f):

(f) Provision for livestock grazing temporarily to be delayed, discontinued or modified to
allow for the reproduction, establishment, or restoration of vigor of plants, prevideforthe
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required because of weather conditions or lack of plant growth;

Add a new subsection:

“(i) Provisions for livestock grazing to be temporarily authorized as a fuels reduction tool
shall be authorized under a Categorical Exclusion to help avoid the spread of future wildfire.
This action is not subject to Protest or Appeal.”

Without question, the Livestock Groups wish to emphasize the well-documented and highly-
efficient nature of livestock grazing as a tool to promote rangeland health and reduce the risk of
catastrophic wildfire.

43 C.F.R. § 4130.6-1 Exchange-of-use grazing agreements.

The exchange-of-use concept allows the BLM to enter an agreement with a livestock
operator to exchange the use of forage on private land for grazing on public lands. Often, BLM is
required to address questions regarding the scope of the area where exchange-of-use agreements
will be permitted. These queries are often related to whether the agreement will be limited to only
private lands within an allotment, or more broadly available for other lands outside an allotment.
The Livestock Groups believe that limiting exchange-of-use agreements to only private lands within
an allotment is too narrow and reduces livestock use on BLM lands across the west. We recommend
revising the exchange-of-use regulation as follows:

“§ 4130.6-1 Exchange-of-use grazing agreements.
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(a) An exchange-of-use grazing agreement may be issued to an applicant who owns or
controls lands that are unfenced and intermingled with public lands in-the-seme-alotment
when use under such an agreement will be in harmony with the management objectives for
the allotment and will be compatible with the existing livestock operations. The agreements
shall contain appropriate terms and conditions required under § 4130.3 that ensure the
orderly administration of the range, including fair and equitable sharing of the operation
and maintenance of range improvements. The term of an exchange-of-use agreement may
not exceed the length of the term for any leased lands that are offered in exchange-of-use.”

43 C.F.R. § 4130.6-3 Crossing Permits.

Crossing (or trailing) is often an essential operational activity for livestock travel to and from
a permitted grazing allotment. These activities are provided for in Subpart 4130.6-3, but stronger
language is needed to clarify the existing statutory authority (including provisions passed by
Congress in P.L. 113-291) provided to an AO. We recommend the following language be added to
§4130.6-3:

$ 4130.6-3 Crossing permits

Add just before existing language: “After consultation and coordination with existing
permittees/lessees and any owners of private lands to be crossed,”

Additionally, we recommend the following changes to the existing regulations:

“A crossing permit may be issued by the authorized officer to any applicant showing a need
to cross the public and or other land under Bureau of Land Management control, or both,
with livestock for proper and lawful purposes. A temporary use authorization for trailing
livestock shall contain terms and conditions for the temporary grazing use that will occur as
deemed necessary by the authorized officer to achieve the objectives of this part. Crossing,
or trailing, authorizations shall be authorized under a Categorical Exclusion if the forage to
be consumed during the trailing does not reduce or otherwise affect the existing permitted
use of the area within the crossing permit. The Bureau of Land Management’s approval of
trailing practices shall not be subject to review under Section 102 (2)(C) of the National
Environmental Policy Act (42 U.S.C. 4332 (2) (C)).”

43 C.F.R. § 4130.7 Ownership and identification of livestock.

A part of this regulation addresses the situation where a permittee or lessee controls, but
does not own, the livestock that graze on public lands and requires that the agreement giving
“control” be filed with the AO before any grazing use is approved. These livestock control
agreements between two private parties are subject to Freedom of Information Act (FOIA)
disclosure but often contain private financial and proprietary information that would otherwise
exist outside Federal and state disclosure requirements. The regulation should be amended to
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permit BLM to review the control agreement but not require that it be filed with the AO and subject
to FOIA disclosure. We suggest amending the provision to recognize modern privacy expectations
in the regulation as follows:

“§ 4130.7 Ownership and identification of livestock.

(d) Except as provided in paragraph (f) of this section, where a permittee or lessee controls
but does not own the livestock which graze the public lands, the agreement that gives a
permittee or lessee control of the livestock by another individual or business shall be fied
with reviewed by the authorized officer for approval prior to any grazing use. The document
shall describe the livestock and livestock numbers, identify the owner of the livestock,
contain the terms for the care and management of the livestock, specify the duration of the
agreement, and shall be signed by the parties to the agreement. The authorized officer shall
file a statement in the permit or lease file that ‘the livestock control agreement has been
reviewed and approved.”

43 C.F.R. Part 4160 - Administrative Remedies.

The Livestock Groups believe that BLM is providing administrative remedies to challenge too
many BLM actions. This keeps BLM from achieving its statutory duties under the Taylor Grazing Act,
the Public Rangelands Improvement Act, and the Federal Land Policy and Management Act.

43 C.F.R. § 4180.1(a) Fundamentals of rangeland health.

The Livestock Groups do not believe that the advisory councils have the requisite expertise
in specific rangeland health standards or other duties assigned to them during the Rangeland
Reform ‘94 era. In order to empower those with expertise and ensure land health standards are
accurately applied, the Livestock Groups recommend that the reference to advisory councils be
deleted from these grazing regulations.

The Livestock Groups recommend that all of Part 4180 be removed from the Grazing
Regulations. A number of Rangeland Science and Ecological science publications, including the
National Academy of Science book “RANGELAND HEALTH, New Methods to Classify, Inventory, and
Monitor Rangelands, and BLM’s Tech Report 1734 — 6 (“INTERPRETING INDICATORS OF
RANGELAND HEALTH”) convey that the subject of “land health” is currently an evolving paradigm.
Most range professionals and science-based published literature on this subject convey than an
assessment of the “health” of rangelands should not be limited to an evaluation of any singular,
specific use of the land. The current BLM Grazing Regulations at Part 4180 direct the BLM to take
Administrative action against a livestock permittee if a qualitative assessment, not quantitative
data, indicate a BLM concern that a causal factor on the land being grazed by a permittee is not
“healthy” due to livestock grazing. The Livestock Groups support the BLM’s authority to use
guantitative data from a monitoring program to support management actions to accomplish
allotment objectives, but it is inappropriate to use an evolving paradigm on rangeland health (which
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is currently a qualitative assessment not grounded in quantitative data) to apply punitive action
against a livestock permittee.

We recommend that BLM no longer be required by regulation to conduct a “rangeland
health determination” focused solely on livestock grazing.

Further, the Livestock Groups recommend that language be added to 4110.3, “Changes in
grazing status” to accommodate the concerns stated in the above paragraph:

“The authorized officer shall periodically review the level of active use specified in a grazing
permit/lease and may make changes to the terms and conditions as needed to accomplish
allotment objectives. The AO shall first determine if livestock grazing is the causal factor for
not achieving allotment objectives based on long-term rangeland monitoring trends. If the
current livestock grazing program is determined to be the causal factor, the AO shall first
implement changes in the management program to include, but are not limited to, changes
in seasons of use, duration and timing of use, or rangeland improvements to accomplish a
trend towards achieving allotment objectives before reducing active AUM’s. Any reductions
in active use will be placed in suspension.”

We believe BLM should also issue an Instruction Memo to all field offices to direct the
appropriate AO to assess if rangeland management tools other than reductions in active AUMs will
accomplish allotment objectives. This Administration, as soon as possible, should make clear to BLM
that they are to use “all the tools in the toolbox” prior to reductions in active AUMs. Further, BLM
should seek to apply the management actions to only those portions of the allotment that are not
achieving allotment objectives rather than only halting grazing or reducing grazing use levels.

Specifically, BLM is currently interpreting Section 4180.2(c) in a way that gives BLM the
discretion to disregard or even prohibit some of the “appropriate action[s]” listed and identified in
the regulation to address rangeland health standards and guidelines. (This is one of our
justifications for the complete removal of Part 4180 from the BLM Grazing Regulations.) The
regulation explicitly speaks of “Appropriate action” meaning “implementing actions pursuant to
subparts 4110, 4120, 4130, and 4160 of this part that will result in significant progress toward
fulfillment of the standards.” Subpart 4110 covers Permitted Use AUMs, Subpart 4120 covers Range
Improvements, Subpart 4130 covers terms & conditions in a Grazing Permit, and Subpart 4160
covers decision-making. BLM also needs to recognize that other factors, such as wild horse
damage, wildlife forage consumption, fire, or extended dry conditions are routinely responsible for
adverse rangeland health determinations and occur irrespective of livestock grazing permitted use.
If the BLM is to justify a decrease in AUMs, they must determine that livestock grazing management
practices are the causal factors for the underling adverse conditions.

However, in cases where an adverse determination that allotment objectives are not being
met due to current livestock grazing practices, BLM is currently failing to consider the full range of
these “appropriate actions[s]” under these Subparts. At this time, BLM is ignoring some, or all, of
its “toolbox” that could be utilized to address resource concerns. This is particularly apparent in the
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application of Subpart 4120 wherein BLM has refused to consider, or has excluded, range
improvements that could or would fix purported resource concerns.

If BLM finds that allotment management objectives are not being met, then BLM should
limit any adverse findings and/or adverse modifications of otherwise lawful grazing to a specific and
discrete piece of “public lands,” as opposed to extrapolating adverse determinations to an entire
pasture allotment. BLM currently interprets Section 4180.2(c) as allowing the BLM to apply any
adverse rangeland health determination in a pasture (or discrete confined area enclosed by fence
and/or natural topography) to another pasture(s) resulting in an adverse determination for such
other pasture(s). This occurs even though BLM’s own monitoring data for the adverse
determination is specific to a pasture and not to any other pasture(s).

Additionally, BLM should be obligated to make any adverse determinations specific to
grazing “practices” or to grazing use “levels” instead of assuming the determination applies to both.
Section 4180.2(c) explicitly directs the BLM to make its rangeland heath determination specific to
“existing grazing management practices” or “existing ... levels of grazing use.” However, when BLM
decides to make an adverse determination as to “existing grazing management practices,” as
opposed to grazing use “levels,” BLM is still relying upon the first condition in Section 4110.3-2(b)
(e.g., “not consistent with the provisions of subpart 4180”) to reduce the level of grazing use, which
decreases the permitted use AUMs.

Grazing Permit Renewals.

BLM'’s process to renew grazing permits is too complicated, costly, and time-consuming, as
evidenced by the significant backlog and strained budgets. The regulation must make clear in Part
4100 that a permit renewal that does not increase permitted use by more than 10% should be
processed under a categorical exclusion. This type of renewal is routine, does not contain significant
changes, and therefore does not require an environmental assessment or environmental impact
statement. Furthermore, once an allotment management plan is approved, range improvements
undertaken as part of implementing that plan are not new decisions subject to administrative
appeals or further NEPA analysis.

The Livestock Groups suggest modifying the regulation regarding range improvements
under an allotment management plan:

“§ 4120.3-1(f) Conditions for range improvements.

decision-uhdersubpart-4160-of thispart. Range improvement projects consistent with an
allotment management plan shall be documented under the National Environmental Policy
Act of 1969 with a categorical exclusion. The range improvements are not decisions subject
to protest or appeal under Section 4160.2.”
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The Livestock Groups further suggest adding a new section establishing that permit renewals which
do not increase or decrease permitted grazing use by more than ten percent are categorically
excluded under NEPA:

“§ 4130.10 Documentation required for renewal of grazing permits and leases.

If the authorized officer renews a grazing permit or lease that contains less than a ten
percent increase or decrease in permitted grazing use, then the decision shall be
documented under the National Environmental Policy Act 1969 with a categorical exclusion.

Finally, in cases where an adverse determination has been made, BLM should also adopt the
following process to renew a grazing permit:

e Applicable monitoring data must be collected with careful quantification and application of
scientific protocols.

e BLM should prepare a draft allotment assessment without a pre-determined assumption
that the causal factors relate to livestock grazing.

e BLM should notify permittee(s) that submission of a permit renewal application is required.
While it is appreciated that the permittee(s) may not know at the time of the application as
to BLM’s causal factor determinations, the permittee(s) will be given an opportunity to
submit the permit renewal application.

e BLM should issue final rangeland determination and land use plan objectives determination,
along with notice as to the permittee(s) and to the public of either of the following:

o If there are no adverse determinations, and if the permittee(s) does not apply for
any substantially new or different terms and conditions, BLM should provide notice
to the permittee(s) and to the public that BLM will prepare a categorical exclusion,
as authorized by the Federal Land Policy and Management Act, 43 U.S.C. § 1752(h),
and issue a proposed decision to renew the grazing permit

o If there are adverse determinations and/or if the permittee(s) applies for a permit
renewal with substantial new or different terms, BLM should provide notice to the
permittee(s) and to the public that BLM will prepare a NEPA document for public
comment. This notice should also ask the permittee(s) to submit any modified
permit renewal application to be assessed in any NEPA document.

o If adverse determinations are made and an affected permittee owns or controls
private grazing resources in an amount equal to or greater than 10% of any pasture
or the allotment as a whole, the permittee may request and BLM will develop an
AMP or functional equivalent management plan to be analyzed in any NEPA
document.

e Following required analyses and determinations, BLM should follow regular NEPA protocols.

e If necessary, BLM should supplement the final NEPA document, and issue a final decision.

In addition to the comments above, we also submit for the record several attachments for
your consideration. Those attachments are listed as follows:
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1. Effects of Long-Term Livestock Grazing on Fuel Characteristics in Rangelands: An Example
from the Sagebrush Steppe (Kirk. W. Davies, Jonathan D. Bates, Tony J. Svejcar, and Chad S.
Boyd) (2010)

The study is a foundational discussion of grazing utility in general rangeland health,
fire mitigation, and fuels reduction.

2. Unintended habitat loss on private land from grazing restrictions on public lands (Claire A.
Runge, Andrew J. Plantinga, Ashley. E Larsen, David E. Naugle, Kate J. Helmstadt, Stephen
Polasky, J. Patrick Donnelly, Joseph T. Smith, Tyler J. Lark, Joshua J. Lawler, Sebastian
Martinuzzi, Joe Fargione)

While public lands grazing provides any number of direct benefits to ecosystems, this
paper views the impact of public lands grazing through the lens of any potential reduction in
public lands grazing - and the subsequent impacts on private lands - as a result of sage
grouse policy. Without question, public land availability and access has a direct impact of
the viability of livestock enterprises on and adjacent to public lands in the West. This paper
examines the ecological, socioeconomic, and financial considerations that would both
inform and result from a restriction in public land grazing. To be clear, the paper uses a
single lens to inform the work, but the premise can be replicated across any number of
public land policy areas that affect access and grazing policy.

In summary, the grazing regulations of 1995 have harmed ranching families across the West
since their ill-advised adoption. Further, decreases in permitted use have greatly impeded the
BLM’s ability to control and mitigate catastrophic wildfire, leading to the loss of hundreds of
thousands of acres of Priority Habitat Management Area for the Greater Sage-Grouse, millions of
dollars in public and private property damage, and substantial carbon emissions from wildfire.
Livestock grazing produces food and fiber on otherwise nonarable lands, controls the spread of
invasive forbs and grasses, provides critical resources to wildlife, maintains open spaces for the
enjoyment of all Americans, assists BLM in ensuring the health of lands held in trust for all
Americans, and much more. Commonsense reforms to the BLM’s grazing regulations will provide
much needed assistance to ranchers as they provide these valuable services and to the BLM in the
administration of healthy rangelands.

We look forward to further participation during this federal rulemaking process. Please do not
hesitate to direct questions or concerns to our staff at the information below:

e Kaitlynn Glover, Executive Director, PLC and NCBA Natural Resources (kglover@beef.org)
e Chase Adames, Sr. Policy & Information Director, ASI (chase@sheepusa.org)
e Tanner Beymer, Associate Director, PLC and NCBA Natural Resources (tbeymer@beef.org)
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The Livestock Groups appreciate this opportunity to provide comments on behalf of our
members—the nation’s food and fiber producers. We urge the Bureau to move swiftly and
judiciously to complete a draft EIS and publish draft rules in furtherance of this effort.

Sincerely,
Public Lands Council
American Sheep Industry Association

National Cattlemen’s Beef Association
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Effects of Long-Term Livestock Grazing on Fuel Characteristics in Rangelands:
An Example From the Sagebrush Steppe
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Abstract

Livestock grazing potentially has substantial influence on fuel characteristics in rangelands around the globe. However,
information quantifying the impacts of grazing on rangeland fuel characteristics is limited, and the effects of grazing on fuels are
important because fuel characteristics are one of the primary factors determining risk, severity, continuity, and size of wildfires.
We investigated the effects of long-term (70+ yr) livestock grazing exclusion (nongrazed) and moderate levels of livestock grazing
(grazed) on fuel accumulations, continuity, gaps, and heights in shrub-grassland rangelands. Livestock used the grazed treatment
through 2008 and sampling occurred in mid- to late summer in 2009. Nongrazed rangelands had over ewofold more herbaceous
standing crop than grazed rangelands (P < 0.01). Fuel accumulations on perennial bunchgrasses were approximately threefold
greater in nongrazed than grazed treatments. Continuity of fuels in nongrazed compared to grazed treatments was also greater
(P <0.05). The heights of perennial grass current year’s and previous years’ growth were 1.3-fold and 2.2-fold taller in nongrazed
compared to grazed treatments (P < 0.01). The results of this study suggest that moderate livestock grazing decreases the risk of
wildfires in sagebrush steppe plant communities and potentially other semi-arid and arid rangelands. These results also suggest
wildfires in moderately grazed sagebrush rangelands have decreased severity, continuity, and size of the burn compared to long-
term nongrazed sagebrush rangelands. Because of the impacts fuels have on fire characteristics, moderate levels of grazing
probably increase the efficiency of fire suppression activities. Because of the large difference between fuel characteristics in grazed
and nongrazed sagebrush rangelands, we suggest that additional management impacts on fuels and subsequently fires need to be
investigated in nonforested rangelands to protect native plant communities and prioritize management needs.

Resumen

El pastoreo del ganado tiene una influencia fundamental sobre las caracteristicas de los combustibles en los pastizales alrededor del
mundo. Sin embargo, informacién que mida los impactos del pastoreo en las caracteristicas de los combustibles de los pastizales es
limitada. Los efectos que tiene el pastoreo en los combustibles son importantes ya que las caracteristicas de los combustibles son
uno de los factores mds importantes para determinar el riesgo, severidad, continuidad, y tamafio de los incendios de pastizales.
Investigamos los efectos del la exclusién del pastoreo (no pastoreo) a largo plazo (+70 afios) y niveles moderados de pastoreo por el
ganado en la acumulacién de combustibles, continuidad, espacios y alturas en pastizales compuestos de arbusto-pastos. El ganado
fue utilizado en los tratamientos de pastoreo durante el 2008 y las muestras se tomaron desde mediados y hasta finales del verano
del 2009. Pastizales sin pastoreo tuvieron >2 veces mas producciéon herbicea que las 4reas pastoreadas (P<0.01). La
acumulacién de combustibles en zacates amacollados fue aproximadamente 3 veces mayor en los tratamientos sin pastoreo que en
los tratamientos pastoreados. La continuidad del combustible en tratamientos sin pastoreo en comparacién con los tratamientos de
pastoreo fue también mayor (P < 0.05). La altura de los pastos perennes en el afio en curso y el afio posterior fueron 1.3 y 2.2 veces
mds altas en tratamientos sin pastoreo comparado con los tratamientos pastoreados (P < 0.01). Los resultados de este estudio
sugieren que el pastoreo moderado por el ganado disminuye el riesgo de un incendio en las comunidades de plantas en los pastizales
de “sagebrush” y potencialmente en otros pastizales semiaridos y aridos. Estos resultados también sugieren que los incendios
naturales en pastizales de “sagebrush” pastoreados moderadamente han disminuido en severidad, continuidad y tamafio de los
incendios comparados con los pastizales de “sagebrush” con largos periodos sin pastoreo. Debido al impacto que los combustibles
tienen sobre las caracteristicas del fuego, niveles moderados de pastoreo probablemente incrementan la eficacia en el control de
incendios. Debido a la gran diferencia entre las caracteristicas de los combustibles en pastizales de “sagebrush” pastoreados y no
pastoreados, sugerimos un manejo adicional de los impactos sobre los combustibles y subsecuentemente los incendios necesitan ser
investigados en pastizales no-boscosos para proteger comunidad de plantas nativas y priorizar las necesidades de manejo.

Key Words:  Artemisia arbuscula, Artemisia tridentata, bunchgrass, cattle, fire, fuel management, wildfire, wildfire risk
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Because livestock grazing and fire occur across most rangelands
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many plant communities (Davies et al. 2009). Domestic cattle
graze large expanses of shrub and grasslands in the arid and
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semi-arid regions of Africa, Americas, Australia, and Asia.
Many of these areas are also prone to wildfire and/or are
occasionally prescribed burned. Grazing has the potential to
significantly affect fire characteristics (Blackmore and Vitousek
2000; Kerby et al. 2007; Waldram et al. 2008). For example,
historical heavy livestock grazing in forests altered fuel
characteristics, decreasing the likelihood of low severity
wildfires and increasing the probability of high severity
wildfires in forest systems by increasing small tree densities
(Zimmerman and Neuenschwander 1984; Belsky and Blu-
menthal 1997). Heavy grazing reduced competition experi-
enced by seedling trees by reducing the herbaceous understory,
and the reduction in the herbaceous understory also reduced
the frequency of light severity fires that would have removed
small trees (Zimmerman and Neuenschwander 1984; Belsky
and Blumenthal 1997). Historical heavy grazing by livestock
that caused these changes in forest stand dynamics is not the
same as current managed livestock grazing (Borman 2005).
Thus, little is known regarding the impact of moderate levels of
livestock grazing (35-50% of available forage with alternating
timing of use) on fuel characteristics, especially in rangelands.

Understanding the impact of grazing on fuels in rangelands is
important because fuel characteristics influence wildfire risk,
severity, continuity, and size, and the effectiveness of fire
suppression efforts. Waldram et al. (2008) demonstrated that
white rhino grazing decreased fuel loads and continuity in
South Africa. Subsequently, white rhino removals resulted in
larger, less patchy fires (Waldram et al. 2008). In forested
systems, fuel characteristics have been demonstrated to
influence fire size, severity, and suppression effectiveness
(Moghaddas and Craggs 2007; Ritchie et al. 2007). The need
to understand the impacts of management on fuels is widely
recognized in forested systems (Wimberly et al. 2009).
However, the impact of moderate levels of grazing on fuel
heights, amounts, spatial arrangement, and continuity remains
largely unexplored in rangelands. Davies et al. (2009) reported
that there appeared to be greater fine fuel accumulations on
perennial bunchgrass in nongrazed compared to grazed
rangelands, suggesting that grazing influenced the total and
spatial accumulations of fuels. However, Davies et al. (2009)
did not empirically test grazing effects on fuels. Blackmore and
Vitousek (2000) measured a decrease in total fine fuel
accumulations and grass canopy heights with grazing in dry
forests of Hawaii. Similarly, Briggs et al. (2002) reported that
grazing in the tallgrass prairie reduced fine fuel loads by more
than 30%. Archibald et al. (2009) reported that higher grazing
density was an important factor limiting the area burnt in
southern Africa. The previous studies evaluated the immediate
effects of grazing, but a more complete understanding of
grazing effects on fuel characteristics will require long-term
research to allow cumulative effects to be expressed. Further-
more, studies need to measure fuel characteristics after the
main growing season, during the wildfire season, and before
livestock grazing to determine if effects are more than just
immediate impacts of grazing on current year’s plant produc-
tion. Measuring fuel characteristics before annual livestock
grazing also provides important information for two common
scenarios. First, the season of livestock grazing use is sometimes
rotated among pastures (Holechek et al. 1998), thus wildfires
frequently burn plant communities that were not grazed
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immediately before the fire, but are experiencing the influence
of long-term grazing. Second, prescribed burns in arid and
semi-arid systems often require that grazing be curtailed for 1 yr
to build up enough fuels for a successful burn under climatic
conditions that allow for effective control (Bunting et al. 1987).

Long-term exclusion of livestock grazing would allow multiple
years of plant growth to accumulate. In dry systems, where
decomposition is relatively slow (Coliteaux et al. 1995), accumu-
lations may significantly increase the fine fuel loads. Long-term
grazing may also cause plant community compositional changes
that influence fuel characteristics that would not be evident in
short-term studies. In some forested systems, long-term heavy
grazing has caused a shift from herbaceous species to more small
trees (Zimmerman and Neuenschwander 1984) and in South
African savanna, long-term heaving grazing results in the spread of
nonflammable stoloniferous species (Waldram et al. 2008).
Derner and Whitman (2009) reported a shift in perennial grass
dominance with long-term heavy grazing in the northern mixed-
grass prairie that influenced fuel continuity. Thus, to determine the
impact of moderate levels of grazing on fuels in rangelands, long-
term grazing and nongrazing treatments are needed.

The need to understand the effects of grazing on fuels in
rangelands is also critical because of the threat of invasive
plants. Fuel accumulations have the potential to increase the
severity of the fire, which can open native plant communities to
exotic plant invasion. Davies et al. (2009) suggested that fuel
accumulations, by increasing fire severity, were probably the
cause of a postfire invasion of exotic annual grass in pristine
shrub-grassland communities. Fuel characteristics can also
influence the probability of wildfire risk. Because exotic plant
invasions are often facilitated by fire in native plant commu-
nities (Stohlgren et al. 1999; Chambers et al. 2007), the
influence of fuel on wildfire risk also affects the threat of exotic
plant invasions. Therefore, it is critical to determine the impact
of grazing on fuels in rangelands to sustain native rangeland
plant communities and the fauna dependent upon them.

To determine the impact of grazing on fuel characteristics in
rangelands, we investigated the effects of long-term (70+ yr)
livestock exclusion compared to long-term moderate livestock
grazing in semi-arid, sagebrush (Artemisia L.) steppe plant
communities in the northern Great Basin. We hypothesized that
livestock grazing would 1) reduce fine fuel accumulations, 2)
alter the spatial arrangement of fuels, and 3) decrease fuel
continuity (consistency of fuels across space).

METHODS

Study Area

The study was conducted at the 6 475-ha Northern Great Basin
Experimental Range (NGBER) in southeastern Oregon (lat
43°29'N, long 119°43'W), about 56 km west of Burns,
Oregon. Climate at the NGBER is representative of the
northern Great Basin with cool, wet winters and hot, dry
summers. The NGBER headquarters received on average
300 mm of precipitation annually during the past S0 yr
(1956-2005). Annual precipitation for plant growth (1
October-30 September) in 2004, 2005, 2006, 2007, 2008,
and 2009 was 120%, 118%, 71%, 80%, 66%, and 88% of the
long-term average, respectively. Elevation at the study sites
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ranges from 1360 m to 1 520 m above sea level. Topography at
the study sites is variable with slopes ranging from 0° to 15° and
aspects from north to south. Soils at the study sites are Aridisols,
Mollisols, and Andisols with shallow to moderately deep soil
profiles before reaching a restrictive layer. Dominant vegetation
varied by study site. Mountain big sagebrush (Artemisia
tridentata subsp. vaseyana [Rydb.] Beetle), Wyoming big
sagebrush (A. tridemtata subsp. wyomingensis [Beetle and A.
Young] S. L. Welsh), or low sagebrush (A. arbuscula Nutt.) was
the dominant shrub depending on study site. Dominant perennial
bunchgrass was Thurber’s needlegrass (Achnatherum thurberia-
num [Piper] Barkworth), Idaho fescue (Festuca idahoensis Elmer),
or bluebunch wheatgrass (Pseudoroegneria spicata [Pursh] A.
Love). Other common perennial bunchgrass species in the study
area included prairie junegrass (Koeleria macrantha [Ledeb.] J. A.
Schultes), squirreltail (Elymus elymoides [Raf.] Swezey), needle
and thread (Hesperostipa comata [Trin. and Rupr.] Barkworth),
Sandberg bluegrass (Poa secunda ]. Presl), and Indian ricegrass
(Achnatherum bymenoides [Roem. and Schult.] Barkworth). The
plant communities used in this study are common across the
Intermountain West (Daubenmire 1970; Davies et al. 2006;
Davies and Bates 2010) and are not believed to have recently
evolved with high numbers of large herbivores (Mack and
Thompson 1982). Historical fire return intervals are estimated
to be 50-100+ yr for the less productive sagebrush plant
communities (Wright and Bailey 1982; Mensing et al. 2006)
and <25 yr for more productive sagebrush plant communities
(Miller and Rose 1999; Miller and Heyerdahl 2008).

Experimental Design

To determine the effect of grazing on fuel characteristics, we
used a randomized block design with two treatments (grazed
and nongrazed). Treatments were applied at eight different sites
with differing vegetation, soils, and topography. Nongrazed
treatments were 2-ha livestock grazing exclosures established in
1936. Native herbivores, including but not limited to mule
deer, pronghorn, elk, and rodents, had access to vegetation
inside the exclosures. The grazed treatment plots were located
adjacent to the exclosures and within the same soil, topogra-
phy, and vegetation association as the exclosures. Density data
collected in 1937 revealed no differences in Sandberg bluegrass,
large perennial bunchgrass grasses, annual grasses, perennial
forbs, and annual forbs between inside and outside the
exclosures (P> 0.05). The grazed treatments adjacent to the
exclosures were grazed by cattle through 2008. Grazed
treatments were moderate, 30-50% use of the available forage.
From 1938 to 1949 livestock use was rotation grazing with
stocking rates determined from range surveys conducted in
1938 and 1944. From 1949 to 2008, the grazing program was a
deferred-rotational system with an occasional year of complete
rest. Grazing pressure ranged between 0.15 and 0.36 animal
unit months (AUMs) per hectare with the average pressure of
0.22 AUMs per hectare. No grazing occurred prior to sampling
in 2009. Grazing sites were in eight different pastures ranging
in size from 65 ha to 810 ha.

Measurements
Fuel characteristics were sampled in late July and early August
of 2009. This time period coincides with the wildfire secason
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and the peak of the dry and hot period in this region. Each site
was sampled using a 30 X 60 m plot centered in the treatment
plot to limit edge effects. Four 20-m transects, spaced at 15-m
intervals, were established in each 30 X 60 m plot. Fuel cover,
by cover type, was measured along each 20-m transect using
the line-intercept method (Canfield 1941). Cover types
included perennial bunchgrass, total herbaceous vegetation,
ground litter, fuel gaps (areas lacking fuels), and shrubs.
Herbaceous vegetation cover measurements included current
and previous years’ standing growth. Shrub cover included live
and dead standing cover. Fuel biomass was measured by
clipping herbaceous standing crop (current and previous years’
erect vegetation) and gathering ground litter (litter between
herbaceous plants) inside 15 1-m® frames randomly located in
each 30X 60 m plot. Herbaceous biomass was oven dried,
separated into current and previous years’ growth, and then
weighed. The current year’s growth was used to determine
herbaceous annual biomass production. Ground litter was oven
dried and then weighed. Fuel biomass accumulations on
individual perennial bunchgrasses were determined by clipping
20 randomly selected perennial bunchgrasses in each 30 X 60 m
plot. Perennial bunchgrass fuel accumulations were oven dried,
separated into current and previous years’ growth, and then
weighted. Perennial bunchgrass heights were measured by
randomly selecting S0 individuals and measuring the tallest
current and previous years’ growth.

Statistical Analysis

Analysis of variance was used to determine the influence of
grazing on fuel characteristics by comparing the moderately
grazed treatment to the long-term nongrazed treatment (S-Plus
v.8; Insightful Corp, Seattle, WA). The eight sites were treated
as Dblocks in the analyses. Differences between means were
considered significant if P-values were equal to or less than
0.05 (=0.05). Means are reported with standard errors
(mean+SE). For analyses, fuel cover was separated into the
following cover types: perennial bunchgrass, total herbaceous
vegetation, ground litter, fuel gaps, and shrubs. Total
herbaceous cover was the sum of perennial bunchgrass and
other herbaceous vegetation cover. Fuel loads were analyzed as
total herbaceous vegetation standing crop, current year’s
herbaceous vegetation biomass, ground litter, and total fine
fuels (standing crop plus ground litter). Perennial bunchgrass
fuel accumulations were analyzed as total accumulations,
current year’s biomass, and previous years® biomass. Perennial
bunchgrass heights were analyzed as current and previous
years’ growth.

RESULTS

Fuel Cover and Gaps

Long-term moderate levels of livestock grazing generally
decreased the amount (Fig. 1) and continuity (Fig. 2) of fuel
cover in rangelands. Perennial grass and total herbaceous cover
were less in grazed than nongrazed treatments (P =0.01 and
<(0.01). The perennial bunchgrass cover was approximately
twofold more in the ungrazed compared to the grazed
treatments. Total herbaceous cover was about 1.5-fold more
in the exclosures than the grazed treatments (P < 0.01). Gaps in
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Figure 1. Percent cover (mean+SE) by group in moderately grazed
and nongrazed sagebrush rangelands. Vegetation cover measurements
included live and dead standing cover. PG indicates perennial
bunchgrass; Therb, total herbaceous vegetation; Gaps, fuel gaps; Shrub,
sagebrush and other shrubs; and Litter, ground litter. Asterisks (*)
indicate significant difference between treatments (P < 0.05).

the fuel covered more soil surface in grazed than nongrazed
treatments (P = 0.04). Fuel gap cover was 1.2-fold greater in
the grazed compared to nongrazed treatments. In contrast to
the other cover values, shrub and ground litter cover values
were not different between treatments (P =0.91 and 0.25,
respectively).

Livestock influence on fuel continuity varied by cover type
(Fig. 2). The nongrazed treatment had larger continuous
(without a gap in it) perennial bunchgrass cover and smaller
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Figure 2. Continuous cover length (mean +SE) by group in moderately
grazed and nongrazed sagebrush rangelands. Continuous vegetation
cover is cover without a gap in it and continuous gap cover is a gap in
cover without any vegetation cover in it. Vegetation cover measurements
included live and dead standing cover. PG indicates perennial
bunchgrass; Gaps, fuel gaps; Shrub, sagebrush and other shrubs; and
Litter, ground litter. Asterisks (*) indicate significant difference between
treatments (P<0.05).
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Figure 3. Fuel accumulations (mean+SE) by functional group in
moderately grazed and nongrazed sagebrush rangelands. STC indicates
herbaceous vegetation standing crop (current and past years’ growth
still erect); Herb, current year's herbaceous vegetation growth; Litter,
ground litter; and Total, herbaceous vegetation standing crop and litter.
Asterisks (*) indicate significant difference between treatments
(P<0.05).

fuel gaps (P<0.01 and = 0.03, respectively). The length of
continuous perennial grass cover was 1.5-fold longer in the
nongrazed compared to the grazed treatments. The length of
fuel gaps were about 1.3-fold longer in the grazed than
nongrazed treatments. Shrub and ground litter cover continuity
did not differ by treatment (P = 0.73 and 0.55, respectively).

Fuel Loads

Livestock grazing influenced some of the fuel load character-
istics in rangeland plant communities (Fig. 3). The nongrazed
treatment had greater herbaceous standing crop biomass than
the grazed treatment (P < 0.01). Herbaceous vegetation stand-
ing crop biomass was more than twofold greater in nongrazed
than grazed treatments. Total fine fuel accumulations varied by
treatment (P <C0.01). Total fine fuel accumulations were
twofold higher in nongrazed compared to grazed treatments.
However, ground litter did not differ between treatments
(P=0.48). A difference in herbaceous vegetation annual
biomass production between treatments was not detected
(P=0.21).

Perennial Grass Fuel Characteristic

Livestock grazing also influenced the fuel characteristics of
perennial bunchgrasses. Fuel accumulations on top of perennial
bunchgrass crowns were more than 2.8-fold greater in the
nongrazed compared to grazed treatments (P < 0.01; Fig. 4A).
However, a difference in perennial bunchgrass current year’s
biomass production between the treatments was not detected
(P=0.11). Average heights of perennial bunchgrasses were
greater in the nongrazed than grazed treatments (P <0.01;
Fig. 4B). Perennial bunchgrasses were 1.3-fold taller in the
nongrazed compared to grazed treatment. Similarly, previous
years’ growth was also taller in the nongrazed compared to
grazed treatments (P<0.01). Previous years’ growth of
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Figure 4. Fuel accumulations (A) and heights (B; mean+SE) of
perennial bunchgrass in moderately grazed and nongrazed sagebrush
rangelands. TPG indicates current and previous years’ hiomass; LPG,
current year's biomass; PG, current year's growth; and PYG, previous
years’ growth. Asterisks (*) indicate significant difference between
treatments (P < 0.05).

perennial bunchgrasses was 2.2-fold taller in the nongrazed
than grazed treatments.

DISCUSSION

Moderate livestock grazing on sagebrush rangelands influences
fuel accumulations, continuity, and height, which in turn
influences burn characteristics and wildfire risk. Our data
demonstrate that moderate levels of livestock grazing decrease
fine fuel loading and continuity. These alterations have the
potential to decrease the probability, continuity, size, and
severity of wildfires in sagebrush rangelands. Livestock grazing
impacts several fuel characteristics simultaneously. This greatly
increases its potential influence on wildfires. The influence of
grazing on fuels, by affecting fire severity, may also affect
postfire plant community response and assembly in sagebrush
plant communities and potentially other semi-arid and arid
rangelands.

Contrary to the impacts reported from heavy grazing in
forested systems (Zimmerman and Neuenschwander 1984;
Belsky and Blumenthal 1997), moderate long-term grazing in
sagebrush rangelands appears to decrease the probability of
severe, catastrophic wildfires. Our results support speculation
by others (Conrad and Poulton 1966; Davies et al. 2009) that
moderate grazing can reduce fuel accumulation and may
subsequently reduce fire severity. The lower accumulation of
fuel, especially on the perennial bunchgrass crowns, would
decrease the likelihood of a severe wildfire. Heavy grazing in
forested systems can increase small woody vegetation (Zimmer-
man and Neuenschwander 1984), whereas moderate levels of
grazing on sagebrush rangeland did not appear to influence
woody vegetation (Figs. 1 and 2). Thus, differences in fuel
accumulations were a result of herbaceous vegetation. The
differences in fuel accumulations between moderately grazed
and nongrazed rangelands in this study would have been even
more pronounced if grazing would have occurred in the
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sampling year prior to sampling. However, by not allowing
grazing of the current years’ plant growth, we were able to
establish that the influence of grazing on fuels in sagebrush
rangelands is not limited to just the predicable immediate effect of
grazing removing current years’ plant growth. Considering our
results in context with studies evaluating the immediate effects of
grazing on fuel loads (Blackmore and Vitousek 2000; Briggs et al.
2002), moderate levels of livestock grazing are probably reducing
the severity of wildfires on rangelands globally.

The probability of burning and burn continuity may be
decreased in moderately grazed sagebrush rangelands because
of a reduction in fine fuels, larger gaps between fuels, less
continuous fuels, and shorter fine fuel heights. The height and
amount of fine fuels are correlated positively with the ability of
fire to spread, especially across fuel gaps (Bradstock and Gill
1993; Blackmore and Vitousek 2000). Similarly, Miller and
Heyerdahl (2008) reported that variation in fire frequency in
rangelands was driven by fine fuel abundance and continuity,
and Miller and Urban (2000) demonstrated that fine fuels from
grass were critical for fire spread and were correlated positively
with increasing fire frequency in drier plant communities.
Waldram et al. (2008) also reported that the removal of a large
herbivore in Africa increased the fuel loads and continuity and
this caused larger fires with less unburned patches. Larger fuel
gaps in moderately grazed sagebrush rangelands would require
longer flame heights to be crossed; however, the effects of
grazing on other fuel characteristics would decrease flame
lengths. Less fine fuel and shorter fuel height produces shorter
flame lengths (Bradstock and Gill 1993). Thus, moderate
grazing affects several fuel characteristics to cumulatively
decrease the flammability of sagebrush rangelands. The
probability of burning and the continuity of the burn would
be influenced by the rate of spread, which would be slower in
the moderately grazed compared to nongrazed treatments.
Blackmore and Vitousek (2000) reported that a reduction in
fine fuel amounts and heights greatly suppressed the rate of fire
spread. Shorter flame lengths and a reduced rate of spread in
moderately grazed sagebrush rangelands would probably also
increase the effectiveness of suppression efforts.

Moderate livestock grazing is probably directly and indirect-
ly lengthening fire return intervals in native sagebrush
rangelands. Directly, livestock are reducing fuels that would
promote ignition and spread and indirectly, livestock are
increasing the effectiveness of fire suppression. Similarly,
livestock grazing in combination with fire suppression has
probably lengthened fire intervals in forested systems (Schoen-
nagel et al. 2004). However, extreme climatic conditions
during a fire may reduce the effects of livestock grazing on fires.
Fire spread is correlated to fuels and climatic conditions, with
wind having a strong effect (Cheney et al. 1993). Gedalof et al.
(20035) reported that fuel treatments in forested systems may
not be effective at reducing the area burned under extreme
climatic conditions. Fuels appear to be more important than
climate in determining fire spread and severity in drier
ecosystems (Schoennagel et al. 2004). Regardless, under similar
climatic conditions, long-term nongrazed compared to moder-
ately grazed sagebrush rangelands would be more likely to
burn, burn with less patches of unburned within the burn
perimeter, and produce fires that would be more difficult to
suppress.
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Moderate levels of cattle grazing in sagebrush plant
communities also affect the spatial arrangement of fuels.
Moderate grazing reduced the accumulation of fuels on
perennial bunchgrass crowns, but did not alter the accumula-
tion of fine fuels between plants. Thus, moderate grazing
reduces the heterogeneity of fuels between perennial grass
crowns and interspaces. This alteration of spatial heterogeneity
of fuel accumulations would impact the variability of fire
severity within the plant community. By reducing the fuel
accumulations on perennial bunchgrasses, grazing decreases the
potential for fire-induced mortality of perennial grasses. Fuel
accumulations on perennial grasses would increase their
probability of suffering fire-induced mortality (Odion and
Davis 2000; Davies et al. 2009). Micro-site fuel accumulations
increase soil heating and this elevates the vulnerability of
perennial grasses to fire (Odion and Davis 2000).

The effect of moderate grazing on fuel accumulation on
perennial bunchgrasses has significant implications to postfire
plant community recovery and assembly. Perennial bunch-
grasses, as the dominant herbaceous functional group, are the
most critical vegetation to preventing exotic plant invasions in
sagebrush rangelands (Davies 2008; James et al. 2008), A
decrease in perennial bunchgrass densities from fire-induced
mortality allowed Wyoming big sagebrush plant communities
to be invaded by an exotic annual grass (Davies et al. 2009).
Complete exclusion of livestock grazing compared to moderate
livestock grazing would increase the probability of postfire
exotic plant invasion by increasing the risk of fire-induced
mortality of perennial bunchgrasses.

The results of this study also suggest that fuel management
needs to be a larger concern on rangelands. Management of
fuels in forested systems has long been recognized as needed to
decrease fire severity and facilitate desirable postfire plant
community responses (Dodge 1972; Allen et al. 2002; Mitchell
et al. 2009). Recently, the public has started to recognize the
need for fuel treatments in forests. Large stand-replacing
wildfires have increased public concern and recognition of the
need for fuel treatments to reduce fire hazards in forests
(Schwilk et al. 2009). Despite the recent increase in awareness
of fuel management needs in forests, native rangelands are
rarely the focus of fuel management or research. However,
rangeland plant communities with much lower fuel loads than
traditionally targeted for fuel management may need fuel-
reducing management to prevent undesirable postfire plant
community responses (Davies et al. 2009). Our research
demonstrates that management actions (moderate grazing or
not grazing) in rangeland systems can have significant impacts
on fuel characteristics. Understanding the interactions between
fire and grazing is critical to proper rangeland management
(Archibald et al. 2005). Thus, the effect of fuel management on
rangeland plant communities will need to be addressed,
especially with the threat of invasive plants and continued
climate change.

Moderate levels of cattle grazing, by reducing the risk of
catastrophic wildfires and postfire exotic plant invasions, may
protect sagebrush rangeland plant communities and the fauna
dependent upon them. Beck et al. (2009) and Rhodes et al.
(2010) measured a decrease in sage-grouse habitat quality
following fire in Wyoming big sagebrush plant communities.
Davies et al. (2009) measured a substantial exotic annual grass
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invasion in long-term grazing-excluded treatments in Wyoming
big sagebrush plant communities postfire. However, the
response of plant communities will vary significantly depending
on the level of grazing and specific plant community. Historical
heavy grazing had severe negative impacts on plant communi-
ties that did not evolve with high grazing pressure (Fleischner
1994; Noss 1994; Belsky and Blumenthal 1997; Jones 2000).
For example, heavy grazing can promote exotic annual grass
invasion by decreasing native plants (Daubenmire 1970; Mack
1981; Knapp 1996), which increases the continuity of fuels and
risk of wildfire (Whisenant 1990; D’Antonio and Vitousek
1992; Davies and Svejcar 2008). Livestock grazing needs to be
properly managed to promote the most benefit and reduce
negative impacts. Comparing our results to evaluations of
historical grazing impacts (Fleischner 1994; Noss 1994; Belsky
and Blumenthal 1997; Jones 2000) supports Borman’s (2005)
statement that historical livestock grazing is not the same as
current appropriately managed cattle grazing.

MANAGEMENT IMPLICATIONS

Moderate levels of long-term cattle grazing have significant
impacts on fuel characteristics and subsequently may alter the
risk, size, severity, and continuity of wildfires on sagebrush
rangelands. Our results suggest that moderate livestock grazing
reduces the risk of wildfires on sagebrush rangelands by
decreasing the amount of fine fuel available for ignition and
limiting potential fire spread by reducing fine fuel continuity,
accumulation, and height. The reduction in potential spread of
fire in long-term moderately grazed sagebrush plant commu-
nities can also increase the efficiency of suppression efforts.
Sagebrush rangelands that are long-term moderately grazed
compared to long-term not grazed would be more difficult to
burn with prescribed fires, but may be more likely to produce a
mosaic burn effect. The appropriateness of extrapolating the
results of this study to short-term livestock grazing exclusion
has not been determined and thus caution must be exercised
when assuming the effects of short-term grazing exclusion. Due
to altered fuel characteristics, moderate livestock grazing may
elongate the length of fire return interval on native rangelands.
This would be a concern in rangelands that progress from
herbaceous and woody co-dominant plant communities to
woody dominant plant communities without periodic fire (e.g.,
Archer et al. 1995). Thus, in these rangelands, active prescribed
burning may also be needed to maintain desired plant
communities. The potential severity of wildfires or prescribed
fires is decreased because of a reduction in fuel accumulations
with moderate levels of grazing and probably, more impor-
tantly, a reduction in fuel loading on perennial bunchgrass
crowns. By reducing the potential severity and probability of
wildfires in sagebrush rangelands, moderate grazing compared
to long-term grazing exclusion may decrease the risk of exotic
plant invasions. Our results suggest long-term grazing exclu-
sion compared to moderate livestock grazing would increase
the probability that sagebrush steppe plant communities would
burn. Increased probability of wildfire is a concern because
Beck et al. (2009) and Rhodes et al. (2010) reported that fire
decreases the habitat value of less productive sagebrush plant
communities to sagebrush obligate wildlife species. Thus, we
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suggest that there are some potentially negative consequences
that must be fully considered before implementing long-term
livestock grazing exclusion in sagebrush plant communities and
probably other semi-arid and arid plant communities. The
results of this study and Davies et al. (2009) suggest that fuel
management research in rangelands is needed to adequately
quantify the impacts of different management scenarios on
fuels and subsequently fires to protect and maintain desired
plant communities and the fauna indigenous to those plant
communities.

ACKNOWLEDGMENTS

Assistance with data collection by Carrie Cimo, Julie Garner, Jennifer
Trenary, Aleta Nafus, and Ryan Morgan was greatly appreciated. We
thank Drs Dave Ganskopp and Jeremy James for reviewing earlier drafts of
the manuscript. Constructive comments and thoughtful reviews by
anonymous reviewers were valued.

LITERATURE CITED

Auen, G. D., M. Savage, D. A. Fak, K. F. Suckung, T. W. Swetnam, T. SCHULKE,
P. B. Stacev, P. Moraan, M. Horeman, anp J. T. KungeL. 2002. Ecological
restoration of southwestern ponderosa pine ecosystems: a broad perspective.
Ecological Applications 12:1418-1433.

Archer, S., D. S. ScHimer, avp E. A. HoLianp. 1995. Mechanisms of shrubland
expansion: land use, climate, or CO,? Climate Change 29:91-99.

ArcHiBad, S., W. J. Bono, W. D. Stock, anp D. H. K. Fairsanks. 2005. Shaping the
landscape: fire-grazer interactions in an African savanna. Ecological
Applications 15:96-109.

ArcHiBaLD, S., D. P. Roy, B. W. Van WiLaen, ano R. J. ScHotes. 2009. What limits fire?
An examination of drivers of burnt area in South Africa. Global Change Biology
15:613-630.

Beck, J. L., J. W. Connewy, anp K. P. Reese. 2009. Recovery of greater sage-grouse
habitat features in Wyoming hig sagebrush following prescribed fire.
Restoration Ecology 17:393-403.

Bevsky, A. J., ano D. M. BrumenthaL, 1997. Effects of livestock grazing on stand
dynamics and soils in upland forests of the Interior West. Conservation
Biology 11:315-327.

BLackmore, M., ano P. M. Vitousek. 2000. Cattle grazing, forest loss, and fuel
loading in a dry forest ecosystem at Pu'u Wa'aWa’'a Ranch, Hawai'i. Biotropica
32:625-632.

Borman, M. M. 2005. Forest stand dynamics and livestock grazing in historical
context. Conservation Biology 19:1658-1662.

Brapstock, R. A., anp A. M. Giie. 1993. Fire in semi-arid, mallee shrublands: size
of flames from discrete fuel arrays and their role in the spread of fire.
International Journal of Wildland Fire 3:3-12.

Briges, J. M., G. A. Hoch, anp L. C. JoHnson. 2002. Assessing the rate,
mechanisms, and consequences of the conversion of tallgrass prairie to
Juniperus virginiana forest. Ecosystems 5:578-586.

Bunting, S. C., B. M. Kitsore, ano C. L. BusHev. 1987. Guidelines for prescribed
burning sagebrush-grass rangelands in the northern Great Basin. Ogden, UT,
USA: USDA Forest Service, Intermountain Research Station, General Technical
Report INT-231. 33 p.

Canrero, R. H. 1941. Application of the line interception methods in sampling
range vegetation. Journal of Forestry 39:388-394.

Cramsers, J. C., B. A. Rounoy, R. R. Biank, S. Mever, anp A. WHitTaken. 2007. What
makes Great Basin sagebrush ecosystems invasible by Bromus tectorum?
Ecological Monographs 77:117-145.

CHeney, N. P., J. S. Gouwo, ano W. R. Catchrote. 1993. The influence of fuel, weather
and fire shape variables on fire spread in grasslands. /nternational Journal of
Witdland Fire 3:31-44.

668

Conrap, C. E., anp C. E. PouLton. 1966. Effect of a wildfire on Idaho fescue and
bluebunch wheatgrass. Journal of Range Management 19:138—141.

Cooteaux, M., P. Bormer, anp B. Bera, 1995. Litter decomposition, climate and litter
quality. Trends in Ecology & Evolution 10:63-66.

D’Antomio, C. M., anp P. M. Vitouse. 1992. Biological invasions by exotic grasses,
the grass/fire cycle, and global change. Annual Reviews in Ecology and
Systematics 23:63-87.

Dausenmire, R. 1970. Steppe vegetation of Washington. Pullman, WA, USA:
Washington State University, Washington Agricultural Experiment Station
Technical Bulletin 62. 131 p.

Davies, K. W. 2008. Medusahead dispersal and establishment in sagebrush steppe
plant communities. Rangeland Ecology and Management 61:110-115.

Davies, K. W., anp J. D. Bates. 2010. Vegetation characteristics of mountain and
Wyoming big sagebrush plant communities in the northern Great Basin.
Rangeland Ecology Management 63:461-466.

Davies, K. W., J. D. Bates, ano R. F. MiLLer. 2006. Vegetation characteristics across
part of the Wyoming hig sagebrush alliance. Rangeland Ecology and
Management 59:567-575.

Davies, K. W., anp T. J. Svescar. 2008. Comparison of medusahead-invaded and
noninvaded Wyoming big sagebrush steppe in southeastern Oregon.
Rangeland Ecology and Management 61.623-629.

Davies, K. W., T. J. Svescan, anp J. D. Bates. 2009. Interaction of historical and non-
historical disturbances maintains native plant communities. Ecological
Applications 19:1536-1545.

Derner, J. D., anp A. J. Wrimvan, 2009. Plant interspaces resulting from contrasting
grazing management in northern mixed-grass prairie: implications for
gcosystem function. Rangeland Ecology and Management 62:83-88.

Dooge, M. 1972. Forest fuel accumulation: a growing problem. Scignce 177:
139-142.

Feiscner, T. L. 1994. Ecological costs of livestock grazing in western North
America. Conservation Biology 8:629-644.

GepaLor, Z., D. L. Peterson, anp N. J. Mantua. 2005. Atmospheric, climatic, and
ecological controls on extreme wildfire years in the northwestern United
States. Ecological Applications 15:154-174.

HoLecHek, J. L., R. D. Pieper, anp C. H. HerseL. 1998. Range management: principles
and practices. 3rd ed. Upper Saddle River, NJ, USA: Prentice-Hall, Inc. 542 p.

James, J. J., K. W. Davies, R. L. SHeLey, anp Z. T. Aanoerup. 2008. Linking nitrogen
partitioning and species abundance to invasion resistance in the Great Basin.
Oecologia 156:637-648.

Jones, A. 2000. Effects of cattle grazing on North America arid ecosystems: a
quantitative review. Western North America Naturalist 60:155-164.

Kerey, J. D., S. D. FurLennorr, anp D. M. Encre. 2007. Landscape heterogeneity and
fire behavior: scale-dependent feedback between fire and grazing processes.
Landscape Ecology 22:507-516.

Knapp, P. A. 1996. Cheatgrass (Bromus tectorum L.) dominance in the Great Basin
Desert: history, persistence, and influences to human activities. Global
Environmental Change 6:37-52.

Mack, R. N. 1981. Invasion of Bromus tectorum L. into western North America; an
ecological chronicle. Agro-Ecosystems 7:145-165.

Mack, R. N., avp J. N. Thompson. 1982. Evolution in steppe with few large, hooved
mammals. American Naturalist 119:757—-773.

Mensivg, S., S. LivingsTon, anp P. Barker. 2006. Long-term fire history in Great
Basin sagebrush reconstructed from macroscopic charcoal in spring
sediments, Newark Valley, Nevada. Western North American Naturalist 66:
64-77.

Miceer, C., anp D. L. Umsan. 2000. Connectivity of forest fuels and surface fire
regimes. Landscape Ecology 15:145-154.

MiLter, R. F., ano E. K. Hevemroani. 2008. Fine-scale variation of historical fire
regimes in sagebrush-steppe and juniper woodland: an example from
Calitornia, USA. International Journal of Wildland Fire 17:245-254.

MicLer, R. F., anp J. A. Rose. 1999. Fire history and western juniper encroachment
in sagebrush steppe. Journal of Range Management 52:550~559.

MiteeLL, S. R., M. E. Harmon, anp K. E. B. O'ConneLL. 2008. Forest fuel reductions
alters fire severity and long-term carbon storage in three Pacific Northwest
ecosystems. Ecological Applications 19:643—655.

Rangeland Ecology & Management



MoaHapoas, J. J., anp L. Crages. 2007. A fuel treatment reduces fire severity and
increases suppression efficiency in a mixed conifer forest. International
Journal of Wildland Fire 16:673-678.

Noss, R. F. 1994. Cows and conservation biology. Consérvation Biology 8:613-616.

Ooion, D. C., awo F. W. Dawis. 2000. Fire, soil heating, and the formation of
vegetation patterns in chaparral. Ecological Monographs 70:149-169.

Ruopes, E. C., J. D. Bates, R. N. SHarp, anp K. W. Davies. 2010. Fire effects on cover
and dietary resources of sage-grouse habitat. Journal of Wildlife Management
74:755-764.

Riterie, M. W., C. N. Skinner, anp T. A. HamiLton. 2007, Probability of tree survival
after wildfire in interior pine forests of northern California: effects of thinning
and prescribed fire. Forest Ecology and Management 247:200-208.

ScroennaeL, T., T. T. VesLen, ano W. H. Romme. 2004. The interaction between fire,
fuels, and climate across Rocky Mountain forests. BioScience 54:661-676.

Schwik, D. W., J. E. Keetev, E. E. Knapp, J. Mclver, J. D. Baiey, C. J. Femmg,
C. E. Fieoter, R. J. Harroo, J. J. MoeHaooas, K. W. OurcaLt, C. N. SKINNER,
S. L. StepHens, T. A. Watbror, D. A. Yaussy, anp A. YounesLoop. 2009. The
national fire and fire surrogate study: effects of fuel reduction methods on
forest vegetation structure and fuels. Ecological Applications 19:285-304.

63(6) November 2010

StoHLGren, T. J., D. Binktey, G. W. Crone, M. A. Kaiknan, L. D. ScreLt, K. A. BuLt,
U. Otsui, G. Newwman, M. Bastin, ano Y. Son. 1999. Exotic plant species invade
hot spots of native plant diversity. Ecological Monographs 69:25-48.

WaLoram, M. S., W. J. Bonp, ano W. D. Stock. 2008. Ecological engineering by a
mega-grazer: white rhino impacts on a South African savanna. Ecosystems
11:101-112.

Whisenant, S. G.. 1990. Changing fire frequencies on Idaho’s Snake River Plains:
ecological and management implications. /n: E. D. McArthur, E. M. Romney,
S. D. Smith, and P. T. Tueller [comps.]. Cheatgrass invasion, shrub die-off, and
other aspects of shrub biology and management. Las Vegas, NV, USA: USDA
Forest Service, Intermountain Research Station. p. 4-10.

WiwmserLy, M. C., M. A. Cocrrane, A. D. Baer, anp K. Passt. 2009. Assessing fuel
treatment effectiveness using satellite imagery and spatial statistics.
Ecological Applications 19:1377-1384.

WrigHT, H. A, ano A. W. Baicev. 1982. Fire ecology: United States and Southern
Canada. New York, NY, USA: John Wiley and Sons. 528 p.

Zimmerman, G. T., anp L. F. Neuewschwanper. 1984. Livestock grazing influences on
community structure, fire intensity, and fire frequency within the Douglas-fire
and ninebark habitat type. Journal of Range Management 37:104—110.

669



Public Lands Council 4.)
BLM Grazing Regulations Scoping Comments 18 e

Attachment 2 updates

Journalof Applisd Ecology [ R

RESEARCH ARTICLE

Unintended habitat loss on private land from grazing
restrictions on public rangelands

Claire A. Runge’ @ | Andrew J. Plantinga®? | Ashley E. Larsen? | David E. Naugle® |

Kate J. Helmstedt* | Stephen Polasky® | J. Patrick Donnelly® | Joseph T. Smith® |

9

Tyler ). Lark’ | Joshua J. Lawler® | Sebastian Martinuzzi’ | Joe Fargione®®

"National Center for Ecological Analysis & Synthesis, University of California, Santa Barbara, Santa Barbara, California

2Bren School of Environmental Science and Management, University of California, Santa Barbara, Santa Barbara, California

Swildlife Biology Program, University of Montana, Missoula, Montana

4School of Mathematical Sciences, Queensland University of Technology, Brisbane, Qld, Australia

*Department of Applied Economics, University of Minnesota, St. Paul, Minnesota

%Intermountain West Joint Venture, United States Fish and Wildlife Service, Missoula, Montana

’Nelson Institute Center for Sustainability and the Global Environment (SAGE), University of Wisconsin-Madison, Madison, Wisconsin
8School of Environmental and Forest Sciences, University of Washington, Seattle, Washington

SILVIS Lab, Department of Forest and Wildiife Ecology, University of Wisconsin, Madison, Wisconsin

%The Nature Conservancy, Minneapolis, Minnesota

Correspondence
Claire A. Runge Abstract
Email: claire.runge@uqconnect.edu.au 1. Management of public lands, and who should have access to them, is often conten-

Funding information tious. Most ranches in the western US rely upon seasonal grazing access to public

Gordon and Betty Moore Foundation, lands, and conflict over biodiversity management has led to proposals to restrict graz-
Grant/Award Number: 4641; Science for

Nature and People Partnership (SNAPP) ing access on public lands. We evaluate whether grazing restrictions on public range-

lands could have the unintended effect of increasing the conversion of private rangeland

oL S e to cropland, causing habitat loss for sage-grouse, a species of conservation concern.

2. Using a model parameterized with empirical observations of land use change and
ranch versus cropland profitability, we explore how changes to public lands graz-
ing policy could affect ranch profitability and consequently land use on private
lands across the western US.

3. We predict that restricting grazing of public lands by 50% would result in the loss
of an additional 171,400 ha of sage-grouse habitat on private lands by 2050, on
top of the 842,000 ha predicted to be lost under business as usual. Most of this
conversion would affect sage-grouse mesic habitat, 75% of which occurs an pri-
vate land and is vital to the species during brood rearing. Under such policy
changes, we estimate that an additional 105,700 ha (3.24%) of sage-grouse mesic
habitat held on private land in the study region would be directly lost by 2050, and
the cumulative area affected by fragmentation would be much higher.

4. By considering the human and ecological links between public and private land,

we show that attempts to improve habitat on public lands via grazing restrictions

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
© 2018 The Authors. Journal of Applied Ecology published by John Wiley & Sons Ltd on behalf of British Ecological Society

52 ] wileyonlinelibrary.com/journal/jpe J Appl Ecol. 2019;56:52-62,



RUNGE €T aL.

Journal of Applied Ecology 53

KEYWORDS

1 | INTRODUCTION

Policies intended to provide conservation benefits can have un-
intended consequences for conservation if such policies result in
perverse incentives for landowners (Polasky, 2006). In particular,
conservation actions can produce feedback effects through markets,
with positive or negative consequences (Lim, Carrasco, McHardy,
& Edwards, 2017). The conservation community is becoming more
mindful of unintended feedbacks that can undermine conservation
goals (Larrosa, Carrasco, & Milner-Gulland, 2016); though consider-
ation of the linkages between people, markets, and ecosystems is far
from common practice in analyses of conservation policies {(Milner-
Guiland, 2012).

In the western US, ranches typically make use of both public and
private rangeland. Public land is grazed via long-term leases that are
granted to private ranchers and these rights are transferred with
ownership of the private land. Private lands are generally lower in
elevation, higher in productivity and have more surface water com-
pared to nearby public lands due to land disposal laws and resulting
settlement patterns in the 19th century (Scott et al., 2001; Talbert,
Knight, & Mitchell, 2007). However, ranches across much of the
region are heavily dependent on public grazing leases, especially
where the majority of the land base is publicly-owned (Torell et al.,
2002). Ranching is economically marginal in many cases, and where
rangeland can be converted to cropland or other uses, there is often
an economic incentive to do so. Grazing on public land has come
under increased scrutiny in recent decades as public attitudes have
shifted to favour the scenic, recreational, and biodiversity conser-
vation values of public lands. Partly in response to these pressures,
grazing on public lands has gradually declined since the mid-20th
century (Yahdjian, Sala, & Havstad, 2015).

The western US is home to many endemic and rare species
that rely on intact sagebrush and prairie grasslands, including the
greater sage-grouse (Centrocercus urophasianus). Sage-grouse have
suffered widespread population declines and conservationists and

ranchers share a goal of avoiding continued declines that would

could result in greater system-wide fragmentation of sage-grouse habitat from
unintended habitat loss on private lands.

5. Synthesis and applications. Policy interventions on public lands can affect private land-
holders. Landholders' responses can result in unintended consequences, both for
habitat on private land and community support for conservation. Restricting grazing
on US public lands is likely to increase habitat loss on private lands and reduce com-
munity support for sage grouse conservation. Policy that manages resources on pub-
lic lands while also supporting sustainable, economically viable ranching operations

on private lands is a promising approach to maximizing sage grouse habitat.

cropland, econometrics, grazing restrictions, land use, landholders, perverse outcomes, public
lands, rangeland management

trigger listing under the U.S. Endangered Species Act (Duvall,
Metcalf, & Coates, 2017). Sage-grouse require habitat on both
public and private lands. These birds spend much of the winter and
early breeding season on upland sagebrush, which is primarily on
public lands, moving to mesic areas in late summer to raise their
chicks. Most of this brood rearing habitat is on private land (75%:
Donnelly, Naugle, Hagen, & Maestas, 2016). Thus, maintaining
habitat across both public and private land is crucial for the per-
sistence of the species.

Though tightly regulated today, grazing on public lands in the
U.S. historically caused widespread ecological damage and remains
controversial (Pool, 2009). Concern over perceived impacts of live-
stock grazing to sage-grouse recently prompted federal land man-
agement agencies to adopt guidelines specifying desired habitat
conditions for sage-grouse to be used when evaluating management
of public grazing leases. Failure to meet these conditions would
likely trigger reduction or seasonal restriction of grazing access to a
leased area of public land. However, the benefits of these guidelines
are unproven and the relationships between livestock grazing and
sage-grouse persistence remain obscure. Few studies have directly
examined the role of grazing management on sage-grouse demogra-
phy and these have failed to produce unambiguous evidence that a
reduction in grazing provides benefits (Monroe et al., 2017: Smith,
Tack, Berkeley, Szczypinski, & Naugle, 2018).

Here, we explore the unintended consequences of restricting
grazing on public lands in the western US. Specifically, we apply
a predictive econometric model to evaluate whether grazing re-
strictions on public lands could reduce ranch profitability, thereby
increasing rates of conversion of rangeland to cropland on private
lands. In particular, we examine the potential loss of sage-grouse
mesic habitat, a critically important resource for sage-grouse that
occurs disproportionately on private lands. Our study is an example
of a broader need to consider the unintended consequences of con-
servation actions through economically driven models of land-use
change (Alix-Garcia, Shapiro, & Sims, 2012; Sohngen, Mendelsohn,
& Sedjo, 1999: Wu, 2000).



54 l Journal of Applied Ecology

RUNGE ET AL.

Public r'

I Private

FIGURE 1 Map showing public {light
grey) and private {dark grey) land on
counties overlapping sage-grouse habitat
= and included in the study

2 | MATERIALS AND METHODS

2.1 | Study region

Our study area covered counties within 10 states (Colorado, Idaho,
Nevada, Montana, South Dakota, North Dakota, Oregon, Utah,
Washington, Wyoming) that contain sage-grouse habitat (Figure 1).
We excluded coastal counties, highly urbanized counties and coun-
ties that do not overlap with sage-grouse management zones leaving
151 counties in the study region. Boundaries for private and public
lands are drawn from the PAD-US CBI Version 2 (The Conservation
Biology Institute (CBI), 2012), and we assume conversion can only

occur on lands classified as “Private land”.

2.2 | Econometric model

We predict land use change based on changes in ranch profitability
using an econometric model. We parametrized this model using his-
torical empirical data on land use changes and profits on rangeland
and cropland. To estimate the effect of public land grazing restric-
tions on profits at the ranch level (recalling that ranchers graze live-
stock on both public and private lands), we estimated the proportion
of forage that comes from public versus private land in each county
and assumed that profits were reduced in proportion to decreased
access to overall forage. A key assumption underpinning our model
is that rangeland is more likely to be converted to cropland when the
benefit obtained by having land in cropland outweighs all the other
benefits that a rancher might obtain from having land in rangeland,
whether they be financial, social or cultural benefits. Rather than
assuming that all ranchers behave the same way and would convert

their properties to cropland at a certain economic threshold, we use

empirical data to evaluate the change in the rate of conversion as
profit changes. This is further explained in Supporting Information
Appendix 51, and the implication of this assumption more fully dis-
cussed in Section 4.

The econometric model follows earlier studies (e.g. Lawler et al.,
2014) by expressing the probability of land-use change in each
county as a function of net economic returns to different land-uses,
with the other benefits obtained by ranchers from the different land
uses included within the error term. Specifically, we empirically mod-
elled the relationship between land rents and the probability of land
use change (hereafter conversion rate) in each county for the period
2008-2012, using annual data at the county scale. We controlled for
year, sage-grouse management zone, human population, proportion
of cropland, area of urban land and proportion of irrigated cropland
in each county (Equation 1).

To predict the effects of policy change, we first assume that rent
from grazing is a function of the number of livestock that can be pro-
duced in a given county, itself a function of the productivity of that
land and the area of land available for grazing. We then adjust the
2012 rent for each county by the expected proportional change in
livestock production after policy implementation (Equation 3). From
these adjusted rents, we predict the conversion rate after policy
change from the empirically derived model coefficients (Equation 2).
Finally, we use this conversion rate to estimate the area of sage
grouse habitat and sage brush affected by the year 2050 under re-
duction of grazing access to public lands {(Equation 4).

To analyse the effect of potential grazing restrictions, we made
two assumptions that allow us to quantify the impact of grazing re-
strictions on net returns. First, we assume that ranch-level net re-
turns are directly proportional to the forage available to a rancher on

both public and private land, such that a loss of access to one-half of
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TABLE 1 Model coefficients and

heteroskedacisity-robust SEs Modelivariable

(Intercept)

Cropland rent
Rangeland rent
Proportion cropland

Percent cropland
irrigated

Urban area (ha)
Road density
Papulation

Proportion cropland:
Percent cropland
irrigated

Region Rocky Mountain

Region Washington
Year 2010
Year 2011
Year 2012

total forage would cut ranch-level net returns in half. Loss of grazing
access to publiclands has been shown to have a corresponding ranch
profit loss (1% loss of animal-unit-months (AUM) ~0.95% profit loss;
Taylor, Coupal, & Foulke, 2005; ignoring the effects of debt or off-
farm income). Second, we assume changes in ranch-level net returns
have effects on land-use change that are equivalent to the effects of
the per-acre net returns that we used to parametrize our economic/
land-use change model.

The model takes the form:
In (VRC /VER) = o+ 6.+ Wi B —wi A% + 73, 1

where wﬁ is the crop rent in county i at time t and g% is the esti-
mated coefficient (parameters with superscript R are equivalently
defined for rangeland), a; represents a county fixed effect, b, is
year of conversion (combined, the set of independent variables is
denoted X), and 7, is a random disturbance. Changes in crop and
range rents affect In (y®¢, /y**,), the natural log of the area of range-
land in time t that converts to cropland by time t + 1, divided by the
area of rangeland in time t that stays rangeland by time t + 1. The
model is grounded in economic theory, as described in Supporting
Information Appendix S1. We obtain the probability that rangeland
converts to cropland pftc (hereafter referred to as conversion rate)
from the estimated model coefficients (6, Table 1) and independent

variables (X) according to Equation 2:
piC =) /(1+¢) @)

With this equation, we predict the additional area converted
into cropland with losses of grazing access on public lands. We mod-
elled the loss of grazing access for a range (0%-100%) of decrease
in public lands AUM, a measure of the number of livestock able to

be fed on a given parcel of land, excluding strictly protected areas.

Note. Significant at *p < 0.05, **p < 0.001.

Estimate SE t-Value p
-6.53 0.388 -16.844 <0.0001**
6.64 %1072 1.98 x 10-° 3.355 0.0008**
-1.80 x 10-2 6.77 x 1072 2.660 0.0078**
-6.05x 107 6.97 x 107! 0.867 0.3860
-9.59 x 107° 3.69 x 107° -2.601 0.0093**
-2.32x 107 5.24 x 107° -4.438 <0.0001**
-1.54x 107° 3.65x 107 -4.232 <0.0001**
2.40x107° 5.27 x 107¢ 4,551 <0.0001**
3.31x107? 9.64 x 1073 3.434 0.0006**
9.23 x 1072 2.09 x 107" 0.442 0.6588
690 x 107" 2.96 x 107 2.335 0.0195*
1.89 x 1072 197 x 107t 0.096 0.9233
-1.13x 10" 1.95x 107" -0.577 0.5639
-1.30 x 107! 2.01x 107! -0.646 0.5186

We consider county-specific losses, where changes to wﬁ are a func-
tion of the proportional relationship between the forage available on

public land and private land for grazing in a county, such that:

wl =WR(Px public AUM, + private AUM;)/ (public AUM,
+private AUM,), @)

where P is the proportion of forage on public land available for graz-
ing after implementation of policy.

We parameterized this model with remotely sensed annual land-
use change data (56 m resolution, Lark, Mueller, Johnson, & Gibbs,
2017; Lark, Salmon, & Gibbs, 2015) and annual data on pasture and
cropland rental rates (NASS, 2015) adjusted to 2015 real US dollars,
which reflect per-acre net returns for 2008-2012. Due to the use
of aggregate data, it is customary to include additional explanatory
variables to control for county characteristics, such as the amount of
land available for conversion and urbanization pressures (Hardie &
Parks, 1997). We include controls for year, sage-grouse management
zone, human population, proportion of cropland, area of urban land,
and proportion of irrigated cropland in each county {data sources for
these variables are detailed below). We assumed conversion to crop-
land can only happen on private land and on land classified as “suit-
able for cropping” (Land Capability Class 1-6 gSSURGO; Soil Survey
Staff, 2016), excluding water, forest, and developed land (USDA,
2015). We defined cropland as including all row crops, closely grown
crops, or horticultural/tree crops, but not fallow, hay pasture or al-
falfa, consistent with Lark et al. (2015). The most common crops in
the region are alfalfa, dryland wheat, barley, and corn.

We obtained the area of urban land (urbanized plus urban clus-
ters) in each county from 2010 US Census estimates (US Census
Bureau, 2010). We averaged estimates of county population and
population change across 2008-2014 values from the US Census
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Bureau (2010). We obtained data on the area of irrigated land in
each county from the 2012 USDA Census of Agriculture (USDA,
2012). We estimated the proportion of cropland in a county from
Lark et al. (2015) as 1 minus the proportion of stable noncropped
land across the time period 2008-2012, to capture both actively
cropped areas and fallow or rotational grazing in this control vari-
able. We included an interaction term between proportion of
cropland in a county and percent cropland that is irrigated. We
calculated road density in each county from the 2000 US Census
TIGER/Line Roads dataset. We included sage grouse manage-
ment zones in the model, aggregated into three regions (“Great
Basin”, MZ IlI, IV, V; “Rocky Mountain”, MZ |, II, VII; “Washington”
MZ VI). We use standard industry equations (Butler et al., 2003)
to calculate AUM, (animai-unit-months in county i) from the “nor-
mal forage productivity” field of gSSURGO (Soil Survey Staff
(gSSURGO), 2016; we use the 2016 release though could not find
information on the temporal providence of the “narmal forage
productivity” field. Our model thus reflects expected productiv-
ity that averages inter-year variability in forage productivity). We
assume a grazing efficiency of 25%, a requirement of 30lb air-
dried feed per day per cow-calf pair, and 30.5 days per month.
We assume grazing does not occur on lands under strict protec-
tion (IUCN I-VI or GAP Status Code 1 or 2; The Conservation
Biology Institute (CBI), 2012). Forage estimates were unavailable
for California. The propartion of forage that occurred on public
land versus private land in each county ranged from 0% to 100%
and averaged 64.1%.

We trained the model on 397 county-year combinations across
139 counties, and predicted across 151 counties. We accounted for
zeros (counties with no conversion) by log-transforming the data
prior to modeliing, In (yR¢/yRR +0.0001). We treated all variables as
fixed effects.

2.3 | Predictions of cropland conversion on sage-
grouse habitat

We estimated future impacts of cropland conversion on sage-grouse
mesic habitat on private land (Donnelly et al., 2016} by allocating the

predicted expansion of cropland according to the county-specific

|

Loss of AUM (%)

FIGURE 2 Sage-grouse (a) sagebrush
(x10° ha) and (b) mesic habhitat (x10° ha)
predicted to be lost from private land by
2050 with restriction on grazing of lands
(0% equates to projections under current
grazing rates), cumulative across 151
counties in study region. 95% confidence
intervals are represented by grey shading

50 75 100

proportion of privately owned mesic and nonmesic habitat that was
affected by cropland expansion between 2008 to 2011 (Supporting
Information Figure S1 and Figure 2). Spatial patterns of how and
whether cropland expansion affects habitat differ across this land-
scape (Supporting Information Figure S2). For instance, in places
where groundwater is available for irrigation, cropland expansion
often occurs proximate to, but not overlapping mesic habitat. In oth-
ers, such as where irrigation uses surface water, expansion occurs
predominantly on mesic habitat. We make the simplifying assump-
tion that these patterns continue, though changes to water policy
and crop technology could shift these patterns. We quantify losses
of sage-grouse habitat to direct cropland conversion only, as our
madels do not allow us to predict the spatial pattern of future crop-
land at sufficient resolution to map habitat fragmentation, though
effects on sage-grouse populations are known to be substantial
(Smith et al., 2016). We estimated county predictions of the conver-
sion rate under the assumption that forage productivity and rents
remain constant at 2012 values, and areas of habitat converted
(mean and confidence intervals) from 10,000 multivariate normal
draws (also known as Krinsky-Robb method, a Monte-Carlo simula-
tion) from the heteroskedacity-robust variance-covariance matrix of
model coefficients using county data for 2012 (X) and the model| co-
efficients § of each of the 10,000 draws. Counties missing rent data
for 2012 were filled by averaging rents across 2008-2014 (37 coun-
ties), or where rent estimates for a county were unavailable for any
year, by averaging rents across neighbouring counties (six counties).
We calculated the cumulative area of rangeland converted to crop-
land in each county by substituting the 2012 estimates of p'“ into

v = (1= (1=p" M)y, (@)

where N = 38 years (2012-2050). We excluded counties in California
from model predictions as forage estimates were not available for
this state. We made predictions to 2050. Reported values are for
habitat on private land only, we assume habitat on public land cannot
be converted to cropland.

Analyses were conducted inr version 3.4.0 (R Core Team, 2017).
ArcGIS 10.3 (www.esri.com), Python version 2.7.12 (www.python.
org), the GDAL package for Python (http://gdal.org/python), and the
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“raster” (Hijmans, 2016}, “plyr” (Wickham, 2011) and “rgdal” (Bivand,
Keitt, & Rowlingson, 2017) packages for r.

Supporting information includes theoretical foundations for
model (Supporting Information Appendix S1), patterns of histor-
ical cropland conversion on mesic habitat (Supporting Information
Appendix 52), sensitivity analyses of maodel coefficients (Supporting
Information Appendix S3), alternate transformations (Supporting
Information Appendix S4), marginal effects (Supporting Information
Appendix S5), model predictions (Supporting Information Appendix
Sé), and mesic predictions (Supporting Information Appendix S7).
Code and predictions for each county are available at https://doi.
org/10.5063/f13776x1 (Runge et al., 2018).

3 | RESULTS

Rangeland rent had a small but statistically significant effect on the
rate of conversion of rangeland to cropland (coef -0.0180 + 0.0068;
p = 0.0078; df 383; Table 1). The negative coefficient is consistent

with expectations, as a higher rangeland rent should decrease
range-to-crop transitions and increase the land remaining in range.
This estimate was robust to inclusion of different sets of variables
in the model (Supporting Information Figure S3 and Supporting
Information Table S1). Many of the other variables included in
the model had statistically significant coefficient estimates, but
are harder to interpret. For example, urbanization variables could
be associated with lower range-to-crop and range-to-range tran-
sitions, thus having an ambiguous effect on the dependent vari-
able. We investigated constants for the log-transformation in the
range 1-1 x 1078, and found 1 x 107 gave the least skewed error
structure in the residuals (Supporting Information Figure S4).
County marginal effects of rangeland rent, percent cropland, and
population for 0%-100% loss of AUM are included in Supporting
Information Figures S5-57. We found no evidence of spatial auto-
correlation in the model residuals (Supporting Information Figures
S8 and S9).

Removing access to public grazing land increased the rate at
which natural vegetation (sagebrush and prairie grassland) converted

TABLE 2 Summary of model predictions of conversion of sage-grouse habitat to cropland with restriction on grazing of public lands,
averaged across counties. Confidence intervals are shown in parentheses

10% restriction on public

Background rate land

Annual conversion 0.00116 (0.00091-0,00199)
probability, averaged

across counties

Increase on background 0 (0-0)

canversion (%)

Conversion probability, 0.00623 (0.0039-0.01476}
max of counties in

study region

Sagebrush converted to 8,420 (6,824-13,527)
cropland, cumulative

to year 2050 (km?)

Additional area of 308 (203-664)
sagebrush converted
to cropland, cumula-

tive to year 2050 (km?)

Sagebrush converted to  0.77 (0.62~1.23)
cropland by 2050 (as %

of total area)

Sagebrush converted to  1.96 (1.59-3.15)
cropland by 2050 (as %
of sagebrush on

private land)

Remaining area of 37,353 (37,523-36,813)
sage-grouse mesic

habitat by 2050 (km?)

Sage-grouse mesic
habitat lost by 2050
(km?)

Sage-grouse mesic
habitat lost by 2050
(%)

906 (737-1,446)

2.37(1.93-3.78)

0.00120 (0.00094-0.00204)

3.06 (2.21-5.68)

0.00643 (0.00417-0.01541)

8,671 (7,031-13,905)

0.79 (0.64-1.27)

2.02(1.64-3.24)

37,329 (37,502-36,780)

930(757-1,479)

2.43(1.98-3.87)

50% restriction on public 100% restriction on public
land land

0.00138 (0.00107-0.00239%9) 0.00165 {0.00125-0.00302)

16.99 (11.73-33.11) 38.14 (25.18-80.33)

0.00717 (0.00537-0.01764)  0.00984 (0.00721-0.01959)

9,997 (8,021-16,307)

11,968 (9,363-20,355)

1,714 (1,103-3,771) 3,856 (2,362-8,795)

0.91(0.73-1.48) 1.09 (0.85-1.85)

2.33(1.87-3.8) 2.79(2.18-4.75)

37,202 (37,403-36,560) 37,019 (37,278-36,190)

1,057 (856-1,699)

1,240 (981-2,069)

2.76 (2.24-4.44) 3.24(2.56-5.41)



58 l Journal of Applied Ecology

RUNGE ET AL,

(a) Area converted

Area converted
by 2050 (ha)

‘%{ : Less lhan 500
T 500 lo 1,000
i 1,000 to 5,000
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10,000 or more

(b) Conversion rate

Annual rate

Less lhan 0.0005
0.0005 to 0.0010
0,0010 to 0.0015
0.0015 to 0.0020
0.0020 or more

FIGURE 3 Background rates of conversion under current public lands grazing policy (a) Area (ha) of rangeland predicted to be converted
to cropland by 2050, no policy (b) annual predicted conversion rate (ha converted to cropland/ha rangeland in county), no policy change

to cropland by 3.06% for a 10% restriction aon grazing, up to 38.14%
for 100% restriction on grazing (Table 2). This equates to an addi-
tional 30,800 ha (10% restriction on grazing), 171,400 ha (50%) or
385,600 ha (100% restriction on grazing} of natural vegetation lost
from this landscape by 2050 (Figure 2a). The majority of this conver-
sion would affect sage-grouse mesic habitat, 75% of which occurs on
private land and is vital to the species during brood rearing (Donnelly
et al., 2016). Under such policy changes, we estimate that between
93,000 (2.43%) and 124,000 ha (3.24%) of sage-grouse mesic hab-
itat held on private land in the study region would be directly lost
by 2050 (10% and 100% restriction on grazing respectively, these
numbers include background conversion of 90,600 ha; Table 2,
Figure 2b).

Under business as usual, 842,000 ha of native vegetation
is predicted to be converted to cropland in this study region by
2050 (Figure 3). Thus, our results suggest that a 100% restriction
on grazing would result in a 42% increase in area converted to
cropland on top of this background conversion. This equates to in-
creasing conversion from 1.96% to 2.79% of remaining sagebrush
on private land.

Including baseline conversion, we predict counties in Washington
would lose 0%-32% of their mesic habitat with 100% restriction on
grazing access. In Montana, we predict that counties would lose 0%-
20.4% of their mesic habitat with 100% grazing restriction (Figure 4).

When compared with actual conversion in 2012 the model
under-predicted conversion in counties with high conversion
rates (Supporting Information Figures S8 and S9 and Supporting
Information Table S2). The data we used on conversion rates in-
cluded areas where alfalfa, which sage-grouse sometimes use as
brood-rearing habitat, is occasionally rotated with intensive crop-
ping. Excluding conversion in counties where alfalfa predominates
halved the estimated impacts (Supporting Information Table S3 and
Supporting Information Figures $10-513).

4 | DISCUSSION

Conservation actions can have unintended effects on other spe-
cies and ecosystems (due to unintended ecological interactions;
Hansen & DeFries, 2007) and on communities (whether mediated
by ecological change, or change in rules around access to resources;
Milner-Gulland, 2012). In addition, the responses of individuals or
communities to economic opportunities associated with ecosystem-
based resources can, as we document here, indirectly affect the spe-
cies or ecosystem meant to benefit from the conservation action
(Fauchald, Hausner, Schmidt, & Clark, 2017; Hausner et al., 2011;
Lambin & Meyfroidt, 2010).

Our findings demonstrate that reduced access to forage on
western US public land can be expected to increase the conver-
sion of sagebrush rangelands to cropland on private lands, result-
ing in unintended loss and fragmentation of sage-grouse habitat.
Whether benefits of such grazing restrictions would outweigh
these losses is speculative. The scientific evidence for the effects
of grazing on sage grouse is, perhaps surprisingly, currently ob-
scure. Though chronic overgrazing has multiple detrimental ef-
fects on sage-grouse habitat quality, studies suggests only a small
fraction of BLM grazing allotments currently fail to meet existing
standards due to livestock grazing {Manier et al., 2013; Veblen
et al,, 2014). There is currently a lack of evidence that grazing lev-
els permitted on public land under existing standards are broadly
harmful to sage-grouse populations, or that further reduction or
elimination of grazing provides benefits. A recent 10-year ex-
perimental study on the effects by Smith et al. (2018) indicated
that removal of grazing had no significant effect on sage grouse
nest success, when compared with low to moderate levels of ro-
tational grazing. In part, some of the concern over the impacts of
grazing on ground-nesting birds such as sage grouse has arisen

from studies using statistical methodologies that have since been
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FIGURE 4 Counties predicted to be most affected by changes to public lands grazing policy. Additional area lost to cropland from
private land across the western US by 2050 under 100% restriction on grazing of public lands as (a) percent increase on background rate of
conversion to public land (b) natural vegetation lost (ha) (c) sage-grouse mesic habitat lost (ha)

questioned (see Gibson, Blomberg, & Sedinger, 2016). As there is,
at present, no clear indication of the direction or magnitude of
grazing effects on sage grouse, we are unable to determine the
net effects of grazing restrictions on sage grouse populations (that
is, the difference between any hypothetical population increases
arising from grazing restrictions, and the population decreases
arising from cropland conversian).

Restrictions on grazing access to public lands could have wide
implications for ranching communities and conservation initiatives
in the region. Private land owners are an integral part of managing
this landscape for biodiversity; being active participants in mesic
restoration, fire management and conservation easements (Walker
& Janssen, 2002). Conservation policy that acts against the interests
and values of ranchers is likely to reduce social and political support
for sage-grouse conservation initiatives (Duvall et al., 2017). Work
in other landscapes shows that strict restrictions on access to com-

mon pool resources are more likely to be revoked or ignored in areas

where the economic pressures driving land-use change are great
(Mascia & Pailler, 2011), or where communities resist top-down
control (Fauchald et al., 2017). In this landscape, previous changes
to rules governing access to public lands were met with consider-
able opposition, propelled by perceptions that such decisions were
driven by outside parties, and by opposition to Federal government
influence on local land-use decisions (Durrant & Shumway, 2004),
The empirical estimates for the rangeland conversion model sup-
port our main hypothesis that rancher decisions are determined, in
part, by profits. We note that this is a probabilistic relationship, as
there is no fixed opportunity cost at which ranches convert to crop-
land. This is consistent with the finding of previous research that
ranching is as much a cultural identity as it is an economic activ-
ity (Gentner & Tanaka, 2002), and ranchers tend to resist switching
to farming. Faced with restrictions on access to public rangelands,
however, ranchers have a set of choices. In the short term, many

may choose to maintain herds on their private lands year round
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(Peterson & Coppock, 2001). The increased pressure will likely lead
to the loss of or reduction in quality of sage-grouse mesic habitat on
private land whether due to increased grazing intensity, or conver-
sion of native vegetation to hay or alfalfa to offset lost forage. In the
longer term, the loss of grazing access to public land will increase
the likelihood of a ranch "going broke”, particularly in the absence of
off-farm income or with farm-related debt (Taylor et al., 2005; Torell
et al., 2002). More than 30% of farmers and ranchers are 65 or older
(USDA, 2012). Decreasing farm income is likely to push many to re-
tire sooner, increasing the rate at which land converts to alternate
land uses {Peterson & Coppock, 2001). In addition, while we con-
sidered only transitions to cropland, urbanization is also a growing
threat in this landscape (Copeland et al., 2013; Hansen et al., 2005)
and one-third of ranchers show willingness to sell to developers
(Peterson & Coppock, 2001). These changes to ranching communi-
ties would be exacerbated in areas where there is a lot of public land,
smaller and more isolated communities, and fewer opportunities to
supplement economic losses with off-farm income.

Though changes to grazing policy had a relatively small impact
on the total amount of sage-grouse habitat, the area of habitat con-
verted to crops understates impacts to sage-grouse populations for
several reasons. First, absolute area of habitat loss underestimates
population impacts for interior habitat specialists such as sage-
grouse (Bender, Contreras, & Fahrig, 1998), and our analysis does
not explicitly consider effects of fragmentation on quality of remain-
ing habitat. Smith et al. (2016) estimated that sage-grouse popula-
tions are highly sensitive to presence of cropland within a distance
of 3.2 km. Using this estimate, we would expect a 1 km? crop field to
impact habitat quality over a 45 km? area and a 16 km? crop field to
impact approximately 99 km?. The cumulative area affected would
therefore be many times larger than our estimated footprint when
these landscape effects are considered.

We find that cropland conversion would disproportionally
affect counties in Washington, Montana and Wyoming. Sage-grouse
populations in Washington are already low, and further expansion
of cropland could jeopardise these populations, though the effect
on overall sage-grouse population size would be small. In Montana
and Wyoming, where sage-grouse populations are high, expansion
could have a higher overall impact on sage-grouse numbers. While
lack of suitable soil will limit cropland expansion, such as in Nevada
and western Wyoming, cropland is only one of several land-use
transitions possible under grazing restrictions. Others land uses not
considered our analysis, such as low-density residential develop-
ment, may have equal or greater impacts on population persistence
(Copeland et al., 2013), further adding to the cumulative stressors
on this species.

Although we have focussed on sage-grouse, other sagebrush-
associated species could be affected by grazing restrictions on pub-
lic lands or habitat loss on private lands (Lipsey et al., 2015; Rowland,
Wisdom, Suring, & Meinke, 2006). For example, some species could
benefit from grazing restrictions (e.g. Brennan & Kuvlesky, 2005).
Some of these species are valuable game species (e.g. pronghorn,

elk) and actual or perceived negative impacts of policy change on

populations of these species has potential for negative perception
of, and conflict with, conservation initiatives.

In this analysis, we make the implicit assumption that public
& private AUMs are perfect substitutes, implying that ranchers
faced by a decline in public AUM lose profit from their public lands
but that profits from private lands remain unaffected. In fact, pub-
lic and private AUMs are complementary to some degree, with
public AUM used for summer grazing, and private AUM often used
to grow hay that is stored to feed wintering stock. Consequently,
a loss of AUMs from public lands could result in a loss in profit
from private lands. Thus, our estimates of the impact of reduc-
tions in public AUM on ranch economics are likely conservative
(Torell, Rimbey, Tanaka, Taylor, & Wulfhorst, 2014). Gentner and
Tanaka (2002) surveyed 2,000 ranchers with BLM grazing permits
and found that less than 20% of surveyed ranchers stated they
would continue grazing at current herd sizes if their AUM alloca-
tion on public land was reduced by 50%. Loss of summer grazing
on public land was particularly influential on the stated likelihood
of reducing herd size, intensifying use of private rangeland or con-
version to cropland. We assume that AUMs are currently at capac-
ity, though demand for forage has decreased in recent decades
(Yahdjian et al., 2015).

Decisions on how much access to grant to resource users of pub-
lic lands are part of a wider discourse on when, where and how to
deliver conservation outcomes that have political and social longev-
ity while succeeding in their objective of maintaining biodiversity
(Brooks, Waylen, & Mulder, 2013). We show that restricting grazing
on public lands would increase the rate and magnitude of habitat
loss to cropland, with negative impacts on a species that is highly
sensitive to cropland expansion. Such changes would be likely to
have negative effects on ranching communities and could jeopar-
dize efforts to engage these communities in conservation initia-
tives. Consequently, policy interventions to address threats to their
habitat on public land should be constructed to avoid unintended
conseguences that exacerbate threats to their habitat on private

land and reduce community support for sage-grouse conservation.
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