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California’s grasslands have been grazed extensively by livestock of Mediterranean origin since their introduction in the Eighteenth Century. Our gGrasslands in the Mediterranean climate zone are dominated 90-100% by annual grasses and forbs introduced from the Mediterranean Basin. In high-altitude meadows, the Transverse Ranges, Mojave Desert, and east of the Mediterranean climate zone, many of the introduced Mediterranean species occur in the grasslands, but occur with the original native grassland and shrubland species. Paradoxically, California’s Mediterranean grasslands are recognized as a global “hotspot” of biodiversity, with high numbers of endangered and threatened native species.  Many of these species benefit from grazing by livestock that reduces the mass and height of the introduced species. Unmanaged, these grasslands can build up high volumes of herbaceous and woody fuels that increase wildfire intensity and spread.  These fuels can also be effectively reduced by livestock grazing.
Livestock grazing can be a practical and economical management tool for most (many?)  habitat conservation and fire fuel reduction objectives in California grasslands. The challenge to managers is to integrate these habitat and fuel reduction objectives with the conventional range management objectives of maintaining grassland productivity, minimizing soil erosion, preventing invasive pest plant infestations and spread, and improving conventional grazing operations to accomplish the combined objectives in specific locations and circumstances. Considering the complexity of grassland ecosystems, variable and unpredictable weather that drives many grassland conditions, multiple uses and habitats in each range landscape, and demands for economically sustainable grazing operations, we need to use the best available science to maximize benefits and minimize impacts.	Comment by Author: Public Comment: 
I would recommend "many". I do not think we have empirical data to support grazing as a management tool for "most" habitat conservation objectives.	Comment by Author: Public Comment: 
Use "many" OR delete any reference to the quantity of objectives that grazing may help achieve (many, most, some, etc.) .  The sentence works without it.

 
	The Land Management Plan Action Team of Board of Forestry’s Range Management Advisory Committee (RMAC) recommends the outline below as a template for Land/Grazing Management Plans on state lands. We’ve identified with asterisks (*) in the outline which sections are critical to address in any condensed plan. Examples of Land/Grazing Management Plans that follow the structure and content suggested here and representing the range of more and less complexity should be posted by RMAC in a linked webpage and updated periodically for reference by relevant planners.
	We recognize that some public agencies and private rangeland owners might not be able to afford to develop a plan as described here. We recommend that such public agencies find a way to develop these plans either as a regional master plan for tiering/adapting to specific properties, or as worthy of dedicating staff to this work. Private rangeland owners might find planning assistance from the local Natural Resource Conservation Service or University of California Cooperative Extension.
	The grazing management plan should include an explanation of how management of the subject land is governed by any overarching plans (such as easements, Habitat Conservation Plans, resource management plans, or timber/forest management plans). The grazing management plan is meant to be complementary. And although each property has usually had some degree of resource surveying, pre-acquisition evaluation, and/or broader resource management planning, the evaluation of grazing effects on special resources are often left out. Furthermore, the plan need not reiterate all the previous planning work, but should build on previous work to evaluate grazing effects on each special resource and describe desired effects.
Existing resource management plans for the subject property may have relevant information already developed that assesses relevant resource vulnerabilities to and benefits from grazing. In such cases, the current grazing management plan need only reference those plans, not duplicate that info. However,  in our experience, most ofoften these broad plans do not adequately assess grazing effects or specifics of grazing management. Thus, the current planning effort presented here should cover all items in the template.
Livestock grazing has many interacting effects on resources of rangeland and associated pastureland that should be included in a plan that is intended to conserve ecosystems, not just targeted species or agricultural opportunities. The plan should include both real and effective conservation, but also be feasible and sustainable for grazing operators and their broader community that supports each grazing lessee. Grazing plans need to include measurable goals, objectives and performance standards in grazing guidance, and include monitoring of compliance and effects. Grazing management plans should adequately provide monitoring and adaptation plans, with methods and adaptation triggers defined.
Management objectives should be clearly stated in the Management Plan, and these objectives should drive the grazing management.  Grazing management strategies should be chosen to best achieve the management and natural resource objectives.  The desired grazing should not be described to fit a model of a specialized grazing system (such as rotation or rest-rotation) or philosophy, but should describe the basic guidelines for effectively achieving the stated management objectives. Specialized grazing may be accommodated if the stated objectives are met. Grazing plans preparation should involve should be prepared using an interdisciplinary approach and must include the involvement of someone withsomeone with  expertise in both rangeland management and livestock management..   Legally, the development of When developing and implementing grazing management plans in California, it is highly recommended to consult with a specialist in rangeland management, such as a Certified Rangeland Manager. on covered landscapes requires the involvement of a Certified Rangeland Manager (see Section 1.0 below).  Even if not required, this type of expertise is highly advisable in the development of grazing management plans.

Outline of Comprehensive Land/Grazing Management Plan (updated 3/29/22)	Comment by Author: The Comprehensive Land/Grazing Management Plan Template offers thorough guidelines for implementing a management plan but does not specifically identify the required methods and variables for monitoring. We strongly urge the inclusion of comprehensive monitoring protocols by expanding section 6.0 to include monitoring guidelines specific to:
● sections 3.1 and 3.2 to be sure that sensitive species and ecological resources are protected throughout the life of the lease agreement or grazing contract, including threats to riparian areas and waterways which are not specifically mentioned in this section.
● section 4.1 to ensure that current management practices are achieving the goals of the lease agreement or grazing contract.
● sections 7.1 and 7.2 ensuring that the agreed upon management practices and requirements outlined in the lease agreement or grazing contract are followed. 
These amendments should include safeguards or thresholds to implement changes in management practices, implement active management, or to terminate the lease agreement or grazing contract. Expanding and defining monitoring protocols in the Plan Template would help to clarify the obligations and responsibilities of a lease or contract applicant.

The Plan Template and Guidance Document should promote careful project design, monitoring, and active management, and compliance with conservation and sustainability policies in order to reduce the harmful ecological impacts of grazing. There are many potential impacts of grazing, including habitat degradation, pollution of waterways, introduction of non-native species, type conversion, and loss of biodiversity. Studies have shown that grazing by cattle reduces the overall diversity of a plant community and that the losses in diversity are driven by the loss of less common species1, and many studies that claim grazing improves diversity do not differentiate whether increased diversity is due to an increase in native species richness or the introduction of invasive non-native species2. The positive effects of grazing may be short lived; one study showed that one year after cessation of grazing target plant density on treated plots were statistically similar to control plots³, where another study showed that repeated grazing can lead to the spread of invasive non-native species3, and another study showed a shift in plant community type with repeated grazing4. 
(References: 
1 Hall, J.A., S. Weinstein, and C.L. McIntyre. 2005. The Impacts of Livestock Grazing in the Sonoran
Desert: A Literature Review and Synthesis. The Nature Conservancy in Arizona, Tucson ; Fagúndez, J., 2016, ‘Grazing effects on plant diversity in the endemic Erica mackayana heathland community of north-west Spain.’ Plant Ecology & Diversity, vol. 9, no. 2, pp. 207-217.
2 Marchetto, K.M., Wolf, T.M. and Larkin, D.J., 2021, ‘The effectiveness of using targeted grazing for vegetation management: a meta‐analysis’, Restoration Ecology, vol. 29, no. 5, pp. E13422.
3 Kyle E. Merriam, Jon E. Keeley, Jan L. Beyers, 2006, ‘Fuel Breaks Affect Nonnative Species Abundance In Californian Plant Communities’, Ecological Applications, vol. 16, no. 2, pp. 515-527.
4 Raffella Lovreglio, Ouahiba Meddour-Sahar, Vittorio Leone, 2014, ‘Goat grazing as a wildfire prevention tool: a basic review.”, iForest - Biogeosciences and Forestry, vol. 7, no. 4, pp. 260-268.)

In one study goats were used to reduce the biomass of the shrub layer to maintain a fuel break in Southern California chaparral, however the goats found the targeted Artemisia species to be undesirable and instead consumed mainly herbaceous species5. Though the reduction of non-native grass species was an unintended benefit of this treatment, there was also a great reduction in the diversity and abundance of native herbaceous species and there was no measurable effect on the shrub layer, which was the initial goal of the study. Despite evidence that goats typically prefer shrub species over herbaceous species⁵ it is clear that there are exceptions to this assumption, and had this project been closely monitored there is a chance that active management could have been implemented to help achieve the stated goals, or at least mitigate the impacts to native herbaceous species. (Reference: 
5 Ashley Grupenhoff & Nicole Molinari, 2021, ‘Plant community response to fuel break construction and goat grazing in a southern California shrubland’, Fire Ecology, vol. 17, article no. 28)

CNPS has undertaken an extensive literature review of the positive and negative effects of grazing in relation to fuel reduction and habitat restoration and based on this research offers the following recommended project design features and considerations as well as recommendations for some basic management practices.
Project Design:
● Goals - The grazing project should have clear and measurable objectives for the desired
effects on:
○ Plant resources: invasive species, species richness, rare species to protect or
enhance, overall cover, and heterogeneity
○ Fuel load: fuel type and vegetation class to be reduced, and desired level of reduction
○ Soil surface characteristics: reduction of litter layer through trampling
● Baseline conditions - The conditions of the characteristics to be modified should be quantified at the start of the project to provide a baseline for monitoring the progress of the project, including identifying resources that should be monitored to mitigate adverse effects, i.e. rare species, and riparian areas. This should include surveying the area for rare and sensitive plant species if it can not be shown that the area has been surveyed reasonably recently. The CDFW Protocols for Surveying and Evaluating Impacts to Special Status Native Plant Populations and Sensitive Natural Communities should be followed, “Habitats, such as grasslands or desert plant communities that have annual and short-lived perennial plants as major floristic components, may require multiple annual surveys to fully capture baseline conditions. In habitats dominated by long-lived perennial plants, such as forests, surveys that were not conducted within the previous five years may not adequately represent the current baseline conditions and should be re-conducted.” CNPS has undertaken an extensive literature review of the positive and negative effects of grazing in relation to fuel reduction and habitat restoration and based on this research offers the following recommended project design features and considerations as well as recommendations for some basic management practices.
Project Design:
● Goals - The grazing project should have clear and measurable objectives for the desired
effects on:
○ Plant resources: invasive species, species richness, rare species to protect or enhance, overall cover, and heterogeneity
○ Fuel load: fuel type and vegetation class to be reduced, and desired level of reduction
○ Soil surface characteristics: reduction of litter layer through trampling
● Baseline conditions - The conditions of the characteristics to be modified should be quantified at the start of the project to provide a baseline for monitoring the progress of the project, including identifying resources that should be monitored to mitigate adverse effects, i.e. rare species, and riparian areas. This should include surveying the area for rare and sensitive plant species if it can not be shown that the area has been surveyed reasonably recently. The CDFW Protocols for Surveying and Evaluating Impacts to Special Status Native Plant Populations and Sensitive Natural Communities should be followed, “Habitats, such as grasslands or desert plant communities that have annual and short-lived perennial plants as major floristic components, may require multiple annual surveys to fully capture baseline conditions. In habitats dominated by long-lived perennial plants, such as forests, surveys that were not conducted within the previous five years may not adequately represent the current baseline conditions and should be re-conducted.”6
● Species selection - The project designers/managers should create a scientifically based hypothesis as to which species of grazer, at which duration, density, and time of year would be most effective at achieving the goals of the project, citing evidence that supports the hypothesis.
● Project management - The project designers/managers should create a scientifically based hypothesis as to what active management strategies would be most effective at achieving the goals of the project, including contingencies in the event that monitoring
● Species selection - The project designers/managers should create a scientifically based hypothesis as to which species of grazer, at which duration, density, and time of year would be most effective at achieving the goals of the project, citing evidence that supports the hypothesis.
● Project management - The project designers/managers should create a scientifically based hypothesis as to what active management strategies would be most effective at achieving the goals of the project, including contingencies in the event that monitoring shows that current management practices are not achieving the stated objective(s).

Management strategies should also include techniques to mitigate any negative effects
to ecological resources.
● Monitoring - The project should be continually monitored to assess the progress and effectiveness of the treatment informing active management decisions. Monitoring should also evaluate any sensitive plant species or ecological resources in the project area to ensure that these are protected.
Management Strategies:
● Targeted Species - Timing of grazing and species of grazer have a substantial impact on which species are foraged and the effects grazing has on those species. To reduce populations of invasive annual species, grazing should occur while the target species is palatable to the selected grazer and before the target species is able to set viable seed. If grazing when the target species is less palatable, fencing, herding, supplemental feed, or an additional water source may be effective at increasing foraging of less desirable species.
● Vegetation Type - The Selection of the grazing animal will typically have the largest influence on the vegetation type (e.g. shrubs or herbaceous plants) that will be reduced. Lack of more desirable forage would encourage a grazer to consume a vegetation type that would typically be less desirable, and the use of fencing, herding, supplemental feed, or an additional water source may be effective at increasing foraging of a less desirable vegetation class7.
(References:  
6 https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=18959&inline
7 Derek W. Bailey, Jeffrey C. Mosley, Richard E. Estell, Andres F. Cibils, Marc Horney, John R. Hendrickson, John W. Walker, Karen L. Launchbaugh, Elizabeth A. Burritt, 2019, Synthesis Paper: Targeted Livestock Grazing: Prescription for Healthy Rangelands, Rangeland Ecology & Management, vol. 72, no. 6, pp. 865-877	Comment by Author: These sound like good points to be covered in the Guidance document.  This document is meant to be an outline that highlights general topics to be included in a Management Plan.  It can't be too specific as every project has unique needs.  Example goals, monitoring objectives, monitoring protocols, etc. could be discussed in the Guidance Document with links to applicable publications.  
*1.0	Introduction
*1.1	Relationship of this plan to existing applicable management plans, easements, law/codes/regulations; it will describe intended benefits and expectations of the effects of grazing and associated activities on the grazed lands; any grazing lease/license will refer to this Grazing Management Plan
*1.2	Purposes and Uses of this Plan (including referencing in any grazing lease/license)
· Describe intended benefits and expectations of grazing and associated activities to the landowner and grazed land; refer to the linked Grazing Agreement
*1.3	Preparers, including the supervising licensed California Certified Rangeland Manager, where required
· May be identified on title page; requires review of applicable state code, including but not limited to the following:—see   California Deputy Attorney General Bagley’s 2008 analysis (http://www.elkhornsloughctp.org/uploads/files/1223682249DAG%20Opinion%20on%20CRM.pdf)
*2.0	Description of Current Site Conditions (referencing other relevant planning documents, not duplicating; particular impacts of grazing will be discussed in Section 4)
*2.1 	Summary of Existing Plans for the Property
· Cite all available documents; include applicable plans, federal or state code or legal agreements, environmental reviews, and concise presentation of relevant management goals and requirements in these documents
*2.2	Vegetation
*2.3	Invasive Pest Plants
*2.4	Wildlife and Habitats
2.5	Aquatic and Hydrologic Resources
2.6	Soils and Topography—Productivity, Erosion, and Compaction
2.7	Fire Hazards and Risks
2.8	Woody Encroachment
*2.9	Grazing Context
· Describe type of grasslands/forage, grazable areas, grazing hazards, built structures, neighbors, access, and current grazing program
*3.0	Impacts of Grazing on Resources of Concern
*3.1	Summary of Special Considerations for Grazing Management
· Describe special species, natural communities, habitats, soils, fire fuels, and other resources affected by grazing
*3.2	Summary of Expected Grazing Effects on Special Resources and Desired Management Outcomes
*3.3	Potential Conflicts with Wildlife, Recreation, or Neighbors
3.4	Expected Effects of Climate Change
3.5	Priorities for Maintenance and Potential Improvement of Carbon Sequestration
*4.0	Grazing Management Goals, Objectives, and Performance Standards	Comment by Author: Should include identification of resources and plant/animal populations on which impacts by the treatment are to be minimized.
*4.1	Identify Goals, Objectives, and Performance Standards to Meet Conservation and Sustainability Policies of Landowner Agency
*5.0	Grazing Program
*5.1	Glossary of Terms
*5.2	Options, Potential Uses, and Recommended Livestock Kind and Class Appropriate to Achieve Management Objectives
*5.3	Grazing Capacity and Recommended Initial Stocking Rates 	Comment by Author: Public Comment: 
Based off of goals and objectives and/or relationship to grazing (grazing as a service or grazing lease?)	Comment by Author: Agreed. This is meant as a service agreement, therefore the management plan should estimate the quantity and type of vegetation intended to be impacted by the treatment.
· Based on available forage, management goals and objectives, and consistent with terms of the grazing license
*5.4	Special Management Areas (clusters of special resources affected by grazing), Targeted and Deferred Grazing
*5.5	Conflict Mitigation Strategies
· Describe potential conflict mitigations, including requirements to minimize the conflicts in specified situations (e.g. protected wildlife require feed, which contributes to feed losses for the grazing licensee) and offer of fee-credits or payments by the landowner for in-lieu work performed by the grazing licensee to fix or to compensate for damages or trade-offs
5.6	Fire Hazards and Risks Mitigation Strategies 
*5.7	Grazing Period
*5.8	Supplemental Feeding, Feeding Areas
*5.9	Animal Distribution Improvements
*5.10	Restrictions
· Dogs, horses, building of structures, supplementary enterprises, use for non-grazing purposes, private recreation or hunting access
*5.11	Communications
· Mutual expectations for communications between the landowner and licensee for general planning as well as emergency response
· Within how many hours does the landowner expect the grazing licensee or representative to arrive at the property to respond to emergency calls
· Annual planning meetings and reports
*5.12	Livestock Lease/License Options and Recommendations
*5.13	Grazing Fee Credit Options and Other Incentives for Stewardship Cooperation
*5.14	Infrastructure
· Applicable state code regarding livestock fencing, and concise presentation of required compliance by licensee with California Department of Food and Agriculture Code, Division 9, Part 1, Chapter 6, Sections 17121-4 and Chapter 8 for electrified fences
*5.14.a	Existing Grazing-related Infrastructure
*5.14.b	“Wildlife-friendly” fencing should be used or required only at  segments where specified wildlife would may be directly harmed by regular fence; fence segments where no such conflict is expected should use regular fence; however, all fence should meet or exceed the CDFA “good and substantial fence” code	Comment by Author: Public Comment: 
Replace "would be directly harmed" with "may be directly harmed".
*5.14.c		Required Improvements
*5.14.d	Maintenance and Unexpected Repairs
*5.14.e	Estimated Costs and Responsibilities
· Recommend costsCosts of all permanently installed infrastructure (with useful life expected to exceed the term of the grazing license) related to the desired grazing operation are typicallyshould be covered by the landowner; costs of maintenance of that infrastructure are typically should be covered by the grazing licensee	Comment by Author: Public Comment: 
Recommending who should pay for what seems like overreaching.   If it is true and helpful, maybe replace "Recommend costs" with "Typically, costs".  Replace "should be covered by the landowner" and "should be covered by the grazing licensee" with "are typically covered by the landowner", etc.
5.15	Extreme Weather (drought, flood, debris flows, infrastructure damage) Preparations, Special Monitoring, and Response Plan
*6.0	Monitoring, Reporting, and Plan Adaptation
*6.1	Monitoring and Reporting
· Describe required methods and variables	Comment by Author: Public Comment: 
Reference: https://extension.oregonstate.edu/animals-livestock/beef/monitoring-key-successful-grazing-management	Comment by Author: This reference can be included in the guidance document.
*6.2	Plan and Practice Adaptation
· Describe required changes to existing grazing plans at time of license that must be negotiated (including responsibilities for any costs) with all parties before requiring those changes; clarify timing and expectations for modifications to grazing strategy that may be required during extreme weather and other emergencies
· Clarify how periodic monitoring will be conducted (by landowner and licensee), and how licensee will be expected to respond to updates to the linked GMP; who will any resulting added costs to licensee be covered
· Clarify timing and expectations for modifications to grazing strategy will be required during extreme weather and emergencies
*6.3	Roles and Responsibilities of Grazing Program Managers and Grazing Lessees/Licensees

*7.0	Summary of Requirements and Recommendations
*7.1	Concise summary of key management requirements described in the plan
*7.2	Supplementary assessments and planning (such as the plan elements above without asterisks)
*8.0	References
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