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I. Introduction to the Prescribed Grazing Plan 

Purpose 

Local ranchers, land managers, and the environmental community seek to mitigate climate change impacts to 

working lands through improved soil health and carbon management, while also improving resilience to drought, 

wildfire, and other climatic events. This Prescribed Grazing Plan (Grazing Plan or Plan) will demonstrate the 

benefits of managing livestock on a commercial cattle ranch with a goal to promote soil health and carbon 

storage, while achieving many other aligned environmental co-benefits. This Plan is presented by the Resource 

Conservation District of Greater San Diego County (RCD) for the Daley Ranch at Rancho Jamul Ecological Reserve 

(RJER) in Jamul, California within San Diego County. It will be implemented on property of the California 

Department of Fish and Wildlife (CDFW), in collaboration with John Austel, Owner of 4J Horse and Livestock 

Company, and Tracie Nelson, CDFW South Coast Reserve Manager. It was written by Elizabeth Kellogg, President 

of Tierra Data, Inc., Certified Range Management Consultant through the Society of Range Management, and 

Certified Range Manager through the State of California Board of Forestry and Fire Protection (CRM #28). 

The Grazing Plan is a prerequisite of a proposal eƴǘƛǘƭŜŘ άClimate-smart Prescribed Grazing at Daley Ranch (Jamul, 

CA),έ submitted to the Healthy Soils Incentives Program of the Office of Environmental Farming and Innovation 

(OEFI), California Department of Food and Agriculture (CDFA). This program is funded in paǊǘ ōȅ ǘƘŜ ǎǘŀǘŜΩǎ ŎŀǇ-

and-trade proceeds and provides financial incentives for conservation practices that improve soil health and 

carbon sequestration and reduce greenhouse gas (GHG) emissions. Projects are targeted for /ŀƭƛŦƻǊƴƛŀΩǎ ƴŀǘǳǊŀƭ 

and working landscapes. These lands represent three-ǉǳŀǊǘŜǊǎ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ƭŀƴŘ ōŀǎŜΣ ŀƴŘ provide food, fiber, 

and a variety of ecosystem services including important opportunities for climate mitigation. By showcasing the 

benefits of conservation grazing practices that improve soil health and other ecological and economic concerns 

related to land management, climate mitigation practices may be more widely adopted. The project results will be 

disseminated in bi-annual grant reports and at biannual field events, using tools on the local and state levels. 

Multiple benefits are served when soil health through carbon-focused management is the overarching goal. This 

Grazing Plan serves to align and optimize the use of conservation grazing tools to:  

Á boost soil organic matter and soil stability;  

Á optimize carbon sequestration;  

Á improve site hydrology including water retention in soils;  

Á improve fire and drought resilience;  

Á improve forage quality and productivity;  

Á reduce and resist invasive plants;  

Á promote sustainable, profitable commercial beef production; and  

Á increase awareness of conservation practices for the livestock and land management communities.  

These benefits align with and enhance the potential of these grazing lands to support the desired protection of at-

risk wildlife and plants, and public recreation, for which they were set aside.  
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Grazing Plan Organization 

The organization of this Plan aligns with Natural Resource Conservation Service (NRCS) Technical Guide 

Conservation Practice Standard 528 Prescribed Grazing and Conservation Practice Physical Effects of Prescribed 

Grazing on the Environment (NRCS 2019). 

Property Description, Ownership and CDFW Grazing Lease Conditions 

The Daley Ranch is located on the Dulzura Creek and Jamul Mountains U.S. Geological Survey (USGS) 7.5-minute 

quadrangle topographic maps, which are within the USGS 100,000 scale El Cajon quadrangle. It encompasses parcels 

of /5C²Ωǎ RJER and the Hollenbeck Canyon Wildlife Area (HCWA), which lies along the northeastern border of RJER, 

on the eastern side of State Route (SR) 94 (Map 1). The property connects the Jamul and Dulzura Creek corridors. 

Nearby public lands incƭǳŘŜ ǘƘŜ .ǳǊŜŀǳ ƻŦ [ŀƴŘ aŀƴŀƎŜƳŜƴǘΩǎ Otay Mountain Wildlife Management area, a 38,000-

acre preserve extending from the southeastern end of RJER to the U.S.-Mexican border, and the Cleveland National 

Forest, 460,000 acres of U.S. Forest Service land, is located to the east. 

A current grazing permit όάtŜǊƳƛǘ ŦƻǊ 9ȄŎŜǎǎ ±ŜƎŜǘŀǘƛƻƴ 5ƛǎǇƻǎŀƭέύ is issued by CDFW to 4J Horse and Livestock 

Company (see excerpts in box below). Two of the RJER Grazing Permit pastures 3 and 5 (south of SR 94) contain an 

easement for a riparian/wetland mitigation bank operated by Wildlands Inc., called the Rancho Jamul Mitigation 

Bank. Up to 117 acres may be unavailable (or available) for grazing at RJER for the mitigation bank project, or during 

prolonged drought. Wildlands Inc., a for-profit mitigation and restoration company, will create and monitor a 

riparian mitigation bank of approximately 412 acres through restoration of the Dulzura and Jamul Creek corridors. 

The mitigation credits that are sold will provide revenues (a portƛƻƴ ƻŦ ǘƘŜ ŎǊŜŘƛǘǎΩ ǎŀƭŜǎ ǇǊƛŎŜύ ǘƻ /5C² ǘƘŀǘ Ŏŀƴ ōŜ 

used for future management needs of the restored wetlands, as well as the remainder of the reserve. 

The San Diego County Community Trails Master Plan is intended to establish a system of interconnected regional 

and community trails and pathways. Existing RJER and HCWA trails connect with the existing and proposed 

County trail system. 

The following information about water rights pertaining to RJER was obtained by reviewing title documents and 

the California Code of Regulations (Title 23) and through discussions with the CDFW Lands and Facilities Water 

Coordinator (TAIC 2006): Riparian rights are held by the owner of the land abutting a stream. As such, CDFW 

holds riparian rights to Jamul and Dulzura Creeks within RJER. Riparian landowners may use natural flows directly 

ŦƻǊ άǊŜŀǎƻƴŀōƭŜΣ ōŜƴŜŦƛŎƛŀƭ ǇǳǊǇƻǎŜǎέ ƻƴ ǊƛǇŀǊƛŀƴ ƭŀƴŘǎ ǿƛǘƘƻǳǘ ŀǇǇƭȅƛƴƎ ŦƻǊ ŀ ǇŜǊƳƛǘ ό/ŀƭƛŦƻǊƴƛŀ /ƻŘŜ ƻŦ 

Regulations Title 23). The City of San Diego holds the right of way to use Dulzura Creek as a conduit to convey 

water through the property. 
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Map 1. Rancho Jamul Prescribed Grazing Plan project location. 
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Excerpts from CDFW Grazing Permit Operations Plan 2019-2024 
Rancho Jamul Ecological Reserve and Hollenbeck Canyon Wildlife Area 

Three grazing areas are covered in the permit, two of which overlap the pastures addressed in this RCD Grazing Plan: 

Á RJER Permit Pastures 1-10 (no overlap with RCD proposed work) 
Á HCWA Permit Pastures 1, 2, AND 3 (same as RCD pastures 1, 2, and 3) 
Á RJER Permit Softline Areas (RCD pastures 4, 5, 6) 

RJER Permit Pastures 1-10 (no overlap with RCD proposed work) 

Focal Species: burrowing owl, short-eared owl, ferruginous hawk, red-tailed hawk, red shouldered hawk, northern harrier, prairie 
falcon, peregrine falcon, California quail, tri-colored blackbird, white-tailed kite, loggerhead shrike, horned lark, western meadowlark, 
golden eagle, and other birds. 

Estimated Grazing Capacity for Pastures RJER 1-10: 100 AUs. One animal unit (cow-calf pair)/16 acres/year. 1600 acres, 12 months per 
year for 100 AUs. Deferred pasture rotation based on utilization (stubble height) triggers. 

Á In Burrowing Owl pastures (RJER 1 and RJER2), Minimum Residual Stubble Height is 3-5 inches as measured October 31 (end of 
growing season). RJER is the only pasture with spring-only grazing period, January 1 ς May 30. Other pastures are year-round. 

Á In all other pastures, the objective is Upland Birds foraging, and Minimum Residual Stubble Height is 5-7 inches. 

Restoration projects in the mitigation bank area may result in the temporary loss of up to 117 acres of grazing area in Pastures RJER 3 
and RJER 5. This will be offset by the newly available 400 acres in HCWA during 2019-2024. 

HCWA Permit 1, 2, AND 3 (same as RCD pastures 1, 2, and 3) 

Grazing Objectives: (1) Fire hazard reduction/public safety and (2) Area use enhancement. Also mentioned is enhancement of habitat 
for upland birds, and badger foraging (open grassland with mice and squirrels, prefers sandy-loam, diggable soils). 

Á HCWA 1 (120 acres). Grazing Period March 1 ς August 31 for thatch reduction and user enhancement. Residual stubble height 7-9 
inches. 

Á HCWA 2 (140 acres). Grazing Period March 1 ς August 31 for thatch reduction and user enhancement. Residual stubble height 7-9 
inches. 

Á HCWA 3 (160 acres. Grazing Period May 1 ς October 31 for thatch reduction. Residual stubble height 5-7 inches. 

Grazing Capacity Estimate: One AU (cow-calf pair)/20 acres/year. Maximum for the approximately 400 acres is 1440 Animal Unit 
Months. Deferred pasture rotation within and between RJER and HCWA shall be based on utilization triggers, with excess animals 
moved from RJER to HCWA in the spring and summer after vegetation conditions at RJER are met.  

Background Condition: Non-native annual grassland with sparse native shrub. 

Allowable concurrent uses: Year-round recreation. Upland game hunting Sept 1 ς Jan 31. Hunting dog training units 1 and 2 Sept 1- Feb 
нуΦ CƻǊ ƘǳƴǘƛƴƎ ŘƻƎ ǘǊŀƛƴƛƴƎΥ άwŜǎƛŘǳŀƭ ǾŜƎŜǘŀǘƛƻƴ Ƴǳǎǘ ōŜ ƻŦ ƘŜƛƎƘǘ ŀƴŘ ǾƻƭǳƳŜ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘǊŀƛƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ Χ ǇŀǘŎƘ ŀƴŘκƻǊ ŎƭǳƳǇȅέ 
ŀǇǇŜŀǊŀƴŎŜ ƻŦ ǊŜǎƛŘǳŀƭ ǾŜƎŜǘŀǘƛƻƴ ƛǎ ǇǊŜŦŜǊǊŜŘΦέ 

RJER Permit Softline Areas (RCD pastures 4, 5, and 6) 

Objective: biomass reduction for fire protection, while minimizing damage to native bunchgrasses, coastal sage scrub, and sensitive 
habitat and soil areas, as defined by CDFW. Softline Areas (600 acres RCD Pastures 4, 5, and 6) have no Minimum Residual Stubble 
Height. Grazing period is May 1 ς Oct 31. ά¢ƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ Ǿƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƎǊŀȊƛƴƎ ǇǊƻƎǊŀƳΣ the Department will designate a minimum of 
слл ŀŎǊŜǎ ǘƻ ōŜ ƎǊŀȊŜŘ ǿƛǘƘƛƴ ǘƘŜ {ƻŦǘƭƛƴŜ ŀǊŜŀǎ ŘǳǊƛƴƎ ŜŀŎƘ ŀƴƴǳŀƭ ƎǊƻǿƛƴƎ ŎȅŎƭŜΦέ 

Monitoring All Areas 

Á Monitoring of grazing utilization is by stubble height or the required residue left ungrazed. Measurements are of management 
ŦƻŎǳǎ άƪŜȅέ ǎǇŜŎƛŜǎ όƻǊ ǎǇŜŎƛŜǎ ƎǊƻǳǇǎύ ŀƴŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ άƪŜȅέ ŀǊŜŀǎΦ CƻǊ ǘƘƛǎ /5C² ǇŜǊƳƛǘΣ ǘƘŜ tŜǊƳƛǘǘŜŜ Ƴǳǎǘ ǇǊƻǾƛŘŜ ŀǘ ƭeast 
2 utilization estimates for each pasture for each key species (or species group, such as annual grass, perennial grass, etc.). 
Utilization cage are to be installed to show ungrazed condition, and to help calibrate visual estimates of forage use.  

Á RJER Softline Areas (RCD Pastures 4, 5, 6). Twice per week, the Permittee will be responsible to ensure native bunchgrasses and 
coastal sage scrub impacts are minimized while annual grass that is reduced. Long-term monitoring will be done by the CDFW 
Unit with respect to pre-settlement native community and current status of vegetation and soil in relation to the NRCS Ecological 
Site Description for the site. 
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Goal and Desired Future Condition of Grazing Land 

Goal 

The overarching project goal is to:  

Demonstrate the use of conservation grazing practices to improve soil health, and to promote related benefits 

including total soil carbon storage, as a viable component of a commercial beef operation. 

This goal is sought in the context of ǘƘŜ ōŜƴŜŦƛǘǎ ƭƛǎǘŜŘ ǳƴŘŜǊ άtǳǊǇƻǎŜΣέ ŀƴŘ other property goals, which are often 

compatible but sometimes must be balanced. These have been identified by CDFW in their land management 

plans and grazing permit specific to the RJER and HCWA as:  

Á Reduced fire hazard through dead biomass removal 

Á Support for public access and recreation at HCWA 

Á Protected native perennial grass stands  

Á Wetlands and riparian habitat recovered to desired ecological and hydrological function. 

Á Upland habitats conserved and maintained for native regional biological diversity. 

Á Populations of threatened/endangered species protected and enhanced. 

Á Other (non-regulatory) special status biological resources protected, monitored, and enhanced. 

These goals converge toward the vision of a climate resilient landscape supporting a ranch operation that 

practices climate-smart conservation. 

Desired Rangeland Condition 

As the climate-adapted commercial livestock operation in this landscape achieves this goal, it would begin 

showing certain attributes, described in this section. The sought-for outcome shows a patchy mosaic of perennial 

grass stands, as well as annual grasses and annual/perennial forbs. The mosaic has a low-stature and clumpy 

aspect at the end of the growing season. There may be gaps in ground cover, but only for short distances 

between vegetation clumps, so litter, sediment, and water are maximally trapped on site. Occasional shrubs or 

trees dot the bottomlands in a savanna-like aspect, providing exceptional carbon storage in their woody tissues 

both above and below ground. At the same time, they shade livestock, improve animal distribution throughout 

the pasture, and build soil organic matter with their own nutrient and carbon cycles. Their deep and extensive 

roots extend to the water table. Fibrous root systems of some perennial grasses and forbs also extend to the 

water table, improving soil water balance in this arid environment. This access to stored water ameliorates some 

of the forage uncertainty when drought hits. While perennials increase, annual grass forage production is 

sufficient to outcompete undesirable, non-native weeds.  

Native bunchgrass stands are protected with their health and natural expansion promoted. Notwithstanding, the 

need for restored function especially in the post-agricultural bottomlands does not preclude the use of non-

natives. They can provide benefits such as forage quality, quantity, and reliability, as well as hydrologic function of 

rainfall capture so it percolates into the soil instead of running off, and improved carbon cycling. No effort is 

undertaken to remove the naturalized, non-native forage that benefits livestock production, such as filaree, 

certain annual brome grasses, and legumes. Some forage plants that promote carbon and other goals may be 

introduced in the formerly cultivated lands to meet goals; whether or not they are native, they serve key 

ecosystem functions. However, weedy non-native forbs (such as mustards, wild radish, and tumbleweed) that 
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compete efficiently for soil nutrients and preclude establishment of beneficial plants are targeted for extirpation, 

even though they may be better at below-ground carbon storage than annual forage grasses. 

The landscape is more resilient to fire. Compared to annual grasses, which die each year and leave a layer of deep 

dry mulch when ungrazed, the perennial grasses produce less litter in a single year, and their plant tissues are less 

dry even when dead or dormant. So, fire spreads less rapidly, thus reducing carbon emissions and ecosystem 

damage from a more extreme fire regime.  

Native wildlife support in the grasslands improves due to the supply of grass seed and leafy legumes for the small 

mammal prey diet. The open, patchy, low height of the pastures allows visual foraging by native raptors. 

The soil surface begins to show organic matter accumulation. There are indications that soil aggregate formation 

and stabilization (by fungal mycelia, bacterial filaments and polysaccharides) are taking place. Stable aggregates 

improve water and oxygen flow in the soil and resist erosion. Water infiltration is unimpaired by compaction.  

Below ground, soil structure is improving. The soil profile is aerobic, showing evidence of active decomposition 

associated with carbon and nutrient cycling, and abundant fine root biomass. The belowground microflora and 

fauna is biodiverse with its own food chain from low-order bacteria to invertebrates. Stable humus is 

accumulating. The developing organic matter shows the benefit of grazing perennial grasses to promote carbon 

cycling: root sloughing underground offsets the loss of photosynthetic energy topside when a ruminant consumes 

the green grass. The sloughed roots are processed by soil microbes. With rest and recovery, the grass regrows to 

continues the cycle. While grazing of annual grasses is believed to stimulate some belowground productivity, the 

annuals store carbon primarily above ground; thus, their stored carbon is more volatile and contributes less 

towards long-term soil health. 

Grazing standards provide guidance to livestock timing, distribution, stocking rate, and duration on a pasture. The 

standards are keyed on reducing the accumulation of exceedingly dry dead fine fuel; protecting the soil surface 

from erosion; promoting perennial grass vigor and seed reproduction; and achieving a desired below-ground 

condition for soil health. The standards are also planned for livestock weight gain, and contingency such as 

drought and fire. 

The ranch as a whole is a model of carbon sustainability and conservation stewardship, with many ecosystem 

services beyond beef production. Lower volumes of hay are imported to supplement livestock health, even in 

periods of drought. There is a lower need to import inorganic fertilizer, because biologically-active soils are 

storing and cycling nutrients, with manure inputs and enzymes from bacteria and fungi are acting on organic 

matter produced on-site to release soluble nutrients for plant growth. Local markets and restaurants benefit from 

sustainably-sourced, grass-fed beef that is not shipped to a distant slaughterhouse with significant food miles 

attached to its sourcing. One day, these sustainability practices might demonstrate a ǊǳƳƛƴŀƴǘΩǎ lowered 

methane production because they have more digestible feed available to them from actively growing forage.  

Finally, the ranch by its example is an agent of change. It educates and inspires through its honest appraisal of 

practices that work both economically and ecologically, catalyzing the adoption of climate-smart soil health 

ǇǊŀŎǘƛŎŜǎ ōȅ ƻǘƘŜǊǎ ƻƴ /ŀƭƛŦƻǊƴƛŀΩǎ ǿƻǊƪƛƴƎ ƭŀƴŘǎΦ 

Grazing Land Constraints, Challenges and Opportunities 

The following are challenges and opportunities for adopting the grazing prescriptions of this Plan. 
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Challenges 

Á Degraded soil and vegetation condition in bottomlands that were formerly cultivated. By many measures, 
dominance by invasive plants with areas of bare ground. 

Á Minor changes in management are likely insufficient to reverse degradation on these sites. On grazing 
lands, vegetation and soil properties are closely linked, in that they reflect the inherent capacity ƻŦ ŀ ǎƛǘŜΩǎ 
ability to recover a semi-natural condition without intensive inputs typical of cultivated agriculture. There 
is a time lag, sometimes a decades-long one, between management actions and vegetation change, 
whether beneficial or inappropriate, and a longer time lag to detect a change in soil health. This implies 
that a solely soil-based monitoring assessment will be unlikely to detect changes in a timescale relevant 
to adaptive management. 

Á The entrenched stream has probably led to a lowered water table, as well as other impaired functions. 

The condition is most like due to historic cultivation and possible overgrazing. 

Á There are access limitations to RCD/HCWA Permit Pasture 3. 

Á Cited in the HCWA Master Plans for the properties are erosion and water quality impacts and recreational 
user conflicts. 

Á There are multiple challenges to adoption of conservation grazing practices, including slim profits, limited 
resources, loss of critical facilities, and rancher skepticism.  

Á There can be skepticism regarding the use of non-native plants in a biological preserve setting, even when 
the non-natives achieve many beneficial functions. 

Á Just as for any habitat restoration, the needed weed control, changing the mix of desired species, and 
improving soil health requires all available tools, including prescribed grazing. Seeding, herbicide spraying, 
cultivation, and prescribed fire should remain part of the tool box. 

Opportunities to Enhance Grazing Land Condition 

Á Besides soil health and offsetting GHG emissions, many convergent goals favor the enhancement of a 
grassland towards an open, short-statured mosaic condition with a mix of desired perennials, especially 
deep-rooted herbaceous perennials, and desired annual grasses and forbs, as described above.  

Á There is keen interest, openness and enthusiasm for evidence-based practice and learning in the local 
stakeholder community. The lessee is forward-thinking, willing, and able to adopt practices on a proof-of-
concept scale. 

Á Livestock-handling facilities ƛƴ ƭŀǊƎŜ ǇŀǊǘ ŜȄƛǎǘ ŘǳŜ ǘƘŜ ǇǊƻǇŜǊǘȅΩǎ ƘƛǎǘƻǊȅ ŀǎ ŀ ǊŀƴŎƘ ŜƴǘŜǊǇǊƛǎŜΤ ƘƻǿŜǾŜǊΣ 
intensive grazing to meet objectives may require cross fencing or electric fencing.  
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Terms Used in This Plan 

Terminology Used in This Plan 

Animal Unit (AU). A 1,000-pound cow or its equivalent in potential forage intake. A mother cow with calf is considered 1 AU. A steer/heifer 1-2 
years old is considered 0.8 AU, weaned calf to yearling 0.5 AU, and mature bull 1.35 AU. 

Animal Unit Day/Month (AUD, AUM). The potential forage intake of one animal unit for a period of 1 day (animal unit day or AUD) or 30 days 
(animal unit month or AUM). Based on 750 pounds (lbs) of dry matter, 1 AUD equals the amount of forage required to sustain an AU for one day 
(about 30 lbs of forage or about 3% of the body weight of a 1,000-lb cow; actual consumption is about 26 lbs per day plus waste). Some range 
managers use 1,000 lbs of forage for 1 AUM, which accounts for wasted forage. Others use a rate based on actual consumption (26 lbs per day 
ǇŜǊ !¦ύ ŀƴŘ ŀǇǇƭȅ ŀ άƎǊŀȊƛƴƎ ŜŦŦƛŎƛŜƴŎȅ ǊŀǘŜέ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǿŀǎǘŜŘ ŦƻǊŀƎŜΦ 

Baseline Condition. This is the soil health, vegetation cover, and mix of species at the beginning of the project, measured in the same way it will 
be assessed over time for comparison.  

Browse/Browsing/Browser. Browse is leaves and twigs from shrubs and trees consumed by herbivores. A browser is an herbivore whose primary 
foraging method is browsing. 

Carbon Sequestration. The long-term storage of carbon in plants, soils, geologic formations, and the ocean. Land management that explicitly 
considers the effects of management on carbon storage and sequestration has the broad goal of enhancing the removal of GHGs from the 
atmosphere through increased carbon sequestration, avoided emissions, or both. Biological carbon capture and sequestration in plants and soils 
is commonly distinguished from the storage of carbon dioxide emissions in geological features. 

Carrying Capacity/Grazing Capacity. The amount of forage (in AUMs) available for grazing compatible with management objectives without causing 
resource damage. Carrying capacity can be used synonymously or it can refer to the capacity of land to support wildlife and other resources in 
addition to livestock. In addition to site characteristics, it is a function of management goals and management intensity (SRM). The amount of forage 
produced annually in a management unit is only one attribute used to determine carrying capacity, since some areas are inaccessible to grazing 
animals.  

Deferment. The delay of grazing to achieve a specific management objective, aimed at providing time for plant reproduction, establishment of 
new plants, restoration of plant vigor, or the accumulation of forage for future use. Deferment is usually from the beginning of forage growth 
within a year (fall in California) until after seed set (late spring). A practice sometimes used to enhance seed production of perennial grasses.  

Ecosystem Services. Ecosystem services have been defined by the CDFA 9ƴǾƛǊƻƴƳŜƴǘŀƭ CŀǊƳƛƴƎ !Ŏǘ {ŎƛŜƴŎŜ !ŘǾƛǎƻǊȅ tŀƴŜƭ ŀǎ άǘƘŜ ƳǳƭǘƛǇƭŜ ōŜƴŜŦƛǘǎ 
ǿŜ ƻōǘŀƛƴ ŦǊƻƳ ŦŀǊƳƛƴƎΦέ ¢ƘŜǎŜ ōŜƴŜŦƛǘǎ ƘŀǾŜ ōŜŜƴ ƻǊƎŀƴƛȊŜŘ ƛƴǘƻ мо ŘƛŦŦŜǊŜƴǘ ŎŀǘŜƎƻǊƛŜǎ ƛƴŎƭǳŘƛƴƎ ŦƻƻŘ ǇǊƻŘǳŎǘƛƻƴΣ ƴǳǘǊƛŜƴǘ cycling, soil health, 
water quality, biodiversity conservation, and creation of wildlife habitats among others (OEFI 2019a). 

Grazing System. The manner in which grazing and nongrazing periods are arranged within the maximum feasible grazing season, either within or 
between years. Continuous Grazing is the simplest grazing system and is common in low-elevation California. Short-Duration grazing involves 
short periods (days) of grazing alternated with non-grazing periods based upon plant growth characteristics.  

Greenhouse Gases (GHGs). Gases that absorb solar raŘƛŀǘƛƻƴ ŀƴŘ ƛƴŎǊŜŀǎŜ ǘƘŜ ǘǊŀǇǇƛƴƎ ƻŦ ƘŜŀǘ ƛƴ ǘƘŜ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜΣ ƎƛǾƛƴƎ ǊƛǎŜ ǘƻ ǘƘŜ 
άƎǊŜŜƴƘƻǳǎŜ ŜŦŦŜŎǘΦέ ¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ DIDǎ ŀǊŜ ŎŀǊōƻƴ ŘƛƻȄƛŘŜΣ ƳŜǘƘŀƴŜΣ ƴƛǘǊƻǳǎ ƻȄƛŘŜΣ ǎǳƭŦǳǊ ŘƛƻȄƛŘŜΣ ǇŜǊŦƭǳƻǊƻŎŀǊōƻƴǎΣ ƘȅŘǊƻfluorocarbons, 
and sulfur hexafluoride. 

Key Area. Indicator areas that are able to reflect what is happening on a larger area as a result of management, because they are representative 
of the area as a whole. Selection of a Key Area is done after first breaking down a grazing area into άǎǘǊŀǘŀέ ǘƘŀt respond similarly to grazing, such 
as a certain class of slope or soil texture (Bureau of Land Management [BLM] 1734-3). 

Key Species. A plant or group of plants that may be directly ties to management, usually an important forage plant. They are indicators of change. 
In some cases, problem plants may be selected as key species. Key species may change from season to season or year to year (BLM 1734-3). 

Nutrient Supplement. Placement of protein and mineral supplements can be used to attract livestock into an area targeted for grazing 

Overgrazing. Heavy grazing which exceeds the recovery capacity of the forage plants and causes deterioration of soils. 

Peak Standing Crop. ¢ƘŜ ǎǘŀƎŜ ŀǘ ǿƘƛŎƘ ǘƘŜ ȅŜŀǊΩǎ ŦƻǊŀƎŜ ŎǊƻǇ όƎǊŀǎǎƭŀƴŘ ǾŜƎŜǘŀǘƛƻƴύ ƛǎ ŀǘ ǇŜŀƪ ƳŀǘǳǊity and before seeds drop. Forage 
production is generally described in units of weight per unit area (pounds per acre or kilograms per hectare). The unit of weight would be 
measured at peak standing crop, then dried to determine its dry weight.  

Plant Functional Group. groups of plants that play a similar role in soil or plant ecology, such as response to disturbance and site resiliency, or 
resistance to invasion. Examples are warm-season sod-forming grasses; deep-rooted cool-season grasses; annual legumes; fire-following annual 
forbs; non-native cool season annual grass; etc. 

Prescribed Grazing. A conservation management system to achieve specific ecological, economic, and management objectives by way of season, 
frequency, intensity, and duration of grazing in accordance with site production limitations, rate of plant growth and physiological needs of 
vegetation. By managing the kind of animal, animal numbers, grazing distribution, length of grazing periods and timing of use, sufficient 
deferment from grazing is provided during the growing period, adequate vegetation cover on sensitive areas, and protection of soil, air, water, 
plant and animal resources. Prescribed grazing increases harvest efficiency and helps ensure adequate forage throughout the grazing season. It is 
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often designed around multiple objectives that support the livestock, protect soil and water quality, and promote forage amount and 
composition to a desired, sustainable condition.  

Range Condition. traditional definition: The present state of vegetation of a range site in relation to the potential natural (or climax) plant 
community for the site based on kinds, proportion, and amounts of plants present; suggests current productivity relative to natural productivity 
potential. This term is beinƎ ǇƘŀǎŜŘ ƻǳǘΦ tǊŜŦŜǊǊŜŘ ǘŜǊƳǎ ŀǊŜ ǎǳŎŎŜǎǎƛƻƴŀƭ ǎǘŀǘǳǎ ŀƴŘ ǊŀƴƎŜ ǎƛƳƛƭŀǊƛǘȅ ƛƴŘŜȄΦ ŀǳǘƘƻǊΩǎ ƴƻǘŜΥ ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ άǊŀƴƎŜ 
ŎƻƴŘƛǘƛƻƴέ ǎƘƻǳƭŘ ōŜ ǊŜƭŀǘŜŘ ǘƻ ǎǇŜŎƛŦƛŎ ƳŀƴŀƎŜƳŜƴǘ Ǝƻŀƭǎ ŦƻǊ ŀ ƎƛǾŜƴ ǇǊƻǇŜǊǘȅΦ  

Range Degradation. An irreversible reduction in capability of a site to produce its potential natural vegetation. 

Rangeland Health. SRM: The degree to which the integrity of the soil, the vegetation, the water, and air as well as the ecological processes of the 
rangeland ecosystem is balanced and sustained. Integrity is defined as maintenance of the structure and functional attributes characteristic of a 
particular locale, including normal variability. The BLM and NRCS use 17 indicators of soil health. It is important to use state-and-transition 
models when integrating rangeland health indicators in support of soil health application and assessment. 

Reference Condition. An untreated (ungrazed, or grazed without a prescription such as continuously year round) condition at a location selected 
for the purpose of separating the effects of weather from the treatment for improved soil health. Reference sites should be selected on the same 
soil type as the treated areas. When selected for their potential natural vegetation, they serve as a model of the community of organisms that 
can be expected when not changed by human activity or land use history. 

Residual Measurement. The determination of herbage material or stubble height left behind after a grazing period. It is independent of the amount of 
annual production. It requires the determination of which species to evaluate and the proper use levels that will leave the appropriate residual 
stubble height. 

Residual Dry Matter (RDM). The old plant material left standing or on the ground at the end of the grazing season or beginning of the new 
growing season (the fall in California). Plant material included in RDM measurements is typically limited to forage species.  

Rest. To leave an area ungrazed or unharvested for a specific time, such as a year, or a growing season to achieve a management objective. To 
protect and improve range condition, rest and grazing periods are prescribed to correlate with the growth and reproduction requirements of the 
key species of a specific pasture or allotment 

Rest-Rotation. A multi-ǇŀǎǘǳǊŜ ǎȅǎǘŜƳ ƛƴ ǿƘƛŎƘ ŀ Ŧǳƭƭ ƎǊƻǿƛƴƎ ǎŜŀǎƻƴΩǎ ǊŜǎǘ ƛǎ ǎŎƘŜŘǳƭŜŘ ŀƳƻƴƎ ǘƘŜ ǇŀǎǘǳǊŜǎΦ wŜǎǘ ǇŜǊƛƻŘǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǇŀǎǘǳǊŜǎ 
ŀǊŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ŀ ƎǊŀȊƛƴƎ ǎŜǉǳŜƴŎŜΣ ƎŜƴŜǊŀƭƭȅ ŀƭƭƻǿƛƴƎ ŀ Ŧǳƭƭ ȅŜŀǊΩǎ ǊŜǎǘΦ 

Rotational Grazing. Includes two or more pastures between which grazing animals are moved in sequence, resulting in grazing periods being 
followed by nongrazing periods. Rotational Rest grazing incorporates rotations with planned rest periods. This is slightly different than simple 
rotational grazing as the term rest implies longer nongrazing periods between the grazing periods. Rotational Deferment is the systematic 
rotation of deferment among pastures within a grazing management unit in a single growing season. 

Soil Health. {ƻƛƭ IŜŀƭǘƘ ƛǎ άǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŀ ǎƻƛƭ ǘƻ ŦǳƴŎǘƛƻƴ ŀǎ ŀ ǾƛǘŀƭΣ ƭƛǾƛƴƎ ŜŎƻǎȅǎǘŜƳ ǘƘŀǘ ǎǳǎǘŀƛƴǎ ǇƭŀƴǘǎΣ ŀƴƛƳŀƭǎΣ ŀƴŘ ƘǳƳŀƴǎέ όbRCS 2014). All 
definitions have three components: capacity to function, sustainability, and meeting human needs (Brown and Herrick 2016). Soil health is not a 
single trait and is best evaluated by using multiple tests with known association and relevance to healthy soil functioning. 

Stocking Rate. Number of animals per unit area of land over a specified period of time. Expressed as AUs per time period.  

Stubble Height. A utilization monitoring method to ensure adequate plant material is left behind at the end of the growing season to maintain 
Ǉƭŀƴǘ ǾƛƎƻǊ ŀƴŘ ǇǊƻǘŜŎǘ ǎƻƛƭ ŀƴŘ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΦ CƻŎǳǎ άƪŜȅέ ǎǇŜŎƛŜǎ όƻǊ ŦǳƴŎǘƛƻƴŀƭ ƎǊƻǳǇǎύ ŀǊŜ ǎŜƭŜŎǘŜŘ ƛƴ άƪŜȅέ ŀǊŜŀǎΦ {ǘǳōōƭŜ ƘŜƛƎƘǘ ǎǘŀƴŘŀǊŘǎ 
must be developed for each plant community and key species. Most commonly used in riparian areas, a stubble height standard of 4 inches 
might be specified to protect streambanks, trap sediments, and rebuild degraded stream channels. Stubble height can also be used to trigger a 
move to a new pasture. Other objectives can be incorporated such as a certain stubble height for key species related to wildlife benefit. 
Utilization cage are installed to show ungrazed condition, and to help calibrate visual estimates of forage use. 

Supplemental Feed (also called Maintenance Feeding). Harvested forages and concentrates provided to livestock to meet minimum daily animal 
maintenance requirements, partially or completely replacing grazing of the standing forage crop.  

Targeted Grazing. A grazing prescription for a single vegetation or landscape objective, such as brush removal or control of tumbleweed. It is the 
application of a specific kind of livestock at a determined season, duration, and intensity to accomplish usually a narrow vegetation or landscape 
objective. Targeted grazing refocuses outputs of grazing from livestock production to a specific vegetation and landscape condition. With 
targeted grazing, the land manager must have a clear vision of the desired outcome for the vegetation, and the livestock manager must have the 
capability to aim livestock at the target to accomplish the objective.  

Thatch. Dead plant biomass accumulated on the ground surface and covering the herbaceous plant community.  

Utilization. ¢ƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ȅŜŀǊΩǎ ŦƻǊŀƎŜ ǘƘŀǘ ƛǎ ŎƻƴǎǳƳŜŘ ƻǊ ŘŜǎǘǊƻȅŜŘ ōȅ ƎǊŀȊƛƴƎ ŀƴƛƳŀƭǎ όƛƴŎƭǳŘƛƴƎ ǿƛƭŘƭƛŦŜΣ ƛƴǎŜŎǘǎΣ Ŝǘc.). Can 
refer to a single species or to the vegetation as a whole. Expressed as percent utilization. A grazing plan might call for removing animals after 50% 
utilization of purple needlegrass. Compares the amount of herbage left to the amount of herbage produced in a given year. 
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II. Resource Inventory 

Pastures, Property Access and History of Land Use for Farming and Grazing 

The RJER main entry gate is on the southwest side of SR 94, about three miles southeast of the intersection with 

Jefferson/Proctor Valley Road. Ingress and egress from HCWA parcels, according to the Grazing Permit, is by 

several locked gates located on both sides of SR 94. Opposing gates are used to move cattle across SR 94. 

Permittee will coordinate with California Highway Patrol for traffic break assistance. 

Both the RJER and HCWA were part of the 1831 Rancho Jamul land grant (de Barros et al. 1998) to Pio Pico, the 

former governor of California. Granted was 9,000 acres of the Jamul Valley. The property was primarily used for 

grazing and farming since this time, with cattle and other livestock operations occurring into the 1990s, with 

some interrupting years. During the late 1890s, John D. Spreckels, San Diego entrepreneur and sugar fortune heir, 

gained control of the land and formed the Southern California Mountain Water Company. This venture helped 

ŎŀǇǘǳǊŜ ǊŀƛƴŦŀƭƭ ŦǊƻƳ ǘƘŜ ǿŀǘŜǊǎƘŜŘǎ ƻŦ ǎƻǳǘƘŜǊƴ {ŀƴ 5ƛŜƎƻ /ƻǳƴǘȅΩǎ ōŀŎƪŎƻǳƴǘǊȅ ǿƛǘƘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ 

Morena, Barrett, and Otay Dams. In 1929, George R. Daley bought the property and returned it to a cattle ranch 

(de Barros et al. 1998). Donald Daley inherited Rancho Jamul from his uncle and continued the ranching and 

agricultural business. The flatter areas of the property were farmed with irrigated crops. Ponds, wells, levees, 

piping, and an aqueduct system supported both livestock distribution and irrigated agriculture (described below 

under Ranch Infrastructure) and remain on the property today. Agricultural and livestock operations were 

removed from the properties in the 1990s prior to being sold into conservation (TAIC 2008). The California 

Department of Fish and Game (now the CDFW) acquired RJER in 1998 and HCWA in 2001. 

Table 1. RCD Pasture (and equivalent CDFW permit pasture identification) acreages, access, surface soil textures, and 
preliminary condition reported by rancher. 

 

RCD Pasture 1 (HCWA 1) 
Acreage: 123 acres 
Access: Highway 94 
Surface Soil: Fine Sandy Loam ς 18 acres; Sandy Loam ς 94 
acres 
Preliminary Conditions: Some bunchgrass present, formerly 
cultivated 

RCD Pasture 2 (HCWA 2) 
Acreage: 147 acres 
Access: Highway 94 
Surface Soil: Sandy Loam ς 60 acres; Fine Sandy Loam ς 86 acres 
Preliminary Conditions: Goats head/puncture vine present, portions 
formerly cultivated 

RCD Pasture 3 (HCWA 3) 
Acreage: 157 acres 
Access: Poor 
Surface Soil: Coarse sandy loam ς 8 acres; Sandy loam ς 66 
acres; Fine sandy loam ς 83 acres 
Infrastructure: Cattle finishing structure 
Preliminary Conditions: Streambed erosion, fencing needed, 
formerly cultivated  

RCD Pasture 4 (RJER Softline Area) 
Acreage: 42 acres 
Access: Otay Lakes Road 
Surface Soil: Fine sandy loam ς 2 acres; Silt loam ς 39 acres 
Preliminary Conditions: Cultivation 1990s, adjacent Dulzura Creek 
entrenched compared to natural conditions 

RCD Pasture 5 (RJER Softline Area) 
Acreage: 29 acres 
Access: Otay Lakes Road 
Surface Soil: Silt loam ς 7 acres; Fine sandy loam ς 22 acres 

RCD Pasture 6 (RJER Softline Area) 
Acreage: 255 acres 
Access: Otay Lakes Road 
Surface Soil: Sandy loam ς 11 acres; Loam ς 19 acres; Silt loam ς 22 
acres; Very fine sandy loam ς 41 acres; Fine sandy loam ς 164 acres 
Infrastructure: historic northern drainage (some ponding 2019), wells 
Preliminary Conditions: Formerly cultivated, dominated by non-native 
forbs. Adjacent riparian entrenched from natural channel 
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Map 2. RCD Pastures proposed for climate-smart grazing to improve soil health and provide carbon 

sequestration benefits. This recent aerial photo shows substantially greater riparian vegetation 
compared to 1953 aerial photo reviewed for comparison. 
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Ranch Infrastructure 

Grazing Permit Ranch Context 

Perimeter fences for pastures are in place. The Permittee has provided electric άƘƻǘ ǿƛǊŜέ fencing for the Softline 

areas (J. Austel, pers. comm.). The Grazing Permit states that perimeter fencing repair by the Permittee is 

authorized as needed to control livestock. The Permittee is responsible for installing wildlife friendly fencing, 

gates, and watering facilities as needed to facilitate grazing.  

The built infrastructure for the RJER property as a whole (west of SR 94) was reported in the CDFW Land 

Management Plan for that property (TAIC 2006). They report that artificial ponds, a water tank, wells, pipes, and 

an aqueduct system were constructed to catch, store, and utilize runoff for use in the ranch house (now the CEC) 

and by domestic animals. Seven main artificial ponds and two water tanks are used for water storage. Besides 

those listed below, there are additional, smaller ponds, some of which are named (Hidden Pond, Corner Pond, 

South Pond). The ponds fill by different means and retain water to different degrees. 

Á Water Tank 1, on hill southwest of CEC; 

Á Water Tank 2, same location as Water Tank 1, installed in 2005; 

Á North Pond (Rancho Pond), at the northern end of the reserve; 

Á Main Pond (Willow Pond), north of the CEC; 

Á Cement Pond (Cistern Pond), just northeast of Main Pond; 

Á Corral Pit Pond, upstream of stream confluence; 

Á Corral Pond, adjacent to Corral Pit Pond; 

Á Kiln Pond, south of Corral Pond; 

Á Canyon Pond, southeast of the Kiln Pond. 

Cement and Corral Pit Ponds presumably fill with groundwater and are often dry in the summer. Main Pond is the 

largest pond and, due to its proximity, can be filled with water flow from Cement Pond, which is connected with 

underground pipes. The Cement Pond received piped water that is pumped from the Otay Well. This is the source 

of water into both water tanks that service the CEC and headquarters complex. North and Corral Ponds have the 

potential for pumping, although the infrastructure is not in place. The rest of the ponds fill from runoff. 

An aqueduct system consisting of a network of open trenches, levees, pipeline, pumps, and dams was built by one 

of the previous landowners to capture and divert rain runoff to the storage ponds. Maintenance roads, located on 

top of the levee system associated with the aqueduct. These roads also serve as firebreaks. The system is not 

functional, due to a few washouts, infilling, and overgrowth in various locations. One of the washouts is located at 

the confluence of the two branches of Jamul Creek. 

Approximately 19 groundwater wells have been constructed for agricultural purposes and for use at the main 

residence; not all are functional. Only a few of the wells (Otay, Creek, and Hill Wells) provide potable water. 

Potable water delivery to the CEC and surrounding buildings originates at the Hill Well and travels through 

underground pipes to Water Tank 1, then to the buildings of the CEC. A second system delivers water from the 

Otay Well by underground pipeline to Cement Pond, and then Main Pond that also connects to the irrigation 

system surrounding the CEC. The secondary system is augmented by the Tamarisk Well and the Green Well for 

irrigation and fire suppression purposes at the main residence. 
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RCD Pastures: Location and Condition of Structural Improvements  

East of SR 94, the Grazing Permit states that the cattle corral structures on the south side of the main trail may be 

used for livestock, provided the main trail remain open and unfenced for visitor passage. The Permittee will need 

to install gates to allow trail users of a secondary path to pass to/from the main trail to the housing area. 

Climate and Weather 

San Diego County experiences a Mediterranean climate, which is characterized by wet winters and dry summers. 

In the winter, the high-pressure zone weakens and moves southward, allowing storms to move into the area. 

Most rainfall in the area falls from November through March, with March being the wettest month of the year on 

average (Figure 1; Data Source: Western Regional Climate Center [WRCC], San Gabriel weather station, 6.5 miles 

from project location). Annually, rainfall fluctuates, with an average annual rainfall of 12.7 inches (Figure 2). 

Temperatures are characterized by cool winters and hot summers (Figure 3). 

One of the most influential weather phenomena in the region is the Santa Ana winds. Usually beginning in the fall 

and peaking in December, hot, dry winds originating in the Great Basin blow towards the coast. The winds can be 

quite strong, with gusts up to 100 miles per hour. This scenario, involving strong winds, rapidly increasing 

temperature, and extremely low relative humidity (<25 percent), is prone to creating an environment highly-

conducive to rapidly-spreading wildfires.  

 

Figure 1. Average monthly rainfall (Data Source: WRCC, San Gabriel weather station). 
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Figure 2. Annual precipitation 2003-2019 (Data Source: WRCC, San Gabriel weather station). 

 

Figure 3. Average monthly temperatures (Data Source: WRCC, San Gabriel weather 
station). 

Soil and Vegetation Condition 

Soil Map 

Map 3 depicts the soils for parcels. 
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Map 3. Soils of the Rancho Jamul project grazing pastures. 










































