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(ESi) Other VTP goals include control of unwanted vegetation, including invasive species, 
improvement of rangeland for livestock grazing, improvement of fish and wildlife habitat, 
enhancement and protection of riparian areas and wetlands, and improvement of water quality in 
priority watersheds. 
---------------------- 
(ESiv) The general suite of treatments likely to be initiated under the Proposed Program in any 
decade would comprise about 2.16 million acres and would include: 

 Prescribed fire (underburn, jackpot burn, broadcast burn, pile burn, establishment of control 
lines) – about 53% of treatments, 

 Mechanical (chaining, tilling, mowing, roller chopping, masticating, brushraking, skidding and 
removal, chipping, piling, pile burning) – about 18% of treatments, 

 Manual (hand pull and grub, thin, prune, hand pile, lop and scatter, hand plant, pile burn) – 
about 10% of treatments, 

 Prescribed herbivory (targeted grazing or browsing by cattle, horses, sheep, or goats) – about 
10% of treatments, 

 Herbicides (ground applications only, such as backpack spray, hypohatchet, pellet dispersal, 
etc.) – about 9% of treatments. 

---------------------- 
(1-6) The current VMP reduces the potential for large wildfires and enhances natural resources by 
treating the following vegetation types, and primarily on SRA lands where CAL FIRE is responsible for 
fire protection: 

a) Coastal scrub habitat south of San Luis Obispo County, 
b) Montane hardwood-conifer habitat north of Monterey County, 
c) Mixed chaparral, montane chaparral, chamise-redshank, and valley foothill hardwood habitats 

throughout their range, and 
d) Annual and perennial grasslands that occur within the above vegetation types. 

 
Although the VMP emphasizes treatment of rangelands, it also meets a wide variety of other 
objectives, including protecting human life and property, reducing fire suppression costs, enhancing 
wildlife habitat, improving commodity production (e.g., livestock grazing and water yield), and 
reducing the potential for long-term detrimental effects of wildfire (e.g., impacts from flooding, on air 
and water quality, and on soil productivity). Approximately 10.9 million acres are available for 
treatment under the VMP; however, the VMP is authorized to treat a maximum of 120,000 acres 
annually (CAL FIRE 1981). Because of funding limitations and other factors, (lack of suitable burn day 
conditions, cost and time to meet environmental review requirements, surveying for and mitigating 
treatment effects to threatened and endangered species, etc.), treatment has averaged less than 
30,000 acres per year. Assistance for project funding is dependent on the availability of funds and 
staff, and consistency with the objectives of the VMP. 
  



Selected Text from 2012 VTP-EIR – text related to Grazing/Rangeland 

---------------------- 
(2-6) In addition to the landscape constraints described above, all treatments under the Proposed 
Program will utilize the following standard practices known as minimum management requirements 
(MMRs) that place limitations on how the Program would be implemented: 

9. If treatments in oak woodlands could adversely affect wildlife habitat or species diversity, or 
lead to a cumulative decline in oak regeneration in the area, then the lead agency will take 
specific precautions to insure adequate oak regeneration. This could entail measures such as 
protecting oak seedlings from livestock grazing while regeneration is occurring, or planting 
oaks if natural regeneration fails within a specific period of time. 

10.  In shrublands containing native oaks, treatments may incorporate retention of older, acorn 
producing oaks to create deer forage. Applicants may be required to plant other vegetation to 
promote species diversity and improve wildlife habitat, when such practices are not in conflict 
with program goals. 

---------------------- 
(2-9) The method or methods used will be those that are most likely to achieve the desired objectives 
while protecting natural resource values. The general suite of treatments likely to be initiated under 
the Proposed Program includes: 

 Prescribed fire (underburn, jackpot burn, broadcast burn, pile burn, establishment of control 
lines) 

 Mechanical (chaining, tilling, mowing, roller chopping, masticating, brushraking, skidding and 
removal, chipping, piling, pile burning) 

 Manual (hand pull and grub, thin, prune, hand pile, lop and scatter, hand plant, pile burn) 

 Prescribed herbivory (targeted grazing or browsing by cattle, horses, sheep, or goats) 

 Herbicides (ground applications only, such as backpack spray, hypohatchet, pellet dispersal, 
etc. ) limited to no more than 10% of annual acres treated (see discussion below in ‘Treatment 
Maintenance’ for other caveats) 

 
The Proposed Program would allow herbicide treatments on the landscape, subject to the landscape 
constraints and minimum management requirements noted above, and would not be limited to 
treatments funded and regulated by the CFIP Program. 
---------------------- 
(3-4) Vegetation management activities include the disposal, rearrangement, or conversion of 
vegetation using various treatments. Treatment methods and actions include: 

 Prescribed fire (underburn, jackpot burn, broadcast burn, pile burn, establishment of control 
lines) 

 Mechanical (chaining, tilling, mowing, roller chopping, masticating, brushraking, skidding and 
removal, chipping, piling, pile burning) 

 Manual (hand pull and grub, thin, prune, hand pile, pile burning, lop and scatter, hand plant) 

 Prescribed herbivory (grazing by domestic animals, such as cattle, sheep, goats, horses) 

 Herbicides (ground applications only, such as backpack spray, hypohatchet, pellet dispersal) 
 
Under the Status Quo Alternative, herbicide treatments are limited solely to applications funded or 
regulated under the CFIP program. 
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Vegetation management treatment techniques may be applied singly or in any combination for a 
particular vegetation type to meet specific objectives of resource management. 
---------------------- 
(4-1-1) Forests cover about one third of California (CAL FIRE, 2010). Forests are lands with at least 10 
percent cover of live trees as interpreted from satellite imagery. Rangelands are all unfertilized lands 
with vegetation suitable for grazing domestic livestock for at least part of the year. Together, forest 
and rangeland cover types cover nearly 81 million acres in the state (CAL FIRE, 2010). 
---------------------- 
 (4-1-4) The majority of California’s working landscapes are rangelands. These lands are primarily 
managed for commodity production and/or services. “Rangelands” or “primary rangelands” include 
the area of all rangelands, regardless of availability, with suitable vegetation for grazing livestock, 
excluding conifer forests and upland hardwood forests associated with conifer forests. Included in 
these lands, however, are some conifer woodland types – typically semi-arid highland areas with very 
open canopies dominated by pinyon pine and/or juniper and sagebrush. In California, there are 
substantial areas of forest land particularly within the U.S. Forest Service (USFS) grazing allotments. 
Though these allotments are often used for grazing, they are not shown in the estimate because 
forage output is transient, often only related to areas with little tree cover following harvesting or 
fire. These lands are termed secondary rangeland and limited information on grazing activities and 
other measures related to condition are provided. “Primary rangelands” by cover type are depicted in 
Figure 4.1.1. 
---------------------- 
 (4-1-6) The range livestock industry utilizes cropland, woodland, and pasture/range for forage. Both 
private and public lands may be grazed. Ranches may use some or all of these resources. Farms 
greater than 2,000 acres had a greater dependence on pasture/range other than cropland or 
woodland for grazing than smaller farms. 
 
About 60% (34.1 million acres) of all available rangeland is grazed by livestock in California. 
Ninety percent of total range forage grazed each year by livestock comes from private lands (where 
the VTP will function), with the remainder coming from federally managed lands such as the BLM. 
Although private lands are much more productive (due to grasslands, better growing conditions, low 
elevation, year-round grazing), they comprise less than half (41%) of the total rangeland grazed by 
livestock as shown in Table 4.1.3. 
 
Grassland vegetation provides the most important source of forage for grazing livestock. Other 
important vegetation types for grazing are Hardwood Woodland and Hardwood Forests, which often 
occur adjacent to grasslands and have an understory of grasses. Livestock grazing occurs on land 
subject to private and public permits. In the last decade, the amount of authorized grazing has 
declined on federal land (CAL FIRE, 2010). 
---------------------- 
 (4-1-7) While only a portion of total precipitation falls on California rangelands, almost all surface 
water in California passes through rangeland at some point in its cycle. In addition, two-thirds of the 
major reservoirs are located on rangeland. Therefore, rangeland hydrology greatly influences the 
quality of California’s surface waters. The grazing activities conducted on rangelands and their effects 
on soil and water quality are of particular concern for maintaining hydrological function.  
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The impact grazing has on surface hydrologic conditions depends primarily on the behavior of the 
livestock, including feeding, drinking and waste production, and traveling. The timing and the 
intensity of grazing also have an impact. The resultant effects of these behaviors can lead to excessive 
vegetation removal (over-grazing), potential erosion due to soil baring, accelerated channel bank 
erosion due to trampling, stream temperature increase due to removal of riparian vegetation, water 
pollution from direct nutrient and pathogen deposits, and habitat degradation in wet meadow areas 
(Dahlgren et al., 2001). Key issues related to water quality are cost effective management of riparian 
zone grazing practices. 
---------------------- 
 (4-1-7) Plant community composition is the species type, structure (size and density), and diversity of 
vegetation on rangeland. The ability of a rangeland site to support these characteristics, resist loss of 
function and structure, and recover help define rangeland condition from a vegetative perspective. 
Major changes have occurred to rangeland plant composition since the late 1800s and society’s heavy 
demand on resources (Menke et al., 1996). Historic changes in rangeland vegetation, primarily for the 
Sierra bioregion, were marked by substantial over-grazing, introduction of large fires for forage 
improvement and unrestricted livestock foraging in riparian areas. Substantial changes have taken 
place to recover the Sierra rangelands during the last two decades, including a slow recovery of 
upland wet meadows and re-vegetation of riparian areas following improvements in grazing 
practices. 
---------------------- 
(4-1-7) Livestock grazing has both positive and negative influences on hardwood rangeland condition. 
Positive influences include reduction in moisture competition between oak seedlings and annual 
grass species as well as reduction in fine fuels that influence fire spread rates. Negative influences on 
hardwood rangelands include potential for increased soil compaction, alteration of stream hydrologic 
function, and direct impact on oak seedling regeneration. Some recent findings by IHRMP on 
sustainable practice research include canopy management of oak for improved forage yields and 
appropriate methods measuring the utilization of rangelands. 
 
Historically, ranchers removed oaks as a means to increase forage production by reducing 
competition for limited amounts of moisture and sunlight. Most studies on this topic have 
demonstrated that increased forage production is possible in rangelands dominated by blue oak 
(Quercus douglasii) if precipitation exceeded 20 inches per year and tree canopy cover exceeded 25 
percent of total area. In areas with less than 20 inches of rainfall and less than 25 percent canopy 
cover, forage yields were greater than adjacent open grassland areas. Moderate blue oak canopy 
cover (25 to 60 percent) had a variable effect on forage production. 
 
Current research on this topic concludes that the benefits of oak removal generally decline within 15 
years due to the loss of an organic matter source sustaining soil quality and the disruption of the 
nutrient cycling processes. Conversely, there has been little impact on soil quality under light to 
moderate grazing pressures given organic matter inputs from grazing livestock. In addition, during 
periods of drought, the shading provided by an oak canopy results in longer retention of soil 
moisture, thus maintaining green forage for a longer period into the dry season. 
 
Condition of non-federal annual grasslands 

(4-1-8) Annual grasslands provide approximately 84 percent of the forage used for domestic livestock 
grazing on California’s forests and rangelands (CAL FIRE, 2003). This percentage includes annual 
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grassland as well as the annual grass understory component of valley and foothill woodland, coastal 
scrub, and chaparral land cover types. Early assessments mandated by Congress (e.g., Renewable 
Resources Planning Act, and Soil and Water Resource Conservation Act) reported California’s annual 
rangelands to be in “poor” condition. This conclusion was based on an evaluation of California’s 
grasslands according to perennial grassland standards. In these standards, assessment criteria and 
methods place annual-dominated plant communities into lower condition classes. The plant 
succession concepts and application methods developed for perennial grassland (such as Midwestern 
prairies) are not sufficiently similar to the annual grassland ecosystem function to allow comparison. 
 
Development on Rangelands 

Rangelands have faced disproportionate development and conversion pressure relative to other 
vegetation and land cover types in the state (CAL FIRE, 2010). Outside of the less-productive desert 
and other arid regions, rangeland is often found on easily developed rolling terrain near sea level or 
at low elevations, and frequently surrounds what have become urban and suburban areas. Moreover, 
the majority of areas that now comprise the great metropolitan areas in the state, such as in and 
around Los Angeles, San Diego, the Inland Empire and San Francisco’s south and east bay, were 
nearly all originally covered in rangeland vegetation types. 
 
The trend of rangeland at risk from development has continued. A recent study of ecosystems 
determined that rangeland types appears as the top two (and five out of the top six) WHR types at 
risk from development (CAL FIRE, 2010). The study overlaid spatially-explicit population projection 
data from the EPA with WHR and tree seed zone delineations to rank areas as low medium or high. 
The areas most at-risk were determined to be at the periphery of the main metropolitan areas, where 
the large urban and suburban growth is most likely going to occur. 
4.1.5 Economic Importance 

(4-1-9) Despite rangelands covering approximately 54 percent of California, agriculture and its 
livestock sub-sector have declined in relative importance within the state’s economy. The declining 
relative importance of goods production and a rise in services, trade, finance and other non-goods 
producing activities are characteristic of the structural change that swept the nation and the region in 
latter half of the twentieth century. Even with this structural transformation California has been the 
nation’s largest dairy producer since 1993, and accounted for 21 percent of the nation’s milk supply 
in 2009. 
 
In 2009, total cash receipts for sheep and lambs were about $37 million, representing an increase 
from 2007 levels, but an overall downward trend of close to 40 percent from the 2000 levels. In 1990, 
39 California counties had cattle and calf production values (beef and dairy) within their top five 
agricultural commodities. In 2009, 31 counties listed cattle and calf production by value as among 
their top five agricultural products. California’s cattle and calf commodity was the fifth leading 
agricultural production commodity by gross value for the state in 2009, surpassed by milk and cream, 
grapes, nursery products, and almonds. The five leading counties for cattle and calf production and 
their percent of state total were Tulare (17.9%), Fresno (13%), Imperial (12.4%), Merced (9.3%), and 
Kern (7.5%). The five leading counties for sheep and lamb production and their percent of state total 
included Fresno (19.6%), Solano (12.2%), Kern (12%), Imperial (10.4%), and Merced (5.2%). While 
each of these counties contains open rangeland, a large portion of their contribution comes from 
production in feedlots. 
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Sales of beef cattle comprise over 90 percent of the income generated from livestock operations. 
However, prices for sheep, cattle, meat, wool, and other products tend to reflect global markets, 
trade factors, and other conditions. There is a high degree of integration in the North American cattle 
market. U.S. cattle inventories exceed Canadian inventories by almost ten-fold; inventory highs and 
lows tend to parallel each other. U.S. and Canadian fed steer prices generally run closely together. In 
general, prices follow a cycle that is related to biological and market factors. Long-term cattle prices 
are determined in the U.S. market, but increasingly American producers compete with foreign 
imports of beef. For example, several large hamburger and restaurant chains in the United States 
import significant portions of their meat. At the same time, growth of foreign producers such as 
Australia and New Zealand has increased competition for American producers who wish to export. 
This adds downward pressure on prices received for American cattle. This trend is likely to continue 
for the near future as prices in California largely reflect these kinds of factors. They, too, are cyclical 
and have varied greatly in the last decade. As of January 1, 2011, over all of the U.S. all cattle and calf 
inventory was down 1 percent from the 2010 levels. This is the lowest inventory on hand since 1958. 
---------------------- 
(4-2-22) treatment is specifically addressed in sections IV: Pre-Fire Management Strategies and 
Appendix A: High Priority Pre-Fire Projects. This section is where the Units list the high priority 
pre-fire projects which include but are not limited to: 

 Reduction of available wildland fuels, particularly adjacent to identified Assets and Risk and 
primary access/egress routes 

 Increased public awareness and education relative to wildland fire threat and defensible space 

 Intensified property inspections (PRC 4291) and development of target areas 

 Community chipping and disposal programs 

 Cooperative federal and state defensible fuel zones / shaded fuel break projects to protect at 
risk communities 

 Removal of ladder fuels to reduce crowning potential and improve forest health 

 Removal of dead or dying trees from insect or disease emergencies 

 Maintenance of ecological communities through prescribed fire 

 Prescribed fire for grazing land improvement, prairie retention and Native American cultural 
tradition 

 Prescribed fire for wildlife habitat improvement 
---------------------- 
(4-5-18) Meanwhile, a 1992 technical report by the Forest Service’s Pacific Southwest Research 
Station highlighting at-risk California spotted owl populations triggered challenges and debate. That 
debate prompted the Forest Service to initiate a multiyear planning process that resulted in the Sierra 
Nevada Framework for Conservation and Collaboration, which evolved into the Sierra Nevada Forest 
Plan Amendment Final Environmental Impact Statement (SNFPA) covering the national forests of the 
Sierra, Cascades, and Modoc regions. In January 2001, The U.S. Forest Service announced the SNFPA 
Record of Decision, describing chosen management options. In January 2004, the SNFPA was 
amended, reducing livestock-grazing and timber-harvest restrictions and giving the Forest Service 
greater management discretion. 
---------------------- 
Deer 

(4-5-35) Estimated to be between 500,000 to 600,000 before the gold rush, black-tailed deer 
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(Odocolieus hemionus) may have increased to as much as 900,000 by the 1950s (DFG, 2001c). They 
are estimated (based on a population model) to be close to 462,000 currently, and stable in most 
areas (per. com. M Sommer, 2011). The high deer population levels during that period are the 
product of large-scale land use and management policy changes that influenced forage quality and 
direct mortality in the early to mid-1900s. These include the elimination of unrestricted hunting; 
reduction in predator populations as a result of unregulated trapping and hunting; significant 
reduction in numbers of domestic livestock grazing on public lands; and the spread of timber harvest 
and subsequent use of fire as elements in the establishment of shrub fields and other early 
successional habitats. 
---------------------- 
Bighorn sheep 

(4-5-36) Two subspecies of bighorn sheep occur in California: Nelson’s (Ovis canadensis nelsoni) 
from the Transverse Ranges, Mojave Desert, Sonoran Desert, western Imperial, central Riverside, and 
eastern San Diego counties; and Sierra Nevada (Ovis canadensis sierrae) from the Sierra Nevada 
Mountains. Both subspecies are currently state-listed, as threatened and endangered respectively, as 
well as endangered under the federal Endangered Species Act. 
It is estimated that 10,000 bighorn, distributed across approximately 100 populations, were present 
in California in 1800 (DFG, 2001b). However, in the decades following gold discovery, unregulated 
market and subsistence hunting, and grazing and associated disease transmission from domestic 
livestock resulted in the loss of several populations in the Sierra Nevada Mountains. Reintroduction 
efforts in the Lava Beds and Warner Mountains of Modoc County have been unsuccessful due in large 
part to respiratory diseases contracted from domestic sheep. 
 
Bighorn sheep subspecies utilize a range of habitats in California that include alpine dwarfshrub, low 
sage, sagebrush, bitterbrush, pinyon-juniper, palm oasis, desert riparian, desert succulent scrub, 
desert scrub, sub-alpine conifer, perennial grassland, montane chaparral, and montane riparian. The 
species graze and browse on a wide variety of plant species although grasses and forbs are preferred 
for grazing in more open habitats of low growing vegetation. Rocky, steep terrain and canyons are 
used for escape cover and lambing. 
---------------------- 
(4-5-45) When categories of threat are ranked by DFG, urbanization of the state’s wildlands poses the 
greatest threat to the continued existence of the endangered flora and fauna (DFG, 1991). Other 
significant threats to plants include impacts associated with livestock grazing, off-road vehicles, 
conversion of native habitats to agriculture, competition with non-native plants, and road 
construction/maintenance. Other significant threats to animals include impacts associated with water 
projects, introduced predators and competitors, conversion of native habitats to agriculture, livestock 
grazing, environmental contaminants, and flood control activities (DFG, 1991). 
---------------------- 
(4-5-60) There has long been recognition that some species within Hardwood Woodlands are not 
regenerating well and researchers have examined a variety of possible causes. Sudworth (1908), 
Standiford et al. (1997) noted apparent poor natural regeneration of several oak species, particularly 
blue oak. The introduction of exotic non-native grasses in hardwood woodland understory, rodent 
herbivory, and grazing by livestock were considered by Griffin (1977) as factors responsible for a lack 
of oak seedlings. Lack of precipitation as well as season and intensity of livestock grazing can also 
affect seedling survival. 
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Grazing, when implemented at specific levels, can reduce competing vegetation and improve oak 
seedling survival. Limited precipitation is also a factor. Seasons and level of livestock can increase 
seedling survival when competing grasses are reduced (Muick and Bartolome, 1987). Allen-Diaz and 
Bartolome (1992) (fide Standiford et al., 1997) evaluated natural regeneration in blue oak stands in 
north coastal California and concluded that blue oak as a species in this area had a successful strategy 
for seedling establishment. However, they were unable to determine the factors that prevented 
seedlings from moving into the sapling size class. Fire and sheep grazing were eliminated as factors 
responsible for recruitment failure. 
 
Standiford et al., (1997) examined the factors influencing the probability of oak seedling and sapling 
regeneration in southern Sierra Nevada Hardwood Woodlands. Their study found that tree cover was 
positively correlated with the probability of seedling and sapling regeneration. Grazing influences 
were negatively correlated with blue oak seedlings, while no correlation was found with saplings in 
this particular study area. Solar radiation levels as derived from site slope and aspect were significant 
influences on black, interior live, and canyon live oak seedlings. Elevation was positively correlated 
with blue oak seedling presence. 
 
It is noteworthy that the five oak species (valley, Engelmann, coast live, interior live, and blue oak) 
that are frequently the subject of regeneration studies can reproduce from both acorns  and from 
root or stem sprouting. Younger age classes of all of these species resprout vigorously when cut, 
broken, burned, or browsed by livestock or wildlife. Valley and blue oak may lose sprouting vigor as 
they grow larger while interior live oak, coast live oak, and Engelmann oak continue to sprout 
vigorously in older age classes after fire or cutting (Lang, 1988). 
 
Management guidelines have been developed for hardwood species within hardwood woodlands by 
the Integrated Hardwood Range Management Program. These guides help landowners, managers, 
and professional planners of hardwood rangeland resources develop management plans and other 
initiatives that maintain the sustainability of hardwood woodland ecological value as well as the 
profitability of individual properties. In addition, most local governments have policies that relate to 
these lands (IHRMP, 2001a, 2001b, and 2001c). 
---------------------- 
Future changes in grass and shrubland area 

(4-5-67) The extent of grassland and shrublands in California including that available for grazing is 
likely to experience continued reductions in extent in the future. Additional and permanent land 
conversions to housing, commercial development and other agricultural land uses are all likely to 
reduce the extent of these plant community types. To help identify the impact of housing 
development on California’s grass and shrublands, FRAP has modeled the projected change in area 
that may be attributed to housing and commercial development. This model projects the area of new 
“development” high-density urbanization (housing unit density greater than one unit per acre) and 
low-density development (housing densities between one unit per acre and 20 units per acre) by the 
year 2040. 
 
Substantial areas of grass and shrubland plant community types are projected to have development 
impacts over the next 40 years, with the Sierra, Mojave and South Coast bioregions expected to 
experience the greatest area influenced by this land use (Figure 4.5.3.9). Nearly 2.0 million acres of 
grass and shrubland are projected to be developed between 2000 and 2040, with the bulk of the 
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development likely to occur in the Grassland, Shrub, Hardwood Woodlands, and Desert Shrub land 
covers (Table 4.5.3.10). Projected development of grass and shrublands will not be evenly distributed 
throughout California (Figure 4.5.3.9). 
---------------------- 
(4-5-70) There are fewer invasive species found in California’s montane conifer forests than shrub 
and grasslands, however these ecosystems are also experiencing negative changes from invasive 
plants, largely due to unintended side effects from past and current management practices. Practices 
such as logging, livestock grazing and fire suppression have allowed for unusually high woody fuel 
accumulation and has changed forest systems from surface fire to more intensive crown fires, 
altering forest fire regimes. If a forest in these altered conditions experiences a wild fire, large crown 
gaps are created and adult trees and cones are diminished or destroyed, so new tree generation can 
be slow because normal seed dispersal mechanisms are not functioning. This allows for invasive 
species to establish. Post fire management can also promote invasive species in conifer forests. The 
common practice of using herbicides to suppress shrubs in order to reduce competition with new 
seedlings actually interferes with the natural seral stages of nitrogen fixing shrub establishment, 
which normally prepares the soil for seedling growth. With the absence of shrubs, invasive annual 
grasses have a better chance of establishing, which diminishes habitat and food sources for small 
mammals and eventually alters the fuel structure, fire frequency, and thus entire fire regime (Keeley 
et al., 2011). 
---------------------- 
(4-5-74) There are a variety of techniques that can be used to control invasives: manual, mechanical, 
encourage competition from native plants, grazing, biocontrol, herbicides, prescribed fire, 
solarization, flooding and other creative methods (Bossard, et al., 2000). Different methods or a 
combination of methods have their advantages and disadvantages for each given situation. The 
manager needs to evaluate their unique situation and the control option that best fit that situation. 
---------------------- 
Known Water Quality Issues 

(4-7-15) The Sacramento Hydrologic Region covers the Northern Sacramento Valley and the 
headwaters extend up into the Sierras. The Watershed Management Initiative report from the 
Central Valley Water Quality Control Board identifies the following pollutants of concern: 

 Agricultural Surface Water Discharges – Widespread impairments resulting from elevated 
pesticide concentrations, increased nutrients, and selenium, from agricultural runoff. 

 Stormwater Discharges – Many of the cities in the Central Valley are increasing in population. 

 Nitrates in groundwater – Elevated levels of nitrates and salts that are derived principally from 
irrigated agriculture and dairies. 

 Mercury from past mining activities. 

 Sediment and Erosion – Much less of a concern than in the North Coast, but has the potential 
to be accelerated by timber harvesting, land use conversion, rural development, and grazing. 

---------------------- 
(4-13-1) Public and private lands contain many outstanding scenic landscapes. Visual resources in 
these landscapes consist of land, water, vegetation, wildlife, and other natural or manmade features 
visible on public lands. Vast areas of grassland, shrubland, canyonland and mountain ranges on public 
lands provide scenic views to recreationists, visitors, adjacent landowners, and those just passing 
through. Roads, rivers, and trails on public lands pass through a variety of characteristic landscapes 
where natural attractions can be seen and where cultural modifications exist. Activities occurring on 
these lands, such as recreation, mining, timber harvesting, grazing, or road development, for 
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example, have the potential to disturb the surface of the landscape and impact scenic and 
recreational values. 
---------------------- 
(4-15-8) Rangeland soils tend to be more productive where they are deeper and there is more 
rainfall. Less productive soils usually are shallower and climates are more arid. Soils that are more 
fragile also occur on steep slopes with a harsh environment. The most productive rangeland soils 
tend to be associated with grassland, hardwood woodland, and wetland/riparian land cover types. 
Based on vegetative cover type, the site productivity of rangelands, expressed by Animal Units 
Months of grazing capacity, is estimated (Table 4.15.3). 
---------------------- 
 (4-15-10) Causes of damage to soil may be natural such as wildfire or intense rain. They may also be 
related to land use activities such as road building, removal of vegetation, and site disturbance 
sometimes associated with residential, industrial, commercial development, timber harvesting, and 
intense grazing. Common factors in soil damage are loss of the litter layer, compaction, and erosion. 
---------------------- 
(4-16-1) While not typically considered hazardous materials in the toxic sense, two other possible 
impacts of VTP operations are also mentioned. The first is woody debris and slash that can increase 
the risk of wildfire and diminish forest or range health. The second is encouraging spread of invasive 
species by actions such as livestock grazing or movement of mechanized equipment, especially on 
disturbed soil. 
---------------------- 
(4-16-12) Invasion of non-native species to forest and rangelands is a significant issue. There are 
circumstances where VTP projects could foster spread or reseed of weed species. One such 
circumstance is the movement of seed by mechanized equipment or in the coat or excrement of 
grazing animals, especially in combination with extensive soil disturbance. Prevention steps can 
include limiting weed seed dispersal, minimizing soil disturbance and properly managing desirable 
vegetation – especially helping grasses be vigorous and competitive with weeds. Approaches to 
grazing can rotate livestock to foster plant recovery before the area is regrazed. This also encourages 
litter accumulation, which is needed for nutrient recycling and reestablishing desirable plant species. 
Limits also can be placed on driving vehicles and machinery through weed infestations and requiring 
the washing the undercarriage of vehicles and machinery after driving from infestations to an 
uninfested area. 
(http://www.montana.edu/wwwpb/pubs/mt9504.html) 
---------------------- 
(5-2-5) The effects of herbivory on reducing wildfire behavior have not been well studied. Grazing 
animals can reduce grass height and thus reduce grassland fire flame lengths and fire severity, 
however the effects are often short term. Goats have been used often to reduce shrubs and ladder 
fuels up to approximately five feet in height and thus can resemble hand treatments, though goats, 
sheep, etc., do not affect surface dead fuel loads. Goats are often used as a follow-up treatment, 
though they have been used in Tehama County to initially treat over 4,000 acres of dense shrublands. 
Overall, the practice of herbivory is expected to be similar to hand and mechanical treatments in 
terms of wildfire behavior. 
---------------------- 
(5-4-7) Prescribed herbivory using ruminants can produce CH4 as a by-product of the digestion 
process in cows, goats, etc. However, the Proposed Program is not expected to lead to an increase in 
the number of cows, goats, or other ruminants in the state. Instead, a small number of the existing 

http://www.montana.edu/wwwpb/pubs/mt9504.html
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stock of cows, goats, etc. in California would likely be moved to VTP project areas in lieu of traditional 
feeding and grazing regimes. For these reasons, the impact of prescribed herbivory on CH4 emissions 
in the state are not considered further. 
---------------------- 
(5-5-6) 
Changes to physical characteristics of streams, such as width, depth and bank stability are also 
unlikely to be affected by VTP treatments. Direct impacts to bank stability related to overgrazing from 
prescribed herbivory treatments or use of heavy machinery that could break down banks and/or 
reduce soil root strength will be avoided through the use of streamside buffers and BMPs for 
herbivory (Section 5.7). Furthermore, the type of prescribed herbivory treatments described in the 
VTP are concentrated on browsing to maintain fuel breaks in upland areas, rather than grazing 
herbaceous material in riparian areas and wet areas, i.e., goats on hillsides not cows in streams. 
---------------------- 
(5-5-11) Mechanical treatments typically are applied on a scale smaller than that of prescribed fire 
treatments, comparable to that of most biological treatments (browsing and grazing), and larger than 
that of manual treatments. The total acreage available for mechanical treatment in this program 
(27%) is less than that of any of the other treatment types with the exception of herbicides (Table 
2.3); thus, all else being equal, the cumulative effects of this treatment type will be relatively minimal. 
Only 18% of the program will involve mechanical treatment (Table 2.4). 
---------------------- 
(5-5-11) Herbivory treatments also could be used in every VTP project (Table 2.3). However, this 
treatment type will account for only about 10% of the program (Table 2.4). Herbivory treatments will 
be reserved almost exclusively for removal of invasive plants and maintenance of previously treated 
areas such as firebreaks. Thus, their negative impact on wildlife is expected to be small, assuming that 
effects can be contained within intended treatment areas (that is, that livestock are confined and do 
not spread invasive plants). Managed livestock grazing can increase the productivity of selected 
species, increase the nutritive quality of the forage, and increase habitat diversity (Vavra, 2005). 
Ectoparasites such as ticks and mosquitoes will benefit from the introduction of additional hosts. 
---------------------- 
(5-5-19) The only species of bird occurring in the project area that is appropriate for consideration in 
this section is burrowing owl since it nests in underground burrows. Herbivory is not expected to 
have any direct effects on burrowing owl as the species has evolved in grazed habitats, having 
evolved alongside bison herds. In fact, the indirect effects of grazing on burrowing owl are positive as 
grazing pressure has been shown to enhance the suitability of burrowing owl habitat by maintaining 
low vegetation height at nest burrows (Murray, 2005). 
---------------------- 
(5-5-30) Virtually all California ecosystems evolved with ungulates contributing some degree of 
grazing and/or browsing pressure. Thus, fuel reduction by these means may be thought to mimic 
natural processes in its indirect effects. To some degree, it does, but natural levels of herbivory, 
especially in wooded habitats, virtually never reached the intensity at which they are typically applied 
for vegetation treatment by livestock. Furthermore, many treatment areas already support normal or 
artificially high population levels of native ungulates, to which the effects of livestock would be 
additive. Still, reduction or removal of non-native vegetation, the primary objective of biological 
treatment under the VTP, only can be seen as beneficial to most native wildlife provided native 
vegetation is allowed to replace it. It should be pointed out, however, that many native wildlife 
species have adapted to use non-native vegetation for food, shelter, substrate, and nest material, 
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especially where it has supplanted the native species with which they evolved, and abrupt removal of 
this vegetation may leave such animals without critical resources. 
---------------------- 
(5-5-38) Herbivory 

The widespread adverse effects of over-browsing by artificially large native ungulate populations are 
well documented. Selective browsing pressure on certain understory and groundcover plants causes 
changes in relative abundance and dynamics within the plant community (Côté and others, 2004). 
This has cascading effects on terrestrial animals ranging from mollusks to other mammals and can 
cause the complete loss of species from an ecosystem. Repeated vegetation treatment using 
livestock has the potential for similar effects if applied to native vegetation. Use of livestock in the 
VTP will be managed carefully and applied primarily to control invasive vegetation. 
 
Invertebrates 

Habitat modification resulting from prescribed herbivory may favor some invertebrate species and be 
a detriment to others. Some species may suffer negative impacts as a result of soil compaction. Those 
invertebrate species that are associated with dung may benefit from droppings left behind after 
livestock application. Dung provides import habitat for foraging and the rearing for a number of 
invertebrates such as flies, beetles and annelid worms. Many of these species play an important role 
in nutrient cycling in the habitats in which they occur. 
 
Amphibians/Reptiles 

Habitat modification resulting from the application of prescribed herbivory is likely to favor most 
reptiles and be detrimental to most amphibians. Species that burrow in the soil are likely to suffer as 
a result of soil compaction. 
 
Birds 

Effects of livestock grazing on neotropical migratory birds vary by habitat but appear to be 
predominantly negative. In a review paper, Bock and others (1993) found that within grassland, 
shrubsteppe, and riparian habitats, some species respond positively, some negatively, and some 
inconsistently. Negative responses predominate in short-grass, shrubsteppe, and riparian habitats, 
while positive responses predominate in tall-grass habitats, which evolved with grazing by large herds 
of ungulates. Species that depend on lush, ungrazed, herbaceous ground cover for nesting and/or 
foraging are most at risk. No information was available on bird responses to grazing in coniferous 
forests. 
 
Browsing pressure on shrubs diminishes seed production, and this may reduce population levels of 
granivorous birds. Deveny and Fox (2006) found that abundance of rodents, especially deer mice, was 
inversely related to browsing intensity in chaparral. 
 
Mammals 

Contrary to expectation and popular belief, grazing by livestock can have beneficial consequences to 
native ungulates. In a study of the effects of sheep grazing in conifer plantations, Rhodes and Sharrow 
(1990) found that grazed areas had more succulent forage in the spring and their forage was of better 
quality in the fall. However, overall phytomass of browse and forbs (but not of graminoids) was 
reduced by grazing. 
---------------------- 
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(5-5-42) Herbivory (of shrubs) 

Browsing pressure on shrubs may have long-term implications on floral and faunal community 
structure and composition. Deveny and Fox (2006) found that unbrowsed chaparral shrubs produced 
many more seeds than browsed shrubs, resulting in a larger seed bank. Clearly, a reduced seed bank 
may have lower shrub replacement potential, which could jeopardize long-term habitat availability 
for shrub-dependent wildlife. 
 
Invertebrates 

Because most prescribed herbivory applications will remove shrubs, invertebrates they require 
shrubs for any of their life stages are likely to be displaced as a result of habitat loss. 
 
Amphibians/Reptiles 

No exclusively shrub-dwelling amphibians or reptiles occur in California. 
 
Birds 

Purcell and Verner (1997) compared grazed and ungrazed oak-pine woodland and found higher 
California towhee densities but lower towhee productivity on the ungrazed plot. Grazing reduced 
overall plant cover but increased cover of the oak species in which towhee nests were most 
successful; towhees apparently were attracted to the greater overall cover of the ungrazed plot, 
despite the higher nest predation rate there. This result suggests, ironically, that grazing was 
beneficial to this species by lowering its density (and, presumably, density-dependent predation). 
 
Broader implications are unknown, but it is safe to say that most shrub-nesting birds will be less 
attracted to a site in which understory and ground cover have been reduced and that density may not 
be the best measure of population health. 
 
Mammals 

As with thinning treatments that remove shrubs, herbivory treatments that remove shrubs are likely 
to impact small mammals that utilize them for cover, predator avoidance, foraging, or breeding will 
suffer adverse impacts as may ungulates that utilize shrubs for browse, thermal cover, predator 
avoidance, daybeds and fawning. 
---------------------- 
(5-5-48) Herbivory 

Indirect effects of grazing and browsing on arboreal fauna have not been studied perhaps can be 
predicted with some accuracy. Whatever effects might occur will be limited to those related to prey 
abundance and foraging efficiency for species that forage in the ground and shrub layers. Thus, 
effects on arboreal fauna can be inferred from those on their respective prey species. 
---------------------- 
(5-5-49) Forest habitats in this bioregion (North Coast/Klamath) did not evolve under intense grazing 
or browsing pressure, so application of livestock for fuel reduction should be carried out judiciously. 
---------------------- 
(5-5-51) Very few projects will occur in this bioregion (Modoc), with no more than 0.23% of any 
vegetation type treated annually, so landscape-level impacts, whether positive or negative, will be 
minimal. Vegetation types (“life forms”) that will be treated extensively in this bioregion are Conifer 
Forest, Hardwood Forest, Hardwood Woodland, and Herbaceous, with prescribed fire and herbivory 
being the primary treatment types. These habitats have evolved with both fire and grazing pressure, 
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so treatment can be expected to simulate natural processes and reverse effects of fire suppression, 
benefiting most wildlife species at the project level. However, over-grazing is already a major 
environmental problem in this bioregion, contributing to tree encroachment of herbaceous and shrub 
habitats. 
---------------------- 
(5-5-52) Wildlife remaining in this highly developed bioregion (Sacramento Valley) is already heavily 
affected by human activities and most taxa are fairly disturbance tolerant. Upland habitats here are 
fire and grazingadapted and wildlife should, on the whole, benefit from treatment. The understory of 
the remaining riparian habitat in the bioregion is choked with invasive plants and should benefit from 
efforts to control them. Vegetation types (“life forms”) that will be treated extensively in this 
bioregion are Hardwood Forest, Hardwood Woodland, Herbaceous, and Shrub; all treatment types 
will be used throughout. These vegetation types occur mostly in higher elevations around the 
perimeter of the bioregion, particularly in the north, and are essentially the only treatable vegetation 
types occurring in the bioregion. Compared to the other bioregions, treatment will be applied to very 
large proportions of these habitats, ranging from 1% to 12% annually (e.g., hardwood forest, see 
botanical analysis); thus, effects on wildlife could be quite substantial. 
---------------------- 
(5-5-54) (Sierra Bioregion) Over the past 150 years, intensive forest management, fire suppression, 
grazing, and water diversions have degraded much of the habitat value of these vegetation types. 
Although there will be many VTP projects in this bioregion, the vegetation types to be treated are 
extensive and no more than 0.66% of any one type will be treated annually. 
---------------------- 
(5-5-60) Agriculture and overgrazing have damaged interior hill and valley ecosystems. 
---------------------- 
(5-5-64) These birds avoid dense, overgrown shrublands and so may benefit from treatments that 
create a better-proportioned mosaic of shrub mixed with open areas. Rufous-crowned sparrow 
populations increase in areas that have been recently disturbed by either fire or light grazing. 
However, gnatcatcher populations are likely to decline if shrub removal treatments result in a 
conversion of sage scrub to exotic grassland. 
---------------------- 
(5-5-64) Stephens’ kangaroo rat (Dipodomys stephensi) prefers areas of open grassland with a high 
proportion of prostrate forbs and abundant bare areas where it can burrow. Prescribed fire is an 
effective tool for improving this species’ habitat and for increasing its population. Light grazing may 
also be beneficial. Mechanical treatments that disturb the soil and may damage burrows are likely to 
have adverse direct effects on this species. 
---------------------- 
(5-5-74) A less immediate, but more widespread threat to the majority of oak woodlands, is lack of 
adequate oak regeneration. Regeneration of coast live oak and blue oak is sparse; and nearly 
nonexistent for valley oak (Q. lobata) (Bolsinger, 1988). However, seedlings and saplings are 
abundant in canyon live oak stands and moderately abundant in interior live oak, black oak and white 
oak stands (Bolsinger, 1988). Altered fire regimes, grazing pressure from livestock, suppression by 
woody plants and invasion of European weedy annual grasses are considered to be likely culprits for 
poor regeneration (CalPIF, 2002; Swiecki et al., 1997). 
---------------------- 
(5-5-78) The conventional wisdom used to be that chaparral types naturally burned every 10-15 
years, and under the CMP it has been common to reburn chaparral types to maintain grazing lands at 
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least this frequently. However, research published in the last 10 years indicates that the natural fire 
return interval in most chaparral types is much longer than previously thought. Keeley states that 
“historical records suggest a pre-suppression model of burning in chaparral landscapes of many 
modest-sized summer lightning-ignited fires that burned a relatively small portion of the landscape, 
punctuated one to two times a century by massive autumn Santa Ana wind-driven fires (Keeley, 2006, 
p.359).” This is also supported by the historical record of infrequent and large Santa Ana fires as well 
as the life history characteristics of many dominant woody species in chaparral that are favored by 
long fire-free intervals and inhibited by fire return intervals of a decade or less (Keeley, 2006). 
---------------------- 
(5-5-80) Herbivory is a natural process that has influenced the evolution of plants for millennia. Along 
with fire, it was the first vegetation management tool ever applied by humans. Herbivory, or grazing, 
is a constant influence on all natural plant communities. Every plant species varies in its ability to 
survive and prosper in a grazed ecosystem. Most established plants are not killed with a single grazing 
event that removes its foliage, flowers, and stems. Rather, plants have evolved mechanisms that 
reduce their likelihood of being grazed or promote their regrowth after grazing. (Hendrickson & 
Olsen, 2006). 
 
The effects of grazing on individual plants can be difficult to predict because plants grow in complex 
ecosystems that are subject to seasonal and yearly fluctuations in weather and natural disturbances. 
Plants differ in their ability to tolerate or compensate for grazing. The ability of a plant to regrow 
after grazing depends on its age and physiological condition, stage of development, and carbohydrate 
allocation patterns. In addition, competition with other plants for space, soil nutrients, and water can 
influence how a plant responds to grazing (Hendrickson & Olsen, 2006). 
 
A plant’s ability to recover after grazing depends largely on its ability to reestablish leaves and renew 
photosynthesis. Plants tolerant of grazing generally have an abundant supply of viable meristems or 
buds that can be quickly activated to initiate regrowth if water and nutrients are available 
(Hendrickson & Olsen, 2006). 
 
Grasses are different from forbs and shrubs in how they respond to grazing because of where their 
growing points or meristems are located. Grasses maintain apical and axillary buds near the base of 
the plant until flowering is initiated. 
 
On the other hand, forbs and shrubs have axillary buds all along the stem and apical buds at the tips 
of branches. These meristems are readily available to herbivores and can be removed throughout the 
plant’s life. Some forbs and shrubs have numerous growing points in the root crown at the base of 
the plant that can produce new shoots or underground runners called rhizomes. Shrubs and 
rhizomatous herbs would not be affected by short-term grazing since the plants would only be 
knocked back rather than killed. 
 
Plant phenology, or how plants grow through the season, should be considered when using grazing to 
manage vegetation. A plant’s growth stage will determine how it responds to grazing. For example, 
most grasses and forbs tolerate early-season grazing, a time when soil moisture and nutrients needed 
for regrowth are abundant (Hendrickson & Olsen, 2006). 
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There is ample research to indicate that grazing is actually beneficial to many native herbaceous 
species – including those linked with special habitats such as vernal pools (Hayes et al., 2006; Marty, 
2005). Vernal pools are poorly drained depressional features that occur throughout California in 
grassland areas underlain by a hardpan or clay pan layer that restricts percolation of water through 
the soil. They are significant for special status plants and communities because they contain a very 
high degree of diversity with more than 100 species of endemic plants (Marty, 2005). 
 
Research conducted on the effects to vernal pool habitat on the 12,362-acre Howard Ranch property 
in Eastern Sacramento County demonstrated that the relative cover of native plant species remained 
highest in continuously grazed plots, while declining in those where grazing was removed (Marty, 
2005). Grazing removal did not affect the cover of native vegetation in the pools themselves but did 
negatively impact native cover in both the edge and upland zones. 
It was also found that the change in native richness per quadrat over the first three years of the study 
was positive in grazed pools and negative in ungrazed pools. There was a decline in diversity with the 
removal of grazing after only three years, and this effect was most significant on the edge (Marty, 
2005). 
 
Another important habitat for native plants is the coastal prairie ecosystem. Over the last 20– 
30 years one quarter of the California coastline has been set aside in conservation status leading to 
the removal and cessation of livestock grazing. Now annual wildflowers, many of which are rare and 
endangered, are found more commonly on private lands adjoining conservation lands (Hayes et al., 
2006). 
 
Hayes found that annual forb species richness and cover increased significantly with grazing on the 
California coastal prairie sites analyzed. This may be due to decreased vegetation height and litter 
depth. Grasses show mixed responses to grazing, and exotic forb abundance increases with grazing 
(Hayes et al., 2006). 
 
Overall, prescribed herbivory is not likely to have an adverse effect in any of the habitat types in the 
VTP, and in many cases will be beneficial to plant communities. 
---------------------- 
(5-5-83) Blue oak acorn survival and germination can be negatively affected by fire; however, the 
positive association between blue oak ages and fire dates suggests a temporal concentration of post-
fire sprouting. The low rate of recruitment since the 1940s may be partly due to fire suppression and 
grazing (Brown and Smith, 2000). 
---------------------- 
(5-5-84) According to Swiecki: “A combination of frequent fires and annual livestock grazing 

would…be a prescription for eliminating blue oak regeneration.” 

---------------------- 
(5-5-85) Prescribed herbivory in oak woodlands can result in localized reduction in advance 
regeneration of oaks, but is not likely to result in impacts to overstory trees. In one study the authors 
concluded that, “in rangeland seasonally stocked with moderate cattle densities, planting sites must 
be protected from cattle browsing and trampling in order to successfully restock valley oak 
(Bernhardt and Swiecki, 1997).” In the same study though, the authors noted that cattle grazing on 
Harding grass, which competes for water and nutrients with oak seedlings, resulted in increased 
growth rates for oak seedlings that had been caged to protect them from cattle. 
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Timing of herbivory affects potential damage to oak seedlings and saplings. Generally late spring and 
summer grazing are most damaging to oak regeneration due to cattle preference for green living oak 
leaves rather than the dry forage that is available this time of year. In one study, early spring grazing 
(March) resulted in minimal grazing of oak regeneration compared to grazing later in the season 
(May, June, July) (Jansen et al., 1997). 
---------------------- 
(5-5-111) 2) In the case of grazing, cages or T-post staked tree shelters around established seedlings 
and saplings may be installed. Alternately, early season grazing could be used when the likelihood of 
browse damage to oak seedlings is minimal. 
---------------------- 
(5-5-115) The reduction of noxious weeds and non-native invasive plants is an explicit goal of the 
Proposed Program as stated in Section 1.7 of this EIR. It is assumed that the environmental effects 
from VTP treatments that are intended to reduce the populations of, or eradicate, non-native plants 
are addressed in the appropriate subsections of Chapter 5. These VTP treatments targeting invasives 
will primarily be herbicide applications, but in some instances prescribed fire, grazing or hand 
treatments will be used. 
 
Additionally, MMR 14 requires that grazing animals used for prescribed herbivory “be confined to 

forage that is free of invasive plants or seeds for at least four days before being introduced 

into project areas”, which will help to reduce the potential spread of invasives. 
---------------------- 
(5-5-118) The estimated 21,000 acres/year of prescribed grazing or herbivory will have a range of 
vegetation treatment goals, with the reduction of invasive plants being an important one. The 
challenges of controlling invasive plants on rangelands include vast roadless areas that limit access for 
weed control. These challenges limit the feasibility of chemical and mechanical treatments and favor 
use of biological control (Launchbaugh, 2006). An unknown proportion of herbivory treatments will 
target the spread of non-native species, and this proportion will vary between alternatives. Overall, 
prescribed herbivory treatments are expected to have a net beneficial effect on the status of non-
native plant populations since they will often be used to reduce them. MMR 14, which mitigates 
against the spread of non-native seeds in livestock, will minimize potential negative effects from the 
movement of animals during implementation of projects. 
 
Prescribed grazing is an effective technique, rivaling traditional chemical and mechanical control 
methods, for the management of deleterious invasive plants including leafy spurge, spotted 
knapweed, yellow starthistle, cheatgrass, salt cedar, and kudzu (Pittroff, 2006). Its use has been 
increasing in the last few years and is expected to be a particularly important technique in Alternative 
2 which precludes herbicide use. Prescribed grazing is viewed as an “environmentally friendly” 
alternative to traditional methods because it leaves no chemical residue, does not utilize potentially 
toxic substances, and can mimic natural disturbance processes.  
 
“Current research is beginning to lay the foundation for herbivory management strategies 
capable of being (a) selective against undesired species, and (b) selective in favor of desired 
species. Thus, understanding prescribed herbivory (and prescribed fire, for that matter) as 
planned disturbances and studying their effects on plant communities has the potential to 
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significantly contribute to better understanding of ecosystem level processes underpinning 

weed invasion” (Pittroff, 2006). 
 
There is variation in growth curves and life cycles amongst plants in all plant communities. The timing 
and intensity of herbivory can be used to fine-tune and steer grazing selectivity. In particular, goats 
are extremely selective and thus ideally positioned to become rather highly specific biocontrol agents 
(Pittroff, 2006). 
---------------------- 
(5-7-13) Prescribed herbivory will be used to maintain a portion of the fuels treatments in the VTP. At 
the statewide scale there will be up to 21,690 acres per year treated using prescribed herbivory, 
representing 0.05% of the program area (Table 5.0.1). The presence of warm-blooded, grazing 
animals increases the risk of introducing bacterial contamination into the stream channel, and the 
contamination risk increases with the intensity of grazing (Tiedman et al., 1989). Fecal coliform (FC) is 
the standard water quality indicator used to assess the potential for pathogenic contamination of 
surface water and is used in setting water quality standards. 
 
Direct defecation in the stream channel by animals is the primary mechanism for introducing FC into 
the water column, however FC may also be transported to the stream channel via contaminated 
sediment suspended in overland flow. The types of animals (cattle, sheep, goats, 
etc.), the number of animals, season and duration of treatment, slope, proximity to stream channels, 
soil characteristics, vegetation types, and local hydrology all affect the risk of FC contamination. It is 
not possible to predict the myriad combinations of these factors, which may be implemented within 
the VTP in order to predict potential effects. Therefore, site specific BMPs will be required to address 
this issue for each project (see Mitigation Measure 5.7-3). 
---------------------- 
(5-7-18) Mitigation Measure 5.7-3. For any project that includes prescribed herbivory within the 
WLPZ of a Class I or II watercourse or the protective buffer of a Class III watercourse (see Mitigation 
Measure 5.7-3) the following measures shall be followed. The grazed area must be part of a 
Recognized Nonpoint Source Management Plan (California Rangeland Water Quality Management 
Plan) approved by NRCS or local Regional Water Quality Control Board. Alternately, each VTP project 
must include a description of appropriate Best Management Practices (BMPs) that will be 
implemented in order to control nonpoint source pollution due to grazing activities. The description 
of BMPs must be approved by a state Certified Rangeland Manager (CRM). Appropriate BMPs are 
described in the National Range and Pasture Handbook (NRCS, 2003) and the UCANR Rangeland 
Water Quality Fact Sheets (UCANR). 
 
The following BMPs are typically used to protect sensitive areas (such as streambanks, wetlands, 
estuaries, ponds, lake shores, and riparian zones): (a) exclude livestock, (b) provide stream crossings 
or hardened access to watering areas, (c) provide alternative drinking water locations away from 
surface waters, (d) locate salt and additional shade, if needed, away from sensitive areas, or (e) use 
improved grazing management (e.g., herding) to reduce the physical disturbance and reduce direct 
loading of animal waste and sediment caused by livestock. 
 

Rationale: There is a potential for substantial adverse effects to water quality due to grazing. 
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The Landscape Constraints and Minimum Management Requirements do not include provisions to 
prevent water quality impacts due to grazing. The mitigation measure is consistent with standard 
range management practices and is known to be effective in preventing impacts to water quality. 
---------------------- 
(5-8-8) The effects of herbivory on cultural resources can include trampling, artifact breakage, soil 
compaction (which can disturb soil profiles and affect dating), reduced ground cover, and 
destabilization of stream banks, leading to erosion and displacement of artifacts (USDA Forest 
Service, 2007). Grazing animals, especially large, heavy animals such as cattle, can dislodge and 
damage cultural resources (Osborn et al., 1987). Vegetation reduction by prescribed grazing may 
reduce flame lengths and thus fire severity. The clearing of vegetation may also expose cultural 
resources to the elements and to unauthorized collection. Fewer persons than are involved with hand 
clearing are on site during grazing activities, however, so the risk of collection is lower than for hand 
clearing. In Mexico, grazing on archaeological sites has led to erosion and unauthorized collection by 
herders (Society for American Archaeology, 2004). However, controlled grazing under the VTP would 
be much less likely to cause either of these effects. Herbivory using browsers, such as goats, could 
conceivably reduce vegetation (such as hazel shoots or bear grass) utilized by Indian basketweavers. 
Overall, negative effects of herbivory are considered lower than for mechanical or hand clearing. 
---------------------- 
(5-9-2) Herbivory or targeted grazing uses the least number of people to complete the average 
project because the animals do most of the work. Only two people would be necessary to tend the 
animals and provide vehicular support and supplies. The animals can typically treat 10 acres/day or 
26 days for the average project. 
---------------------- 
(5-15-16) Biological control of vegetation using domestic animals could result in some effects to soils. 
The effects would depend on the type of animal used and the intensity and duration of the treatment 
in a particular area. Goats and other browsing animals are used more frequently than cattle for 
prescribed herbivory treatments. 
 
The action of animal hooves could cause some disturbance, shearing, and compaction of soil, 
increasing its susceptibility to both water and wind erosion. These effects can be severe in heavily 
grazed areas, but may be less so under light and moderate grazing intensities (Trimble and Mendel, 
1995). Severe compaction often reduces the availability of water and air to the roots, sometimes 
reducing plant vitality. Soil organisms can be negatively affected as herbivory causes the loss of 
surface organic matter, soil compaction, and structural habitat alterations. Recovery time from 
grazing-induced compaction is site-dependent, with recovery observed within one year at a site with 
frequent freeze-thaw events and high soil organic matter content (Wheeler et al., 2002). In some 
instances goats and other animals can improve soils by increasing tilling, mixing of organics, aeration, 
nutrient enrichment from droppings, etc. 
 
Over ten years, only about 200,000 acres would be treated using prescribed herbivory, which is about 
0.57% of the entire jurisdiction landscape. While the impacts of prescribed herbivory might cause 
some very localized compaction, these impacts are likely to be short lived. As a result, the 
consequences of prescribed herbivory are not expected to cause an adverse change in soil 
productivity. 
---------------------- 
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(5-17-259) [On herbicide treatments] “Based on the expected chronic exposure levels, there is 

little risk to terrestrial wildlife at any application rate considered in this risk assessment. With 
the typical application rates, two scenarios represent a slight risk of effects to mammals: 
direct spray to a small mammal (assuming the skin affords no protection) and consumption of 
contaminated vegetation by a large grazing mammal, such as a deer. None of the other acute 
exposures at the typical rates of application represent a risk of effects to terrestrial wildlife. At 
the highest application rates, acute exposures from the consumption of contaminated 
vegetation present a risk of effects, assuming 100% of consumed vegetation is contaminated. 
If we assume the skin is not a barrier at all (100% absorption), then the direct spray also 

provides a risk of effects at the highest application rates.” 
---------------------- 
(6-11) Specific characteristics of rangelands are described in Chapter 4 (Section 4.1.3 Range 

Setting). This section describes more specifically those areas where grazing actually occurs, the 
amount of rangeland area available for grazing (available rangeland), and an estimate of the area 
actually grazed by livestock (grazing area). These metrics help define who owns rangelands, where 
rangelands are located, how they are managed and what portion of all rangelands are actually 
available and used for grazing livestock. 
 
Ownership of rangeland types is not evenly distributed. A majority of Hardwood Woodland, 
Grassland, and Wetland habitats are privately owned. In contrast, a majority of Conifer Woodland, 
Shrub, Desert Shrub, and Desert Woodland habitats are publicly owned (see Table 4.1.3). The total 
amount of rangeland across California has been estimated at between 17.4 – 24.4 million acres on 
private land, and between 33.8 – 57.1 million acres on federal lands (Table 6.2.7). Rangelands are 
defined by having appropriate vegetation to support grazing, and not based on actual use by livestock 
(i.e., grazing area). 
---------------------- 
(6-12) The area of land in California that actually has grazing of livestock is termed “grazing area.” 
Field sampling conducted by the Natural Resources Conservation Service and allotment use records 
submitted by the Forest Service and BLM determine the amount of grazing area. 
The USDA Economic Research Service (ERS) is the only federal group that measures the total land 
grazed across all ownerships throughout the State. More detailed estimates of federal grazing land by 
ownership are derived from Rangeland Resource Trends in the United States. (Mitchell, 2000) and are 
summarized in Federal Grazing Land (Table 6.2.8). 
 
These tables suggest several findings related to potential cumulative effects from grazing: 

 When comparing grazing area (34.1 million acres) with primary rangelands (approximately 57 
million acres), it appears that primary rangeland area far exceeds the land base actually 
grazed. This means that there is a substantial area of rangelands where there is inadequate 
forage or water to support livestock grazing, or grazing is not permitted and land is managed 
primarily for ecological values. 

 A large proportion of available rangelands (82 percent or 34.1 million of 41.7 million acres) are 
already being grazed. On some of this land base the level of grazing is light, with few animals 
per acre. Overall, however, this means that there are limited opportunities for new grazing 
activities -- especially when considering the on-going decline in the available rangeland base in 
California due to development and other pressures. 
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 On public lands, large areas are not available or used at minimum levels for grazing due to 
exclusion by administrative designations and relatively poor forage production. Approximately 
17 million acres of the nearly 33 million acres of public primary rangelands are grazed (52 
percent). Over half of the 17 million acres is in desert land cover types that produce little 
forage and are susceptible to environmental damage due to grazing. 

 Private rangeland is used for grazing at a much higher level than public lands. Seventeen 
million of the 24 million acres of private primary rangeland is grazed (71 percent). 

 The ecological implications of this use suggests that private rangeland is more widely used for 
grazing, in part because the lands are often more productive and better watered. To some 
degree this raises the risk of environmental concerns. Other implications are that public lands 
are more likely used for wildlife habitats for species not dependent on grazing, benefits of fire 
reduction due to grazing are likely better realized on private lands, and successional changes 
are more likely on public lands. 

 
Findings on Forage Production, Grazing Capacity and Use 
One method to assess the productive capacity of rangelands includes comparing the amount of 
vegetation available for grazing (forage production) and the extent to which this vegetation is used 
(use). However, direct estimates of rangeland forage are not comprehensively collected, unlike 
counterpart measurements for forests (standing board foot volume of forests and harvest levels). 
This deficiency limits a direct assessment of sustainable forage production and use. Proxy methods 
must be used to assess forage production and use. Forage production estimates are made by 
estimating grazing capacity, the maximum stocking rate possible without inducing damage to 
vegetation or related resources, measured in animal unit months (AUMs) per acre by vegetation, 
ownership, and region. To measure use, FRAP uses the number of livestock (specifically beef cattle 
grazed on rangelands) to evaluate use from a commodity point of view (Mitchell, 2000). Estimates of 
forage use are derived by approximating the inventory of animals in California forage types. 
 
Forage Types 
Forest and rangelands provide forage (browse and non-woody plants) used for grazing by livestock 
and game. Forage varies in its quantity by species, time of year, and other factors such as climate, 
soils, and topography. Cattle consume a varied diet on rangeland that may include grasses, legumes, 
forbs, and brush (browse). The major land cover types provide varying amounts of forage and include 
Grassland, Wetland, Hardwood Woodland and Forest, Desert Shrub, Desert Woodland, Shrub, and to 
a lesser extent Conifer Woodland and Forest. Grasslands are the most important source of forage for 
California livestock (.75 – 1.5 AUMs). 
 
Grazing Capacity Estimates 
Landowners rely on forage that exists on both publicly and privately owned lands and in a variety of 
vegetation types. Forage is measured in the form of AUMs, the amount needed to sustain one 
mature cow and her calf, five sheep, or six deer for a month. An AUM is approximately 800 to 1,100 
pounds of dry biomass, and represents the amount of forage that can be removed annually while still 
maintaining productivity. FRAP has not updated or designed an information system that evaluates 
forage production or estimates AUM usage since the 1989 Assessment. Because forage production 
may not be the critical limiting factor affecting rangeland productive capacity, it is unlikely that 
models supporting this dynamic will be extensively developed. Many other trends, particularly the 
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declining land base and the presence of non-native, invasive species, are likely more important 
factors affecting 
long-term sustainability of rangeland productivity. 
Previous assessments (CH2M HILL, 1989) have estimated the forage production for both primary 
rangelands and secondary lands (Conifer Forests) producing forage. In this assessment, grazing 
capacity is used to estimate the sustainable level of grazing which a vegetation type can support, not 
the actual annual growth of range biomass. Grazing capacity is defined as a stocking rate that is 
possible without inducing damage to vegetation or other resources. Over 14 million AUMS are 
produced on California’s available primary rangelands (Figure 6.2.1 and Tables 6.2.9 and 6.2.10). 
---------------------- 
(6-15) The use of forage on BLM and USFS lands is reported annually as the number of AUMs 
permitted in grazing districts or range allotments. As shown in Figures 6.2.2 and 6.2.3, permitted 
AUMs peaked in the 1980s and have steadily declined. This estimate suggests that less than one 
million AUMs come from use on federal lands. It also implies that the bulk of the estimated 11.8 
AUMs used in California come from private lands even though the area grazed on public versus 
private land is nearly equal. 
---------------------- 
(6-16) Grazing capacity on available rangelands in places exceeds the amount used for grazing of 
domestic livestock (Figure 6.2.4). However, excess forage for grazing may not be available because of 
the seasonal nature of forage availability resulting in ranchers seeking additional feed sources. 
 
The current estimate of grazing capacity on rangelands available for grazing is 14.8 million AUMs. The 
majority of forage available for grazing exists in the Management Landscape class 
Working/Private/Sparsely Populated (10.8 million AUMs). Domestic livestock grazing use in all classes 
is estimated at 11.8 million AUMs based on the approximately two million head of cattle that 
periodically graze on private rangelands. 
 
This profile suggests that at a broad statewide level, rangeland productivity is being maintained and 
lands are currently being grazed at a sustainable level. However, specific factors raise questions on 
the capability of California’s rangelands to sustain grazing activities at this level in the future. These 
concerns include a declining rangeland area, encroachment of invasive non-native species, and 
grazing use reductions on public lands resulting in potential increased demand for grazing on private 
lands. 
---------------------- 
(6-19) Forage use is estimated indirectly by evaluating the inventory of beef cattle in a particular year 
and then calculating the AUMs needed to support that inventory. In 1997, nearly 1.9 million head of 
cattle were grazed annually for some period on primary and secondary rangelands (National 
Agriculture Statistics Service, 2001). To estimate the amount of forage used by these animals, the 
number of months used for range grazing must be estimated (see AUM Use Calculation). Using this 
methodology, it is estimated that over 11.8 million AUMs per year are consumed on California 
rangelands. For more information on the cattle inventory, see the Fire and Resource Assessment 
chapter on Range Livestock Industry (CAL FIRE, 2003). 
---------------------- 
(6-38) Project alternatives with prescribed fire and mechanical treatments both have the potential to 
increase risks of erosion and landslides through the removal of vegetation and a reduction in root 
strength. Alternatives that utilize grazing as a treatment method may have the least impact. 
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---------------------- 
(6-76) Over 60 percent of the impaired waterbodies in the North Coast Region list silviculture as one 
of the causes of pollution. Rangeland grazing activities are one listed cause of impairment on 
approximately 42 percent of the impaired waterbodies in the Lahontan RWQCB region (Sierra Nevada 
Range). 
---------------------- 
(Appendix A-24) Here we summarize resultant constraints by treatment practice. For two of the five 
practices, Manual and Biological (Grazing) treatments, our analysis showed that they would not be 
constrained in any watersheds under any alternative, due to their relatively low overall impacts on all 
values (Figures A.18a and A.18b). 
---------------------- 
(Appendix A-31) The constraints modeled for these two treatment practices came out low in virtually 
all planning watersheds in California for the Proposed Program and all Alternatives (Figures A.18a and 
A.18b). According to the model, both have low impacts on known values at risk in these watersheds. 
---------------------- 
 
 
 
 


