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KNOXVILLE WILDLIFE AREA GRAZING PLAN

Introduction

This grazing plan, developed in collaboration with the California Department of Fish and Wildlife
(CDFW) and the California Wildlife Foundation (CWF), describes a grazing program to support
management goals and tasks that will ensure the long-term conservation of wildlife (invertebrates,
amphibians, reptiles, birds, and mammals), special-status plants and plant communities and their
habitats on the Knoxville Wildlife Area (KWA). The purpose of the plan is to develop a livestock grazing
strategy to achieve vegetation and wildlife habitat goals. The Plan will describe specific grazing
prescriptions, monitoring to evaluate adaptive grazing activities and habitat response. The Plan will
be a component of the KWA’s Land Management Plan (LMP) update, which is concurrently being
developed.

Initiating grazing at KWA will be a major undertaking requiring investment in infrastructure (fences,
gates, water developments and livestock handling facilities) and supportive lease agreements. Fence
and stock water repairs are costly inputs required before grazing can start in each pasture or pasture.
Additionally livestock handling facilities (loading chutes, corrals, etc.) need to be developed. This
presents several challenges for CDFW and potential lessees.

1. CDFW does not have funding for needed infrastructure developments and state policies
preclude trading grazing for infrastructure development in the lease agreement.

2. CDFW needs to find lessees that are willing and able to collaborate with KWA staff to meet
CDFW management objectives. It will take time for the lessee to fully understand and engage
CDFW’s objectives. Therefore a long term lease of 5 years or more is critical to the long-term
success of grazing management at KWA.

3. CDFW will need to vet potential lessees before entering into a long-term lease. A proposal and
interview process could be used to vet potential lessees. KWA's long term plans should be part
of the request for proposals so that potential lessees can gauge their ability to help CDFW meet
grazing management objectives.

4. Vandalism is a concern on a wildlife area where public access and hunting are allowed. Damage
to water tanks, troughs, pumps and other facilities can be expensive. Knowing and educating
public users through an advisory committee might reduce vandalism.

Access is a problem for anyone managing a grazing operation on the KWA. The Knoxville-Berryessa
Road is too rough, narrow and windy for cattle trucks to pass. Additionally there are currently no
functional livestock handling facilities at either end of KWA. Consequently lessees will most likely access
the KWA from the south end, possibly using the Airstrip Unit or other nearby flats at the south end as a
holding field from which to move cattle onto the pastures. Because of access difficulty with cattle trucks
it may be logical to start development of infrastructure on the south valley and gradually developing
pastures in a northerly direction. Access by cattle trucks may be possible from Clearlake to the northern
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pastures using the improved road developed for the mine but handling facilities and a truck turn around
will be required.

Because water storage facilities need repairs it may be best to limit initial leases to the rainy (green)
season when surface water is available in the pastures. A stocker operation could fit this limitation with
the lease starting in the late fall or early winter when surface water is available and ending in the late
spring when surface water becomes limiting and forage is mature and drying.

Coordinating CDFW wildlife and land management goals with grazing management requires a
management team (CDFW and lessee) that has a common understanding of management goals in each
grazing unit (pasture) and the capacity to manage adaptively and sometimes instantly to avoid problems
or seize opportunities. Successful grazing managers (ranchers) often have to make quick decisions.
Management teams need sufficient trust and knowledge to allow the grazer to make instant
adjustments in grazing. An annual operating plan (AOP) can facilitate this process. Including a rangeland
manager with lease management experience in the management team for KWA would facilitate
implementation of grazing of KWA.

Livestock Grazing Management

Management History

Beginning around 1927, the Gamble family began buying up homesteads within the KWA, and
eventually consolidated up to 18 homesteads into the "Knoxville Ranch" which included the Knoxville
mine and town site. The Gambles used the ranch to run their herd of 400 beef cows, and also continued
to work the mine. To increase forage production, the Gambles removed oaks from 2000 to 4000 acres
of the Knoxville Ranch, including some areas that were completely cleared. In 1976 George Gamble
closed the mine, and several years later razed what remained of the mine and the town because of
looting and squatting. The old furnaces and piles of calcine (roasted ore) were buried.

In 1981, Homestake Mining Company bought the nearby Manhattan Mine after discovering an
economic gold deposit in the same geologic formation that had produced mercury ore. Homestake dug
an open pit mine at the site of the Manhattan Mine, and named the new operation the MclLaughlin
Mine. The McLaughlin pit was adjacent to the Knoxville Ranch, and in 1992 Homestake bought the
Knoxville Ranch from the Gamble family in order to expand the pit. In 2000, Homestake sold the South
Knoxville Ranch to CDFW (they retained the mineral rights), and kept the North Knoxville Ranch, which
included a portion of the McLaughlin pit, the Knoxville Mine, and most of the Knoxville town site.
Excavation at the pit ceased in 1996, and in 2002 the McLaughlin Mine was decommissioned and
dismantled. Also in 2002, Homestake Mining Company (by then a subsidiary of Barrick Gold
Corporation) signed an agreement with the University of California allowing the University to manage
the property as a unit within its statewide Natural Reserve System. The Homestake property is currently
managed by UC Davis as the McLaughlin Reserve, its primary function is to serve as an outdoor
laboratory for academic teaching and research.
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The KWA was purchased in three phases. The original property in the north was purchased from
Homestake Mining Company on July 27, 2000 and is approximately 8,196 acres. The southern
acquisition occurred in December 2005 and added 12,575 acres. The 738-acre Todd Ranch is located in
the southern portion of the KWA and was purchased in December of 2008. A Land Management Plan
(LMP) for the original 8,196-acre acquisition was completed and approved in June of 2005. All portions
of the KWA formerly supported beef cattle operations. Currently, as a public State Wildlife Area, the
main activities that occur on the property are hunting (e.g. deer, quail, and turkey), hiking, and wildlife
viewing.

Terminology

Grazing managers can influence or control the season, frequency, duration and intensity of grazing.
Grazing managers can also manipulate livestock distribution through the placement of fences, water
developments, supplements and other attractants (George et al. 2007). Grazing may occur all year or it
may occur just during a certain period or season of the year. Season of grazing has to do with when
during the year that grazing occurs. A season can be fall, winter, spring or summer but it can also be
some other specified time period such as targeting grazing during flowering or dry season grazing.

Frequency and duration of grazing have to do with how often a pasture is grazed, how long a pasture is
grazed and how long it is rested between grazings. Intensity of grazing has to do with stock density,
stocking rate and carrying capacity. Stock density is the number of animals per acre at any point in time.
This term is often used in intensive grazing management systems. Stocking rate is the number of
specific kinds and classes of animals grazing a unit of land for a specified time period. Carrying capacity
or grazing capacity is the maximum stocking rate possible while maintaining or improving vegetation or
related resources. It may vary from year to year on the same area due to fluctuating forage production
caused by variations in the timing and amount of precipitation (Becchetti et al. 2016).

Stocking rate and carrying capacity are often expressed as animal unit months (AUMs). The original
definition of an AUM was the amount of forage a cow and her calf would consume in 1 month. This
definition worked reasonably well for several years until cows started getting bigger and calf weaning
weights increased. To accommodate bigger cows and calves the definition of an AUM was put on a
weight basis. Today an animal unit (AU) is commonly defined as 1000 Ibs. of body weight and an AUM is
the amount of forage that an animal unit will consume in 1 month. If the cow and her calf weigh 1000
Ibs. then they are still 1 animal unit. More likely the cow weighs 1200 Ibs. and her calf grows to 400 or
500 lbs. by weaning. So the cow without a calf is 1.2 animal units. However, by weaning time the cow
and her calf are around 1.6 or 1.7 animal units. The 1000 Ib. animal unit can be applied to most large
herbivores to get a rough estimate of stocking rate.

Prescribed grazing is a term that covers application of season, intensity, frequency and duration of
grazing to meet objectives for the site, pasture, ranch or refuge. Prescribed Grazing is a practice in the
USDA Natural Resources Conservation Technical Guide
(http://efotg.nrcs.usda.gov/references/public/NE/NE528.pdf) and it is applied all over the United States.
It is defined as managing the controlled harvest of vegetation with grazing animals. Removal of herbage

will be in accordance with site production limitations, rate of plant growth and the physiological needs
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of vegetation. Prescribed grazing is intended to manage the kind of animal, animal numbers, grazing
distribution, length of grazing periods and timing of use to provide sufficient deferment from grazing
during the growing period. Grazing prescriptions are designed to protect soil, water, air, plant and
animal resources when locating livestock feeding, handling and watering facilities and to manage grazing
animals to maintain adequate vegetative cover on sensitive areas (i.e. riparian, wetland, and habitats of
concern).

Targeted grazing is a recent term that is the application of a specific kind of livestock at a determined
season, duration, and intensity to accomplish defined vegetation or landscape goals. This concept has
been around for decades and has taken many names, including prescribed grazing and managed
herbivory. The major difference between good grazing management and targeted grazing is that
targeted grazing refocuses outputs of grazing from livestock production to vegetation and landscape
enhancement. With targeted grazing, the land manager must have a clear vision of the desired plant
community and landscape, and the livestock manager must have the skill to aim livestock at the target
to accomplish land management goals.

Carrying Capacity

Carrying capacity is an average based on long-term records of climate, forage production, stocking rate
and experience. The historic stocking rate of the two main ranches that occupied the KWA in the past
was about 800 cows on about 20,000 acres or about 25 acres per AUM. Range forage productivity
estimates from USDA Natural Resources Conservation Service (NRCS) Ecological Site Descriptions
suggest that this stocking rate was conservative and below the actual carrying capacity. NRCS has
estimated forage production for favorable (above average), normal (average) and unfavorable (below
average) production years for the ecological sites on the KWA (Table 1). Forage estimates in 2016
confirmed the estimates presented in the ecological site descriptions. Forage production is largely
controlled by the amount and timing of rainfall and can result in large differences between years.
(Becchetti et al. 2016).

For this plan we have estimated carrying capacity (AUM/acre) using a scorecard (Table 2) that adjusts for
slope and canopy cover. This scorecard was adapted from that developed by McDougald et.al (1991).
This method adjusts carrying capacity based on 4 slope classes (0-10 %, 10-25 %, 25-40% and >40%) and
4 canopy cover classes (0-25, 25-50, 50-75, and 75-100 %). A slope class map (Figure 1) was generated
from a digital elevation model and a canopy cover map (Figure 2) was generated from a 1 m NAIPs
image (1 m pixel). A map of carrying capacity was generated by merging canopy cover and slope classes
in Arc GIS (Figure 3). Carrying capacity was then estimated for each pasture or pasture (Table 3).
Carrying capacity will be highest on open grasslands with gentle slopes and lowest on brushlands on
steep terrain. The total carrying capacity for the north and south pastures (14378 acres) is 5166 AUMs or
33 acres per AUM (Table 3). This would support 430 animal units (1000 Ib cows) for one year which is
equivalent to 430 one thousand pound cows for one year or 1720 five hundred pound stockers for 6
months.
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Table 1. Forage production estimates(lbs/acre) for KWA soils and ecological sites
during favorable, normal, and unfavorable years (Lake County Soil Survey).

Map
Unit Soil Series/Associations Unfavorable Normal Favorable Ecological Site

Bressia-Dibble complex, 5 to Fine Loamy

112 | 15 % slope 2000 3000 3500 | Upland
Bressia-Dibble complex, 15 to Fine Loamy

113 | 30 % slope 2000 3000 3500 | Upland
Bressia-Dibble complex, 30 to Fine Loamy

114 | 50 % slope 2000 3000 3500 | Upland
Bressia-Dibble complex, 30 to Fine Loamy

115 | 50 % slope 2000 3000 3500 | Upland
Contra Costa loam, 50 to 15 % Shallow Loamy

120 | slope 400 900 1300 | Hills

128 | Diablo clay, 15 to 30 % slope 1600 2500 3500 | Deep Clay

129 | Diablo clay, 30 to 50 % slope 1600 2500 3500 | Deep Clay
Hambright-Rock outcrop Very Shallow

151 | complex, 2 to 30 % slope 600 1000 1600 | Rocky
Henneke gravelly loam, 30 to Rocky

154 | 75 % slope 500 600 800 | Serpentine
Maymen-Millsholm-Lodo Shallow Loamy

163 | association, 30 to 75 % slope 1300 900 400 | Hills
Montara clay loam, 5 to 30 %

166 | slope 600 900 1400 | Serpentine

175 | Rock Outcrop N/A N/A N/A | N/A

181 | Yolo loam, 0 to 2 % slope 2000 3000 3500

183 | Water N/A N/A N/A | N/A

N/A = not applicable
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Table 2. Estimate carrying capacity (AUM/acre)
for KWA based on slope and canopy

cover.

Knoxville Wildlife Area Estimated Grazing Capacity
Slope Classes (%)

Canopy Cover

Classes (%) <10 | 10-25 |[25-40 |>40
AUM/acre
0-25 2 0.8 05| 0.3
25-50 1.5 0.6 04| 0.2
50-75 1 0.4 0.3 0.1
75-100 0.5 0.2 02| 0.1
RDM (lb/acre)

400 600| 800 | 800
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Figure 1. Knoxville Wildlife Area Slope Class Map
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Pasture
Foley Canyon 1
Foley Canyon 2
Foley Canyon 3
Foley Canyon 4
Long Canyon
Dead Horse
Midslope
Burnt Ridge
Wilson Barn North
Wilson Barn
Eticuera Creek 1
Eticuera Creek 2
Eticuera Creek 3
Eticuera Creek 4
Eticuera Creek 5
Eticuera Creek 6
Toll Canyon
Four Corners
Airstrip

Nellie Adams SW Corner

Nellie Adams
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No. Pasture
Foley Canyon 1
Foley Canyon 2
Foley Canyon 3
Foley Canyon 4

Dead Horse
Midslope
Burnt Ridge
Wilson Barn North
10 WilsonBarn
11 Eticuera Creek 1
12 Eticuera Creek 2
13 Eticuera Creek 3
14 FEticuera Creek 4
15 FEticuera Creek 5
16 Eticuera Creek 6
17 Toll Canyon
18 Four Corners
19 Airstrip
Nellie Adams SW Corner
Nellie Adams
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Figure 2. Knoxville Wildlife Area Vegetation Cover Map
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Foley Canyon 2
Foley Canyon 3
Foley Canyon 4
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Dead Horse
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Burnt Ridge
Wilson Barn North
Wilson Barn
Eticuera Creek 1
Eticuera Creek 2
Eticuera Creek 3
Eticuera Creek 4
Eticuera Creek 5
Eticuera Creek 6
Toll Canyon
Four Corners
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Nellie Adams SW Corner

Nellie Adams

Figure 3. Knoxville Wildlife Area Carrying Capacity Map
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Table 3. Pasture areas and carrying capacities for the North and South Pastures.

Map
No.

Area
(acres)

Carrying .
Cows
(No./12 mo.)

Cows’
(No./6 mo.)

Stockers’
(No./6 mo.)

Capacity1 Pasture Name

(AUMS)

North Pastures

1113

244 81 41 20|Foley Canyon 1

190

184 61 31 15|Foley Canyon 2

713

378 126 63 32|Foley Canyon 3

524

194 65 32 16|Foley Canyon 4

1171

423 141 71 35(Long Canyon

AN IWIN|[F

1586

469 156 78 39|Dead Horse

Total

5297

1892 631 315 158

Footnotes:

1

1892

divided by 12 months gives number of animal units that can be
supported for one year. 158 AUs can be supported
for 1 year in the North Pastures combined.

631

500 lb stockers (1/2 AU) can be grazed for 6 months (e.g. Dec.-May)
if you use all of the pastures for a total of 5297 acres.
This was determined by dividing 1892 AUMs by 1/2 AU and by 6 mo.

315

1000 Ib. cows (1 AU) can be grazed for 6 months (e.g. Dec.-May)
if you use all of the pastures for a total of 5297 acres.
This was determined by dividing 1892 AUMs by 1 AU and by 6 mo.

158

1000 Ib. cows (1 AU) can be grazed for 6 months (e.g. Dec.-May)
if you use all of the pastures for a total of 5297 acres.
This was determined by dividing 1892 AUMs by 1 AU and by 6 mo.

To start out conservatively graze at a stocking rate that is about 1/2 of the carrying
capacity. You can increase the stocking rate toward the carrying capacity as you gain
experience. Therefore,

315 stockers would be a good starting point for the first year.

10
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Table 3 (cont).

A Carrying ) s .
v rea Capacity’ Stockers”| Cows Cows Pasture Name
ap (acres) (No./6 mo.) | (No./6 mo.) [(No./12 mo.)
No. (AUMs)
South Pastures

7 2076 738 246 123 62 [Midslope

8 708 194 65 32 16|Burnt Ridge

9 1267 287 96 48 24|Wilson Barn North

10 738 239 80 40 20(Wilson Barn
11 51 78 26 13 7|Eticuera Creek #1
12 61 55 18 9 5|Eticuera Creek #2
13 4 4 1 1 O|Eticuera Creek #3
14 13 17 6 3 1|Eticuera Creek #4
15 6 9 3 2 1|Eticuera Creek #5
16 7 12 4 2 1|Eticuera Creek #6
17 1524 513 171 86 43|Toll Canyon
18 770 259 86 43 22 |Four Corners
19 335 346 115 58 29| Airstrip
20 71 69 23 12 6|Nellie Adams SW Corner
21 1450 454 151 76 38|Nellie Adams
Total 9081 3274 1091 546 273
Footnotes:

1 3274 divided by 12 months gives number of animal units that can be
supported for one year. 273 AUs can be supported
for 1 year in the South Pastures combined.

2 1091 500 Ib stockers (1/2 AU) can be grazed for 6 months (e.g. Dec - May)
if you use all of the pastures for a total of 9081 acres.

This was determined by dividing 3274 AUMs by 1/2 AU and by 6 mo.

3 546 1000 Ib. cows (1 AU) can be grazed for 6 months (e.g. Dec - May)
if you use all of the pastures for a total of 9081 acres.

This was determined by dividing 3274 AUMs by 1 AU and by 6 mo.
4 273 1000 Ib. cows (1 AU) can be grazed for 6 months (e.g. Dec - May)

if you use all of the pastures for a total of 9081 acres.
This was determined by dividing 3274 AUMs by 1 AU and by 6 mo.

To start out conservatively graze at a stocking rate that is about 1/2 of the carrying
capacity. You can increase the stocking rate toward the carrying capacity as you gain
experience. Therefore,

546 stockers would be a good starting point for the first year.

11
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Livestock Distribution

Poor livestock distribution is often the source of livestock grazing impacts on water quality, habitat and
biodiversity. Strategic application of livestock distribution practices as part of a prescribed grazing plan
can modify livestock behavior and improve livestock distribution. Water development and fencing are
the most common distribution practices. While fencing is designed to contain or exclude livestock,
strategic placement of water developments or nutritional supplements have proven to be effective
livestock attractants that can be useful in large pastures (Bailey et al. 2001, George et al. 2007, 2008).
Following are some common livestock distribution practices that may be useful at KWA:

Pasture subdivision: Too facilitate weed management and to refine the creation of grazed and ungrazed
mosaics, large pastures may eventually need to be cross-fenced and stock water developed.

Electric fencing: It is difficult to ground electric fencing on dry soils so electric fencing will be most useful
during the wet season. Electric fencing requires daily monitoring to insure that it is functioning properly.
Livestock must be trained to respect electric fences before they can be effective.

Permanent fencing: Most fencing on KWA needs to be replaced or requires substantial repair. Effective
boundary fences and fences along Knoxville Road are a high priority to keep livestock off of the road and
on the property. Internal fences are important for effective grazing management. Wildlife friendly
fences are preferred to reduce their impact on wildlife. Good gates are critical to ease of management
and property security. Functional fences and corals are essential to the control, movement and handling
of livestock.

Water development: Water resources at KWA limit the opportunities to manipulate livestock
distribution and to subdivide pastures. While there may be potential to add water lines, storage tanks,
and troughs to the existing water systems, the opportunities to develop more water sources are limited.
Water systems must be maintained and monitored throughout the year. Bullet proof storage tanks and
troughs may be needed.

Nutrient supplements: Placement of protein and mineral supplements can be used to attract livestock
into an area targeted for grazing. Research has shown that dehydrated molasses protein supplements
(e.g. Crystalyx) will attract livestock into an area and increase grazing use up to 600 yards from the
supplement site (Bailey et al. 2001, George et al. 2007, 2008). Supplement sites should be moved
frequently to minimize trampling impacts. Trampled supplement sites may be good sites for native plant
seeding trials.

Targeted Grazing Management

Targeted grazing is a term similar to prescribed grazing. It is the application of a specific kind of livestock
at a determined season, duration, and intensity to accomplish defined vegetation or landscape goals.
Spatial and temporal application of an array of grazing management practices have the potential to
protect habitats and resource values in some pastures, and strategically reduce competition from non-
native invasive species in other pastures. Following are some habitat goals where grazing could be used
at KWA: 1) suppress non-native annual plants, 2) reduce fire hazard, 3) maintain native forb and
perennial grass populations, 4) protect riparian areas and manage riparian vegetation, and 5) maintain a

12
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mosaic of herbaceous cover heights that provide hiding cover as well as low cover for some rodents and
ground dwelling birds, 6) protect selected oak seedlings and saplings.

Grazing Effects

While grazing by wild and domestic herbivores is known to alter ecosystem structure and function, even
partial knowledge of the grazing practices that led to these alterations can be used to apply grazing
practices to partially reverse these alterations or move to some new desired ecosystem structure that
meets society's needs for habitat, open space, biodiversity, clean water and other ecosystem services.
Grazing has been shown to alter grassland species composition but removal of grazing also results in
change. In the non-native annual dominated grasslands of California long term heavy grazing has
contributed to the transition from a native perennial dominated state to a non-native annual dominated
state but removal of grazing has not resulted in reversal to a pre-settlement state. There have been
several studies that have reported that cessation of grazing may have detrimental effects on native flora
and fauna. In a well documented study removal of grazing decreased native vernal pool plant and
aquatic invertebrate species and application of grazing increased these species but ungrazed pools had
88% higher cover of exotic annual grasses and 47% lower relative cover of native species than pools
grazed at historical levels (continuously grazed) (Marty 2005). Additionally the inundation period of the
pools was reduced in ungrazed pools, which, based on the Pyke and Marty (2005) model with
hypothesized climate changes, could make it difficult for some endemic vernal pool species to complete
their life cycle. Weiss (1999) surveyed Bay checkerspot butterfly (Euphydryas editha bayensis)
populations in serpentine grasslands south of San Jose, California and found grazing exclusion led to loss
of the butterfly.

Benefits of grazing have also been documented in coastal grasslands. Hayes (1998) reports that
cessation of grazing is a threat to annual wild flower displays. One species, Santa Cruz tarplant
(Holocarpha macradenia), flourished with grazing but disappeared when grazing was removed. In
another study Hayes and Holl (2003) found that native annual forb richness and cover were greater in
grazed sites and this effect coincided with decreased vegetation height and litter depth. Native grass
cover and species richness did not differ in grazed and ungrazed sites but cover and species richness of
native perennial forbs was higher on ungrazed sites. Based on these results, Hayes and Holl (2003)
concluded that their results suggested that cattle grazing may be a valuable management tool to
conserve native annual forbs and possibly other species of concern.

Grazing management has been effective in controlling noxious weeds such as medusahead
(Taeniatherum caput-medusae) and yellow starthistle (Centaurea solstitialis) (DiTomaso 2000, 2006a,
2008) although the authors concluded that gazing is unlikely to be a practical solution for management
of large-scale infestations. Properly timed grazing can reduce flowering in non-native annual plants such
as ripgut brome (Bromus diandrus), and red brome (Bromus madritensis) (Savelle and Heady 1970,
Germano et al. 2004, McGarvey 2009 and Battles et al. in press). Grazing can also impede invasion of the
grassland by shrubs such as coyote bush (Baccharis pilularis) McBride and Heady 1968). Grazing
exclusion often leads to ripgut brome dominance (Heady 1968, Heady et al. 1991) while grazing can
reduce ripgut brome by reducing residual dry matter (Heady 1958).

13
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Managed grazing may also benefit animal habitat. The US Fish and Wildlife Service recognized that
grazing and maintenance of stock ponds can provide suitable breeding habitat for the California red-
legged frog (Rana draytonii) and the California tiger salamander (Ambystoma californiense). Germano et
al. (2001) found that the cover of non-native grasses and forbs often creates an impenetrable thicket for
small, ground-dwelling vertebrates. An on-going long term study in Kern County has found that
populations of several animals are often higher on grazed plots than in ungrazed plots including short
nosed kangaroo rats (Dipodomys nitratoides brevinasus), giant kangaroo rats (Dipodomys ingens), sage
sparrows (Artemisiospiza nevadensis), horned larks (Eremophila alpestris), western meadowlarks
(Sturnella neglecta) and blunt-nosed leopard lizards (Gambelia sila) (Germano et al. 2006).

Grazing may also reduce fire hazard. Fuel management studies have shown that spread rate and flame
length are lower when dry grass fuel load is less than 800 Ib/a when compared to dry grass fuel loads of
2200 Ib/a (about 1 foot tall) (Scott and Burgan 2005).

Grazing and Native Plants

It is a goal for KWA to maintain native plant populations but extreme competition from non- native
grasses threatens the existing plant biodiversity. This report focuses on grazing as a vegetation
management practice for managing annual grassland and associated communities. Removal of grazing
from reserves and conservation trusts has been common and has been shown to reduce diversity of
herbaceous native and exotic plant species, in some cases to the detriment of threatened species that
depend on non-grass species (Weiss 1999, Hayes and Holl 2003, Marty 2005, Pyke and Marty 2005).

A variety of experiments have shown that non-native annual grasses are able to reduce the growth and
survival of native perennial grass individuals and to limit growth of native grass populations in and
adjacent to California's central valley (Dyer and Rice 1997, 1999, Brown and Rice 2000, Marty 2005). The
negative effects of non-native annual grasses on all purple needlegrass (Stipa pulcra or Nasella pulcra)
life stages strongly suggest that exotic annuals have negative effect on many native perennial
populations (Corbin et al. 2007).

While year-long heavy grazing is implicated in the reduction and loss of native species, the influence of
prescribed grazing management practices such as seasonal grazing, reduced grazing intensities and rest
from grazing on native species is not well studied. The effects of fire and grazing on purple needlegrass
have been studied more than most other native species and results are inconclusive. However,
moderate grazing intensities and rest between grazing have been observed to increase the vigor of
purple needlegrass. Several species of native forbs (e.g., Iris spp., Orthocarpus spp., Ranunculus
californica, Limnathes spp., and Orcuttia spp.) may increase under light to moderate grazing intensities
(Edwards 1995, Barry 1998, Hayes and Holl 2003).

Species composition has been largely unaffected by manipulation of grazing intensity in non-native
annual grassland sites with only negligible native plant cover (Pitt and Heady 1979, Rosiere 1987,
Jackson and Bartolome 2002). In grasslands composed of mixed non-native annual grassland and native
annual species, such as vernal pools and serpentine sites, grazing has been used to promote native
annual wildflowers (Weiss 1999, Marty 2005). In mixed annual and perennial grasslands on mesic sites
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effects of grazing on native plant composition has been variable (Bartolome et al. 1980). However
several studies have demonstrated that mulch removal can be beneficial or have no effect on native
plant seed production, seedling establishment, and seedling density or mortality (Savelle 1977, Dyer et
al. 1996, Reynolds et al. 2001 and Marty et al. 2005).

The effectiveness of seasonal grazing on native plant vigor, survival and productivity has been mixed.
Early spring grazing has been observed to suppress faster germinating exotic annual grasses reducing
the competitive suppression of perennial bunchgrasses or native forbs whose seed germinated later
than the grasses (Love 1944, Langstroth 1991, Dyer et al 1996).

Management Goals and Objectives
The overall goals for managing the KWA are to:

e Maintain and improve habitat for native plants and animals; improve biodiversity
e Reduce potential for hot, catastrophic fire; encourage low burns

e Maintain and increase native grasses and forbs

e Manage invasive weeds

Reaching these goals will require development of grazing infrastructure and vegetation management
objectives.

Infrastructure Development Objectives

A livestock grazing operation requires fences, gates, stock water and livestock handling facilities. The
extent of these developments depends on the kind of livestock operation. A beef stocker operation
grazes calves on green grass in winter and spring and then markets the calves as the dry season
approaches. Because there is water in the creeks during this grazing period a stocker operation can
usually rely on surface water and may not require extensive water development. A stocker operation
may also get along without livestock handling facilities, especially if the lessee has portable chutes and
corrals or lives close enough to trail the cattle to on-ranch handling facilities. A winter-spring lease could
also be used by a cow-calf operation but would have to leave when surface water was no longer
available. An additional advantage of a winter-spring grazing lease is that it avoids deer and bear
hunting season (Figure 4).

A seasonal sheep operation is also an alternative but the potential for predator losses and special fence
requirements may preclude a sheep operation. However, the use of sheep and/or goats for targeted
weed control by the lessee should not be precluded in the lease agreement. A year-around cow-calf
operation requires stock water throughout the year but without water developments, handling facilities
and other improvements KWA is not currently a viable site for a year around cow-calf operation.

A stocker operation or seasonal cow-calf operation would be viable initial operations at KWA. Such an
operation could be initiated when sufficient boundary fences were in place. Internal fencing could be
developed as grazing proceeds and during the summer-fall when grazing is not present.
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Figure 4. Calendar of hunting seasons and stocker operations.
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Objective: Develop lease policies and a lessee selection process

CDFW does not have funding for needed infrastructure developments and state policies preclude
trading grazing for infrastructure development in the lease agreement. KWA staff propose to use lease
fees for habitat management including fencing to contain livestock. The fencing will be purchased by
CDFW and installed by the lessee. The lessee will factor installation cost into the lease. CDFW needs to
find a lessee with the willingness and ability to collaborate with CDFW on achieving KWA management
objectives.

Some guidelines for developing a lease agreement.
1. Develop a lessee selection process that will identify a lessee willing to collaborate as a partner
with CDFW to develop KWA grazing infrastructure.
Develop a “request for grazing proposals” that will identify potential lessees.
Review proposals and select a potential lessee(s).
Interview lessees.
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Select a lessee and negotiate a lease agreement. A long-term lease (5 to 10 years) may
be necessary to attract a lessee.
2. Develop an annual operating plan (AOP) with the lessee.

Objective: Replace or improve pasture fencing, stock water developments and handling
facilities.

Existing fences need to be replaced or repaired throughout the KWA (Figure 5). Appendix A is an
estimate of material costs for the east side of Knoxville Road from the southern boundary to the Wilson
Barn North pasture (Appendix Al) and the north fence of the Wilson Barn North pasture (Appendix A2).
There are no handling facilities at the south end of KWA and those at the north end (Figure 5) will
require significant repair. There are more than 50 stock water ponds on KWA (Figure 5) but many need
repair. Stockwater costs will vary greatly depending on lessee needs. Stockwater storage tanks may be
needed as well as new pipelines and water troughs. Infrastructure requirements are extensive and must
be prioritized in collaboration with a lessee. Initial grazing leases should rely on winter/spring surface
water until water developments are installed or repaired. To provide an estimate of potential material
and labor costs, Appendix B, the 2015 payment schedule for the USDA EQIP Program, is provided.

Fencing guidelines
1. Prioritize fence replacement and repair.
a. Propose yearly fence replacement and repair and gate locations in the AOP.
b. Install and repair fences and gates along the south pastures adjacent to Knoxville Road .
c. Install and repair the north boundary fence of the Wilson Barn North p
d. Install and repair the remaining boundary fences and gates around the south grazing
area.

e. Install and repair internal pasture fences and gates in the south grazing area.
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Figure 5. Knoxville Wildlife Area pastures, fences, ponds, roads and streams.
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