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1.0 INTRODUCTION

T — SR S

1.1 Setting

The West Roseville Specific Plan (WRSP) is located in Placer County, California and is currently
(2003) proposed for annexation into the City of Roseville. More specifically, the WRSP area
corresponds to portions of Sections 22, 23 and 26, Township 11 North, and Range 5 East, of
the Pleasant Grove, California 7.5-minute topographic quadrangle (U. S. Department of the
Interior, Geological Survey 1967, Photo Revised 1981); all of Sections 13, 24, 25, Township 11
North, and Range 5 East; and portions of Sections 18 and 19, Township 11 North, and Range 6
East, of the Roseville, California 7.5-minute topographic guadrangle (U. S. Department of the
Interior, Geological Survey 1992). The WRSP area is shown on Figure 1 - Project Site and
Vicinity. The WRSP consists of 3,162 acres proposed for primarily residential development with
a significant parks and open space component. The West Roseville Specific Plan Open Space
Preserve (Preserve) is approximately £99.3 acres in size. This includes 684.6 acres of open
space parcels and 14.7 acres along Kaseberg Creek, This area along Kaseberg Creek is covered
by the conservation easement/declaration of restrictions {deed restrictions} and consists of a
100-foot corridor (50 feet from either side of the creek) as required by the U.S5. Army Corps of
Engineers (Corps). This is the only portion of Fiddyment Park covered by the conservation
easement/declaration of restrictions. Figure 2 - WRSP Development and Open Space Areas
shows the parcels of the WRSP that are to be developed and the parcels that are part of the
Preserve. It is important to note that with a project of this size, this Operations and
Management Plan must be a “living document”. Changes will likely be made to items such as
exact outfall locations as further planning and engineering occurs, until the plan and the project
development is final. That is not to say that significant effort has not gone into planning
around the Preserve and the resources, only that unanticipated changes may need to be made
after this plan is approved.

1.1.1 Regulatory Background

During the federal regulatory permitting process, the WRSP was also called the
Westpark/Fiddyment Ranch project. Both names refer to the same area. An individual
permit authorization (Permit) for the Westpark/Fiddyment Ranch project was obtained from
the U.S. Army Corps of Engineers, dated, (Reguiatory Branch #200200666) for
the impacts to waters of the United States (including wetlands) anticipated as part of the
project (Attachment A). Table 1 — Wetland/Waters impacts and Preserve Acreages,
outlines the wetland/waters impacts associated with the WRSP. Additionally, a Biological
Opinion (Biclogical Opinion), dated November 20, 2003 (Service File #1-1-03-F-0013) for
the project was written by the U.S. Fish and Wildlife Service (Service) as a result of a
federal Endangered Species Act (ESA), Section 7 consuitation between the Corps and the
Service (Attachment B). A Section 7 consultation is the process by which federal agencies,
permitting an otherwise legal activity, consult with the Service to authorize the “incidentai
take” of species listed as threatened or endangered under ESA. A special condition of the
Permit and a requirement of the Biological Opinion, was the establishment of a long-term
management plan for the portions of the project that contain preserved or mitigation
wetlands, and the recordation of a conservation easement/declaration of restrictions {deed
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restrictions) over these areas protecting them from further development and establishing
them as wetland and wildiife habitat in perpetuity (Attachment C). This document, the
West Roseville Specific Plan Operations and Management Plan (Plan), fulfills that
reguirement.
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Table 1. Wetlands/Waters Impact and Preserve Acreage “

Existing Direct Impact Ixﬁ;r:é:tt On-Site Preserve

Habitat Type

Vernal Pool 33.91 13.8 8.83 20.11

Vernal Swale 8.05 3.29 0.74 4.76

Wet Swale/Channel 17.39 4.17 - _ 13.22

Seasanal Wetland 3.92 1.33 -- 2.58

Emergent Marsh 0.62 (.62 - T
TOTAL: 63.89  23.21 9.57 |  40.68

1.1.2 Prehistoric and Historic Uses

Prior to the development of the WRSP, the area was historically used for mostly agricultural -
purposes such as grazing. Figures 3 through 6 show pre-project photos and their locations.
To give background on the prehistory and history of the area and the Fiddyment Ranch, the
following text was taken directly from the West Roseville SOI Amendment Area Draft EIR,
{September 15, 2003), Cultural Resources section.

1.1,2.1 Prehistory

The Native Americans who accupied the project vicinity at the time of Eurcamerican
contact (ca. 1850s) are known as the Nisenan, also referred to as the Southern Maidu.
Several ethnographers have studied the Maidu people and generally agree that Nisenan
territory included the drainages of the Bear, American, Yuba, and southern Feather
rivers. Their permanent settlements were generally located on ridges separating paraltel
streams, either on crests, knolls, or terraces part way up these ridges.

A typical village consisted of several conical houses covered with bark slabs. The
nearest ethnographic village in retationship to the project was called Pichiku, The name
Pich-u-gutis also given for a village site in Roseville. The exact location of these
villages has never been determined but many long time residents of Roseville indicate
that a village was located in the vicinity of present-day Roseville Square off of Douglas
Boulevard. Also, a village site has been identified and preserved at Maidu Park in
Roseville.

The lower foothills and valley were rich in natural resources and the Maidu took
advantage of many available foods. Acorns were important to their diet and were
supplemented with seeds, nuts, berries, herbs, and fruit. Virtually every animal was
hunted or trapped, excluding lizards, snakes, and grizzly bears. The Maidu were
nomadic throughout much of the year, moving from place to place following game
migration patterns and gathering seasonat plants.

L
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In the 1860s, the owners of both the Fiddyment Ranch and Kaseberg ranch, located a
few miles north of the project site, allowed Maidu families to collect acorns, tubers, and
grasshoppers on their property during the late summer and fall. These activities took
place along Pleasant Grove Creek. Famiiies traditionally went to special places to get
acorns, and may have owned certain trees.

The Nisenan hunting and gathering cycle was altered drasticaily with the discovery of
gold in Coloma in 1848. As miners poured into the Roseville and Auburn areas, the
Native Americans were forced out of their winter villages, land was fenced, streams
were silted, and food resources became increasingly difficult to procure. The Nisenan
survived as best they could, working for Eure-Americans in mines or on ranches,
panning for gold, and other activities.

1.1.2,2 Fiddyment Ranch

The Fiddyment famiiy has a iong histery in the Roseville area. Elizabeth Jane Fiddyment
came to the Sacramento area from Illinois in 1854, a widow with a four-year-old son,
Walter Frederick Fiddyment. Upon arriving in the Elk Grove area in southern
Sacramento County, she met and married a local farmer and stock-raiser, George Hiil.
The new family maved to the Pleasant Grove District in Roseville in 1856 to live and
work with her sister's family on their farming operation. Arcund this time, Elizabeth’s
brother-in-law repaid a debt to her with a parcel of land, the first of what would
eventually become extensive land hoidings. This property was west of modern Roseville
in the Pleasant Grove District. By the time of her death in 1912, Elizabeth reportedly
owned over 13,000 acres in southern Placer County, between Lincoln and present-day
Folsom Lake.

In 1879, Elizabeth’s son, Walter, left his mother’s home when he married Eila Bond. He
bought 80 acres in the Pleasant Grove District, the first of 240 acres he eventuaily
owned in the Plan Area, This property had been occupied as early as 1855, when
government surveyors reccrded farming activity there including fences and a field.
Walter, 29, and Ella, 24, moved into a small cabin already on the property and Walter
started farming. A year later their first child, Ira, was born. The Fiddyment family
ranch, which dates to the 1870s, is located in the Fiddyment Ranch property near the
eastern boundary of the WRSP Area. When the soil and natural irrigation proved too
poor for farming, Walter turned to raising horses and mules, which also proved
unprofitable. His next venture was raising cattie and sheep.

During the 1880s, the Fiddyments continued to expand their ranch. Elia’s father, a brick
mason, helped by building a smokehouse, cocler, reservoir, hog scalder, and chimneys
on the house. The family reportedly modified and enlarged the original cabin on the
property info a two-story ranch house. This was necessary to accommodate their
growing family, which eventually numbered seven children and probably farm hands as
well,

By the turn of the century land north of Pleasant Grove Creek was used for rangeland.
In the northeastern quarter of Section 13, a smali compiex of structures was built,
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including a barn, a bunkhouse for farm hands, and a concrete horse trough with a
windmill. The red barn was a standard barn with eight-foot eaves and two-pole
supports. The original windmill was a wooden structure on concrete footings. It was
later replaced by a 1920s-era Aerodyne metal windmill, set on the same footings. The
small complex also included a biue stone vat on a concrete pad. When side panels were
attached, it created a pen where sheep were corralled for the treatment of hoof
diseases.

Within the next few years, Walter diversified his farming income by acquiring
commercial and residential property in Roseville. He purchased a half interest in G. W.
Lohse’s general merchandising store in 1906, buying out his partner in 1911 and
changing the store's name to W. F. Fiddyment and Son.

Walter himself stopped farming in 1918. Around 1920, his son, Russell, started raising
bronze turkeys at the ranch, supplementing the family sheep and cattle operations.
Whiie Walter had previously tried domesticating wild turkeys, Russell’s was the first
commercial turkey venture. At that time, Walter, 69, and Ella, 64, continued to live at
the ranch with their aduit children and a servant. Later in 1920, Russell married and
moved with his wife, Cora, to a house in Roseville. In 1927, Walter and Ella left the
ranch house and Russell and Cora moved in.

After Walter died in 1933, his sons continued agricultural land use on the property,
although in independent operations consisting primarily of raising livestock and turkeys.
Walter’'s son, Russell, became the head of the household, living in the farmhouse with
his wife, Cora, and their four children. Russell and Cora continued to develop their
turkey production and added chickens In the late 1930s. They switched from the bronze
to white turkeys in the 1940s. Russell gave John and David the chicken operation,
which David bought out entirely around 1942.

A relative, Eric Fiddyment, built a turkey house and pens. One feature at the site was a
coeking trough, moved from an unknown location elsewhere on the ranch. Water was
boiled with grain and food scraps to make hog feed in the metal-lined brick trough. The
family also moved a salvaged duplex from Camp Beale Air Force Base to the ranch for
farm working housing.

The extended Fiddyment family has continued to be active throughout the ranch. The
Fiddyments were using airplanes by the 1950s to assist in their livestock operations,
leading to the construction of a private airstrip there. During the 1950s and 1960s there
was an effort to grow rice irrigated by a ditch and well. After this proved unsuccessful,
that area was used as.irrigated pasture until it was eventually allowed to return to a
natural state.

During the early 1970s David Fiddyment began raising pistachios on a portion of the site
near Pleasant Grove Creek. In 1971, he buiit a removable dam on Pleasant Grove Creek
to impound irrigation water for use during the dry season. Today (2003) he runs a
pistachio operation with a small roadside sales stand, continuing a iong family tradition
of working close to the land.
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In the early 1990s, turkey and sheep ranching ended on the property. Today (2003}
only cattle operations remain an active part of the Fiddyments’ long history of ranching
on the land.

1.1.3 Surrounding Land Uses

Pre-development, the land use surrounding the Preserve was almost exclusively
agriculturefgrazing. Upon build-out within the project area, land uses adjacent to the
Preserve will be a mix of uses including business/commercial, light industrial, with the
majority as residential, schools, and parks. Outside of the WRSP, adjacent land uses to the
north and the west are currently agriculture/grazing and their future is not know at this
time.

1.1.4 General Preserve Description

The Preserve consists of a series of riparian/oak woodland corridors and vernal pool
concentrations dispersed throughout the WRSP (see Figure 2). The Preserve is made up of
several different units, and each has been given a parcel number. The acreage of each
parcel number is shown on Table 2 — Preserve Acreage by Parce/ and each is shown on the
Preserve Detajj Maps, Figures 7-22. One exception is that a 100-foot corridor along
Kaseberg Creck where it passes through Fiddyment Park {a 50 foot buffer on either side of
the creek} is covered by the conservation easement/declaration of restrictions and is
considered part of the Preserve even though it is in a park parcel {see Figure 22). This s
the only portion of Fiddyment Park covered by the conservation easement/declaration of
restrictions. The development of Fiddyment Park to include the amenities shown on Figure
23 — Fiddyment Park Amenities, is not precluded by the conservation easement/declaration
of restrictions, however the impacts to develop the park wili require a separate Corps
permit.
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Table 2. Preserve Acreage by Parcel

Fiddyment Ranch
Parcel # Acreage
F-80 132.7
F-83 54.9
F-84 81.2
F-85 26.4
F-86 12.2
F-87 10.3
F-88 16.7
F-89 0.8
Subtotal 335.2
Westpark
Parcel # Acreage
W-81 267
W-82 5.2
W-83 - 77.2
Subtotal 345.4
Kaseberg Creek
Parcel # Acreage
F-54* 14.7 L
Subtotal 14.7
Total for all Parcels 699.3

*Only a 30-foot buffer on either side of Kaseberg Creek is included.

A total of 40.68 acres of waters of the U.S., including wetlands, are located throughout the
Preserve. These include vernal pools, vernal swales, seasonat wetlands, and wetland
swales/channels. Included in the last category are portions of Pleasant Grove Creek, South
Branch Pleasant Grove Creek, Kaseberg Creek and unnamed tributaries to Pleasant Grove
Creek and Curry Creek (See Figure 2). Additionally, approximately 8 acres of on-site
wetland restoration are planned for the Pleasant Grove Creek (see Figure 24 - On-Site
Wetland Mitigation Area). This is expected to consist of seasonal and perennial wetlands.
In this Plan, all restrictions, uses, monitoring, and management guidelines are assumed to
apply to all of these areas unless explicitly stated otherwise.,

1.2 Topography and Soils

The topography of the site is gently rolling, with a centrally located low area containing
wetlands with drainage flowing towards Pleasant Grove Creek, which then conveys flows
westward as it traverses the center of the site. The southwestern portion of the site is drained
by the heads of severat unnamed tributaries to Curry Creek. Elevations at the project site
range from approximately 85 feet above mean sea level (MSL) to 120 feet above MSL.
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All of the soils mapped on-site by the Soii Conservation Service (U. S. Department of
Agriculture, Soil Conservation Service 1980) are terrace and alluvial bottom units. Associations
are the San Joaquin-Cometa, Fiddyment-Cometa-Kaseberg, and Cometa-Ramona. They are all
undulating soils of variable depth over dense clay subsoils or partially eroded siltstone. Primary
individual units are Cometa-Fiddyment complex 1-5% slopes {141), Cometa-Ramona sandy
loam 1-5% slopes (142), Fiddyment loam 1-8% slopes (146), Fiddyment-Kaseberg loams 2-9%
slopes (147}, and San Joaquin-Cometa sandy foam 1-5% slopes (182). Most of these units
occur across broad areas of the terraces along Pleasant Grove Creek. Alluvial units are complex
and discontinuous along the narrow stream bottom and are most frequently or occasionally
flooded Xerofluvents (193, 194). Hqure 25 - NRCS Soif Types shows the soil types that occur
on-site.

1.3 Biological Resources

The WRSP Preserve has several habitat types that support a variety of wildlife species,
some of them special-status.

1.3.1 upland Habitat Types and Associated Wildlife

The dominant habitat type within the Preserve is non-native annual grassland (and
associated wetlands — see Section 1.3.2) with smaller components of riparian and oak -
woodland along Pleasant Grove and Kaseberg Creeks. Each of these habitat types is
described below and shown on Figure 26 - Preserve Habitat Map. These various habitats
can be seen in Figures 4 and 5.

1.3.1.1 Biue Oak Woodland

Aside from the dominant blue oaks { Quercus douglasii), other species found in oak
woodland can include hoary coffeeberry (RhAamnus tomentella), coyote brush (Baccharis
piluiarisy, toyon {Heteromeles arbutifolia), and poison oak (Toxicodendror
aiversffobuny. Other Herbaceous understory plants include a variety of non-native
grasses such as ripgut brome (Bromus diandriss), medusahead grass ( 7aeriatherum
caput-medusae), soft brome (Bromus hordeaceus), wild oats (Avena fatua),
Mediterranean barley (Hordeurn marinum), and Italian ryegrass { Lolium multiflorumy.
Purple needle grass (Massella pulchra), a native perennial bunch grass, may be found
scattered amongst the non-native species.

In areas along intermittent channels that do not support a full suite of riparian species,
woody species may include interior live oak (Q. wisiizeni}), California buckeye (Aescuius
californica), and button bush ( Cephalanthus occidentalis).

Blue cak weodland provides a number of important wildlife resources, including food,
cover, shade, roosting, and breeding sites. Acorns are preferred or essential food items
in the diets of acorn woodpecker (Melanerpes formicivorus), western scrub-jay
(Aphelocoma californica), western gray squirrel (Sciurus griseus), and many other
species. Insects found in association with cak foliage and bark also attract insectivorous
birds such as yellow-rumped warbler ( Dendroica coronata) and Hutton’s vireo ( Vireo
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Auttons). Larger, dead, and/or decaying trees provide nesting sites for cavity-nesting
birds such as American kestrel (Falco sparverius), western bluebird (Sialia mexicana,
tree swallow (7achycineta bicolor), and white-breasted nuthatch (Sitta carolinensis).

Other common wildlife species that may be found in the oak woodland include coyote
(Canis fatrans), western gray squirrel (Sciurus griseus), mule deer (Odocoileus
hemionus), Mexican free-tailed bat ( Tadarida brasifiensis), big brown bat (£ptesicus
fuscus), palid bat (Antrozous pallidus), pacific chorus frog (Pseudacris regifla), western
fence lizard (Sceloporus occidentalis), California kingsnake (Lampropeltis getulus),
sharptail snake { Contia tenuis), and striped racer (Masticophis lateralis).

1.3.1.2 Grassland Habitat

The annual grassland community is comprised primarily of non-native naturalized
Mediterranean grasses. These include ripgut brome (Bromus diandrus), soft brome
{Bromus hordeaceus), wild oats (Avena fatua), ryegrass { Lofium muftiflorum),
Mediterranean barley (Hordewrn marinun, and medusahead grass ( Taeniatherurm
caput-medusae). Other herbaceous species in this community may include bur clover
(Medicago polymorpha), filaree ( Erodium botrys), clover { Trifoliuim spp.), blue dicks
(Dichelosternma capitatum), spikeweed {Hemizonia fitchil), and yellow-star thistle
{Centaurea solstitialis).

The annual grassland habitat supports a modest diversity of wildlife species. Small
mammais present may include California vole (Microtus californicus), black-tailed
jackrabbit (Lepus cafifornicus), deer mouse (Peromyscus maniculatus), and pocket
gopher ( Thomomys spp.). These mammals represent potential foraging items for
predators such as northern harrier (Gircus cyaneus), red-tailed hawk { Buteo
Jamaicensis), Swainson’s hawks ( Buteo swainsoni) white-taited kite (Elanus leucurus),
gopher snake (Pituophis catenifery, western rattlesnake (Crotalus viridus), and coyote
(Canis fatrans). Birds that may find the grasslands suitable for nesting include the
horned lark (Eremophita alpestrisy and western meadowlark (Sturnella neglecta). Other
birds which do not necessarily nest within the grasslands but may forage in this habitat
inciude Brewer’s blackbirds ( Euphagus cyanocephalus) and tricolored blackbird (Agefaius
tricolory.

1.3.1.3 Riparian Habitat

Riparian woodland is typically comprised of a canopy of mature trees, an intermediate
shrub layer, and herbaceous ground-cover. The stratified community provides
important efements for the compietion of the life cycle of many wildlife species and
provides Important migration corridor for a variety of wildlife, in addition to providing
forage and cover.

The canopy of the typical vailey riparian forest is comprised primarily of Valley oak
(Quercus lobata) with scattered large willows (Sa/ix spp.), Fremont cottonwood {Popuius
fremontfi), and California buckeye (descuius californica). The mid-level of the typical
riparian habitat Is made up of scrub-shrub species such as arroyo willow (Safix
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lasiolepis), button bush (Cephalanthus occidentalis), and other willows (Safix species).
This understory or mid-level vegetation is missing in the majority of the Pleasant Grove
Creek corridor because of cattle grazing. The herbaceous understory may include
Canada thistle (Cirsium arvense), bull thistle ( Girsium vulgare), tall fiatsedge (Cyperus
eragrostis), hairy willow-herb ( Epiobium ciliatum), willow-herb (Epilobium species),
smilo grass (Pjptotherum miliaceum), prickly sowthistle (Sonchus asper), vetch (Vidia
species), California wild grape (Vitis californica), and rough cockle-bur (Xanthium
Strumarium).

The riparian communities in this region typically support a wide variety of wildlife
species, including Bewick’s wren ( 7Thryomanes bewickii), downy woodpecker { Picoides
pubescens), Swainson’s hawk (Buteo swainsoni), golden-crowned sparrow ( Zonotrichia
atricapilia), wood duck (Aix sponsa), red-shouldered hawk (Buteo /ineatus), great
horned owl (Bubo virginianus), and tree swallow ( 7achycineta bicolor). Several bat
species could occur within the riparian areas. The western red bat (Lasiurus blosseviliy)
is tree roosting bat which prefers riparian habitat. Little is known about the locai
distribution of this species, but it could potentially be a resident bat or occur during
annual migration periods. Mexican free-tailed bats (7adaria brasiliensis), Yuma myotis
{Myotis yumanensis), and big brown bats { Eptesicus fuscusy are common species that
prefer bridges and other structures, but may roost in tree cavities or hollow trunks.

The understory scrub community provides nesting habitat for wrentit, Bewick’s wren,
song sparrow, and California towhee. Resident and migratory songbirds such as hermit
thrush {Catharus guttatus), Bewick’s wren ( 7Thryomanes bewickr), fox sparrow
(Passerefla iliaca), and spotted towhee (Pipio maculatus) also utilize willow scrub
community for foraging and nesting cover.,

Other wildlife species observed within the riparian communities include Pacific chorus
frog, western gray squirret, mule deer, striped skunk {Mephitis mephitis), beaver (Castor
canadensis), common garter snake ( Thamnophis sirtalisy, and raccoon { Procyon lotor).

1.3.2 Jurisdictional Wetlands/Waters of the U.S.

A variety of wetlands and waters of the U.S. occur in the Preserve. Each is described in
detail below.

1.3.2.1 Intermittent Drainage/Creeks

Intermittent drainages are characterized by a defined bed and bank with a distinct high-
water level. They convey flows during storm events but standing water generally does
not persist except in areas where deeper pools form. These types of drainages are
largely unvegetated due to the scouring effects of fast flowing water, but hydrophytic
vegetation may be prevalent at the upper edges of the drainage. Creeks also have a
defined bed and bank with a distinct high-water levei, but may have water flowing in
them year round (perennially) or intermittently. The following creeks occur within the
Preserve along with several unnamed tributaries to Pleasant Grove and Curry Creeks.
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Pleasant Grove Creek

Pleasant Grove Creek flows from east to west along the central portion of the project
site. In this reach, Pleasant Grove Creek is perennially inundated due to surface
runoff from surrounding terraces and from upstream activities. The soil types
associated with Pleasant Grove Creek are Xerofluvents, occasionally flooded (193)
and Xerofluvents, frequently flooded (194) (Figure 25 — NRCS Soi Types).

Scuth Branch of Pleasant Grove Creek

The mouth of South Branch of Pleasant Grove Creek is located within the Preserve.
It is a perennially inundated drainage due to surface runoff from surrounding
terraces and from upstream activities. The soil types associated with South Branch
of Pleasant Grove Creek are Xeroftuvents, occasionally flooded (193) and
Xerofluvents, frequently flooded (194) (Figure 25 - MRCS Soif Types).

Kaseberq Creek

The confluence of Kaseberg Creek and Pleasant Grove Creek is located in the east-
central porticn of the subject parcel near what was the Fiddyment Ranch farming
complex. Itis a perennially inundated drainage due to surface runoff from
surrounding terraces and from upstream activities. The seil types associated with
Kaseberg Creek are Xerofiuvents, cccasionally flooded (193} and Xerofiuvents,
frequently flooded (194). (Figure 25 - NCRS Soil Types).

1.3.2.2 Vernal Pools

Vernal pools are poorly drained, isolated depressions that occur within the Preserve’s
annual grassland habitat, Water ponds in vernal pools for several weeks at a time
during the rainy season and may dry completely if the duration between storm events is
long. Vernal pools are fed by direct rainfail or surface run-off.

In the Mediterranean climate of California’s Central Valley, fall rains initiate the “wetting”
stage during which seeds germinate and dormant perennials re-sprout. As soils saturate
and standing water accumulates, the pool enters the “aquatic” phase. Inundation may
be periodic or continuous, and this variability supports a diverse plant and animal
community. As water levels recede, thought to be primarily through evaporation, the
“drying” phase begins during which pool basins begin drying and plant flowering
reaches its peak followed by the setting of seeds. The final phase is the “drought”
phase and Is characterized by dry soils and dead or dormant vegetation.

Vernal poois on-site range from well-defined basins with distinct boundaries to those
with indistinct boundaries that have been altered over time through previous agricultural
usage of the site. These pools are dominated by such typical vernal pool community
plants as slender popcorn-flower (Plagiobothirys stipitatus), annual hairgrass
{Deschampsia danthonoides), Downingia ( Downingia species), and Vasey’s coyote-
thistle (E£ryngium vaseys). Typical wildlife associated with vernal pools include various
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aquatic invertebrates and amphibians such as the Pacific chorus frog ( Pseudacris
regiffa). On occasion, various bird species may forage and/or rest within vernal poolis.

Vernal pools provide habitat for a variety of endemic and often special-status plant and
animat species (see Section 1.3.3). As such, vernal pools are remnant patches of the
native plant landscape within a grassiand community dominated by non-native species.

1.3.2.3 Seasonal Wetland/Drainage Swales

Within the Preserve, seasonal wetlands and drainage swales occur within the annual
grassland as shallow depressions underfain by slowly permeabie soils. Seascnal wetland
depressions follow a similar hydrological cycle to that of vernal pools, however some
may never have visible ponding. Rather, these depressions/swales may remain
saturated only during the “wet” period (see vernal pool description above).

A variety of plants and wildlife can be found within seasonal wetlands and drainage
swale communities at the Preserve. The “drier” seascnal wetlands/drainage swales may
be dominated by low-growing grasses and annual herbs including Italian ryegrass
(Lolium multifiorum), Mediterranean barley (Hordeum marinum), and hyssop loosestrife
(Lythrum hyssopifofium). The “wetter” seasonal wetlands/drainage swales are
potentially dominated by species such as baltic rush (Juncus bafticus), annual rabbit-foot
grass (Polypogen monspeliensss), Bermuda grass (Cynodon dactylon), and creeping
spikerush ( Eleocharis macrostachya). When inundated, these seasenal wetlands and
drainage swales provide habitat for aquatic invertebrates and amphibians. For most of
the remainder of the year, wildlife usage is similar to that of typical Central Valiey non-
native annual grassiand habitat.

1.3.3 Speciai-Status Species

Several special status species were found within the WRSP during surveys conducted at the
site or have historic records of being present on-site.

1.3.3.1 Vernal Pool Fairy Shrimp

The vernal pool fairy shrimp is an invertebrate fisted as threatened. This species is
protected under the federal Endangered Species Act (ESA) as administered by the U.5.
Fish and Wildlife Service. Only approved biologists with a federal permit can survey for,
net, or handle this species. The U.S. Fish and Wildlife Service authorized impacts to this
species” habitat through the issuance of a Biological Opinion, (Attachment B), and
mitigation for the direct and indirect impacts wilt occur off-site.

Species Account

This was directly adapted from the U.5. Fish and Wildlife website (USFWS 2003a).
The vernal pool fairy shrimp (Branchinecta fynch), is a small branchiopod crustacean
in the family Branchinectidae. It ranges in size from V2 to one inch long. Fairy
shrimp are aguatic species in the order Anostraca. They have delicate elongate
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bodies, large stalked compound eyes, no carapaces, and eleven pairs of swimming
legs. They glide gracefully upside down, swimming by beating their legs in a
complex, wavelike movement that passes from front to back. Fairy shrimp feed on
algae, bacteria, protozoa, rotifers and bits of detritus.

The vernal poo! fairy shrimp occupies a variety of different vernal pool habitats, from
small, clear, sandstone rock pools to large, turbid, alkaline, grasstand valley floor
pools. Aithough the species has been collected from large vernal pools, including
one exceeding 25 acres, it tends to occur in smaller pools. It is most freguently
found in pools measuring less than 0.05 acre. Vernal pool fairy shrimp have been
collected from early December to early May.

Female fairy shrimp carry their cysts in a ventral brood sac. The cysts are either
dropped to the pool bottom or remain in the brood sac until the female dies and
sinks, When the pool dries out, so do the cysts. They remain in the dry pool bed
until rains and other environmental stimuii hatch them. Fairy shrimp cysts are
capable of withstanding heat, cold and prolonged desiccation. When the pools refill,
some, but not ali, of the cysts may hatch. The cyst bank in the soil may contain
cysts from several years of breeding. The average time to maturity is only forty-one
days. Under warmer conditions, it can be as iittle as eighteen (Eriksen and Belk
1999).

The vernal pool fairy shrimp is widespread but not abundant. Known populations
extend from Southern Oregon through most of the length of the Central Valley.
Along the central coast, they range from northern Solanc County to Pinnacles
National Menument in San Benito County. Additional disjunct populations exist: one
near Soda Lake in San Luis Obispo County, one in the mountain grasslands of
northern Santa Barbara County, one on the Santa Rosa Plateau in Riverside County,
and one near Rancho California in Riverside County.

The vernal pool fairy shrimp was identified relatively recently, in 1990. There Is little
information on its historical range. However, since it is currently known to occur in a
wide range of vernal pool habitats, the historic distribution may have coincided with
the historic distribution of Central Valley and Southern California vernal poolis.

1.3.3.2 California Fairy Shrimp

Another vernal pool invertebrate, which is a U.S. Fish and Wildlife Service species of
concern, but is not protected under ESA, is known to be present in the Preserve.
California linderiella { Linderiefla occidentalis), is another invertebrate that lives in vernal
pools and seasonal wetlands. Its life cycle and habitat requirements are simitar to the
vernal pool fairy shrimp.

Species Account

This was directly adapted from the U.S. Fish and Wildlife website (USFWS 2003b).
The California fairy shrimp (Linderielia occidentalis), also known as the California
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linderiella, is a small (about 0.4 inch fong) crustacean in the family Linderiellidae.
Fairy shrimp are aguatic species in the order Anostraca. They have delicate
elongate bodies, farge stalked compound eyes, no carapaces, and eleven pairs of
swimming legs. They glide gracefully upside down, swimming by beating their legs
in a complex, wavelike movement that passes from front to back. Fairy shrimp feed
on algae, bacteria, protozoa, rotifers and bits of detritus.

Most fairy shrimp found in California belong to the Branchinectidae family. These
include the threatened vernal pool. fairy shrimp (see above), which is often found in
the same pools.

California fairy shrimp tend to live in large, fairly clear vernal poois and lakes.
However, they can survive in clear to turbid water with pH from 6.1 to 8.5, and they
have been found in very smali pools. They are tolerant of water temperatures from
41° to 85° F, making them one of the most heat tolerant fairy shrimp in California.

Fernale fairy shrimp carry their cysts in a ventral brood sac. The cysts are either
dropped to the pool bottom or remain in the brood sac until the female dies and
sinks. When the pool dries out, so do the cysts. They remain in the dry pool bed
untit rains and other environmental stimuli hatch them.

Cysts are capable of withstanding heat, cold and prolonged desiccation. When the
pools refill, some, but not ail, of the cysts may hatch. The cyst bank in the soll may
contain cysts from several years of breeding.

Average time to maturity is about forty-five days. Thirty-one seems to be the
minimum time required, which is the longest minimum for any Central Valley fairy
shrimp. (Eriksen and Belk 1999) Adults have been collected from late December to

early May,

The California fairy shrimp is the most common fairy shrimp in the Central Valley, It
has been documented on most land forms, geologic formations and soil types
supporting vernal pools in California, at altitudes as high as 3,800 feet above sea
level,

1.3.3.3 Dwarf Downingia

Dwarf downingia (Downingia pusilla) is a California Native Plant Society List 2 plant.
This means that it is rare, threatened or endangered in California, but more commaon
elsewhere. The habitat of dwarf downingia is threatened by development, agriculture,
grazing, and off-road vehicles (CNPS 2001). Dwarf downingia was found within vernal
pools in the WRSP area during pre-project surveys.

Species Account

Dwarf downingia is an annual herb in the bellflower family (Campanulaceae), 3 to 8
cm tall, with small linear leaves. Its small, radially symmetric flowers are less than 1
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€m, in contrast to all other Downingia species, which have farger, showy,
asymmetric flowers. The flowers, borne at the ends of branches, are five-petaled
white or blue with two small yellow spots near the throat. The fruits are 20-27 mm
long, with tough lateral walls that are dehiscent along transiucent lines (Hickman
1993),

Dwarf downingia grows at the margins of vernal pools and lakes and other mesic
areas in valtey and foothill grassiand, both in alkaline (saline) and non-alkaline soils
less then 150 m. It occurs with other rare wetland and vernal pool species such as
alkali milkvetch {Astragalus tenervar. teney), legenere (Legenere imosa), Bogg's
Lake hedge-hyssop ( Gratiola heterosepala), Heckard's peppergrass (Lepidium latipes
var. frieckardi), and litle mouse-tall (Myosurus minimus sp. apus). It flowers March
through May {Hickman 1993, CNPS 2001).

Dwarf downingia occurs from Merced and Mariposa counties in the south to Tehama
County in the north. Sonoma County is the only coastal county known to support
dwarf downingia (CNPS 2001).

1.3.3.4 Greene's Legenere

Greene’s legenere (Legenere /imosa) is a federal species of concern and a California
Native Plant Society List-1B species. List 1B species are plants that are rare, ‘
threatened, or endangered in California and elsewhere. Legenere was not found in the
WRSP area during recent surveys, historic records show that they were present.

This annual forb typically occurs within vernal pools and seasonal wetlands, and they
are known from scattered. iocations in the Sacramento Valley from 1 to 880 m.
Flowering occurs during Aprit through June. Legenere is known from Lake, Napa,
Placer, Sacramento, Shasta, San Mateo, Solano, and Tehama Counties.

1.3.3.5 Cooper's Hawk

Cooper’s hawk {Accipiter cooperi)) is a California Department of Fish and Game species
of spedial concern, but has no federal special-status. Typical nesting and foraging
habitat inciudes riparian woodland, dense oak woodland, and other woodiands near
water, Breeding range generally includes the Central Valley and the Sierra Nevada and
Coast Range foothills. Cooper’s hawks were cbhserved during surveys of the WRSP area.

1.3.3.6 Burrowing Owl

Burrowing owl {Speotyto cunicuiaria) has no protected status under either state or
federal Endangered Species Acts, but is currently a California Department. of Fish and
Game species of special concern, federal species of special concern, and U.S. Fish and
Wildlife Service migratory bird of management concern. Burrowing owls typically utilize
abandoned ground squirrel {or other mammal)} burrows, abandoned culverts, rubble
pites, or any other substrate that is a burrow analog within open grasslands and
savannah in the Central Valley. They may feed upen insects, smali rodents, and lizards.
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Nesting season occurs during April through July. Burrowing Owls were observed during
surveys of the WRSP area.

1.3.3.7 Ferruginous Hawk

Ferruginous hawk (Butec regalis) is currently a California Department of Fish and Game
species of special concern, federal species of special concern, and U.S. Fish and Wildlife
Service migratory bird of management concern. This species typically occurs in open
habitats and nests from Oregon into Canada, and nesting has recently been
documented to occur in Lassen County, California (Small 1994). For the remainder of
the state, induding the Central Valley, ferruginous hawk occcurrences are restricted to
the non-breeding season (September through April). Winter foraging occurs within a
variety of open habitats including open grassland and savannah. Ferruginous hawks
were ohserved during surveys of the WRSP area.

1.3.3.8 Swainsdn's Hawk

Swainson’s hawks ( Buteo swainsoni) are state-listed threatened species and are
protected pursuant to the California Endangered Species Act. The Swainson’s hawk is
considered a neotropical migrant; it nests in North America (Canada, western United
States, and Mexico) and winters in South America (mainly Argentina). However, recent
telemetry studies indicate that some or all of Swainson’s hawk nesting in California
migrate as far as Mexico or Southern California, or stay within the Central Valley region
during winter months. In California, the Swainson’s hawk nesting season ranges
between mid-March and late August.

Swainson’s hawks nest within tall trees in a variety of wooded communities including
riparian, oak wocdland, roadside landscape corridors, urban areas, and agricultural
areas, among others. Foraging habitat includes open grassland, savannah, low-cover
row crop fields, and livestock pastures. Typical dietary composition of Swainsoen’s
hawks within the Central Valley include California vale (Microtus californicus), California
ground squirrel (Spermophilus beecheyr), ring-necked pheasant (Phasianus colchicus),
many passerine birds, and grasshoppers (Mefanopuius spp.). The refationship of
Swainson’s hawks and agricuttural mowing, harvesting, discing, and irrigating has been
well documented (Estep 1989), where prey becomes increasingly available as vegetative
cover is reduced by such farming activities. Swainson’s hawks and one potential active
nest was observed during surveys of the WRSP area.

1.3.3.9 Northern Harrier

Northern harrier ( Circus cyaneus) has no federal status, but is a California Department
of Fish and Game species of special concern. It is known to nest within the Central
Valley, along the Pacific Coast, and in northeastern Cafifornia. Northern harriers are
ground nesters, and typical nesting substrates inciude emergent wetland/marsh, open
grassiands, or savannah habitats. Foraging occurs over a variety of open habitats, such
as marshes, agricultural fields, and open grasslands. Northern harriers feed upon
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rodents, birds, amphibians, reptiles, crustaceans, and insects. Northern harriers were
observed during surveys of the WRSP area.

1.3.3.10 White-tailed Kite

White-tailed kite { Hlanus feucurus) has no special status pursuant to either state or
federal Endangered Species Acts. However, white-tailed kite are fully protected
according te the Fish and Game Code of California, Section 3511, federal species of
concern, and USFWS migratory bird of management concern. White-tailed kites nest in
trees within riparian, oak woodland, and savannah habitats of the Central Valley and
Coast Range, typically during May through August. White-tailed kite forage within apen
grassland, savannah, and agricultural cropland hahitats, mainly on rodents, but may
also take insects, reptiles, amphibians, and birds. White-tailed kites were observed
during surveys of the WRSP area.

1.3.3.11 Western Spadefoot Toad

The western spadefoot toad (Spea hammondi) is a CDFG and USFWS species of special
concern, and California Code of Regulations fully protected species. Historic records
exist within the WRSP area, however the species was not found during recent surveys
(CDFG 2003). They are most commonly associated with towland annual grassland
habitats but also occur within chaparral and pine-oak woodlands (Stebbins 1985). Within
the Caiifornia, western spadefoot toads are known from the vicinity of Redding, Shasta
County southward to northwestern Baja California, at elevations below 1363 m (CDFG
1994).

Necessary habitat components of the western spadefoot toad include suitable
underground retreats and breeding ponds. The species is mostly terrestrial but requires
temporary rain pools or pools within intermittent drainages to reproduce. Spadefocts
spend maost of their adult life within underground burrows excavated in loose soil, or
other suitable refugia, such as rodent burrows. Suitable breeding sites include
temporary rain pools, such as vernal pools and seascnal wetlands or within portions of
intermittent drainages (CDFG 1994). Breeding and egg laying occurs at night typically
between late February and May (CDFG 1994). Eggs are deposited on submerged debris
and vegetation. After hatching, larvae complete their development within 3-11 weeks,
and postmetamorphic juveniles feed and immediately seek underground refugia.

1.4 Plan Goal

The goal of this Plan is to ensure that the preserved wetland, riparian, and upland habitats
within the Preserve are maintained in good condition such that they will continue to support the
fiora and fauna that the Preserve were established to protect (Conservation Values) in
perpetuity, and to define the specific methods necessary to meet this goal. Conservation
Values are defined as the physical, biological, and environmentat processes needed to maintain
the suitability of habitats in the Preserve. Specific management strategies and biological
monitoring designed to maintain the Conservation Values are discussed in Sections 5.0 and 8.0.
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In order to realize the Plan Goal, the following biological goals are estabiished:

« To maintain in perpetuity, the suitability of the vernal pool and swale ecosystem,
associated watersheds, and uplands within the Preserve for listed crustaceans and other
special status species that inhabit vernal pools.

¢ To preserve in perpetuity, the annual grassland areas habitat for foraging Swainson’s
hawks, and to preserve the riparian corridor for nesting.

+ Preserve the abundance and diversity of the native plant and animal species within the
wetland, grassiand, riparian, and cak woodland habitats.

= Protect the Preserve from the effects of adjacent land uses that may adversely impact
the Preserve.

« Repair or restore adverse conditions within the Preserve.

1.5 Definitions

Although these terms have been defined in the text, this definition section has been provided
for a quick reference.

1.5.1 Annual Report

The yearly report prepared by the Monitoring Bialogist in conjunction with the Preserve
Manager that will be submitted to the Preserve Manager and the Corps by August 15" of
each year.

1.5.2 Biological Opinion

The specific bioiogical opinion issued by the U.S. Fish and Wildiife Service for the
Westpark/Fiddyment Ranch project (Service File #1-1-03-F0013).

1.5.3 City

The City of Roseville.

1.5.4 CDFG

The Catifornia Department of Fish and Game.

1.5.5 Corps

The United States Army Corps of Engineers.

1.5.6 Exotic Pest Plants

Exotic pest plants are plants that are not native, and additionally are invasive, replacing

native vegetation or native habitats. The Monitoring Biclogist and the Preserve Manager
can refer to the species found on the California Exotic Pest Control Councit (CalEPPC) List A,
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List B, and Red Aiert List to assist them in determining if a plant is an exotic plant species of
concern.

1.5.7 Monitoring Biologist

The primary consulting scientist or firm hired to assist the Preserve Manager in performing
the duties and obligations required by this Plan.

1.5.8 Native Plant Species

For the purposes of this Plan, plants native to the Preserve are defined as those plants
befieved by the scientific community to have been present in western Placer County prior to
the settlement of Europeans. The Jepson Manual wilf be the primary reference for
determining if a plant is native or non-native. However, because this reference is specific
onty as to subregions, which encompass portions of several counties, the Preserve Manager
can consuit with the Monitoring Biologist, local botanists, or the local chapter of the
California Native Plant Society to determine if a plant should be considered native to the
Preserve,

1.5.9 Non-native Plant Species
Any plant not considered a Native Plant Species as defined above.
1.5.10 Permit

The spedific U.S. Army Corps of Engineers permit issued for the Westpark/Fiddyment Ranch
project (Regulatory Branch #200200666).

1.5.11 Plan

The Operations and Management Plan for the West Roseville Specific Plan Open Space
prepared in compliance with the Permit and the Biological Opinion.

1.5.12 Preserve

The West Roseville Specific Plan Open Space Preserve consists of a series of riparian/oak
woodland corridors and vernal pool concentrations dispersed throughout the WRSP (see
Figure 2). The Preserve is made up of several different units, and each has been given a
parcef number. One exception is that a 100-foot corridor along Kaseberg Creek where it
passes through Fiddyment Park (a 50 foot buffer on either side of the creek) is covered by
the conservation easement/deciaration of restrictions and Is considered part of the Preserve
even though it is in a park parcel (see Figure 22).

1.5.13 Preserve Function

Preserve function is defined as the physical, biological, and environmental processes needed
to maintain the suitability of the habitats in the Preserve habitats.
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1.5.14 Preserve Manager

The City of Roseville Environmental Coordinator will act as Preserve Manager and will be the
contact for all matters concerning the Preserve.

1.5.15 Qualified Personnel

Professional biologists, botanists, and other specialists employed to assist the Preserve
Manager in performing the duties and obligations required by this Plan.
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2.0 PRESERVE MANAGEMENT DURING PROJECT CONSTRUCTION AND DEDICATION
_ __OF PRESERVE PARCELS TO THE CITY

2,1 Protective Measures to be Taken During Initial Project Construction

As the WRSP area is built out, construction will take place along the various Preserve
boundaries and within the Preserve itself. Past experience has shown that biological
resources in urban preserves are vulnerable to disturbance during construction. In general,
the minimum necessary construction area will be used (if within the Preserve). Construction
limits will be set that do not encroach on any preserved wetlands. To avoid impacts to the
Preserve and the protected resources, the following protective measures will be taken
during project construction.

2.1.1 Improvement Plans

To ensure that that contractors working on projects adjacent to the Preserve are aware of
it's presence, improvement plans for projects adjacent to the Preserve will show the
Preserve boundary and the Preserve will be labeled.

2.1.2 Pre-Construction Meetings

Pre-construction meetings for construction occurring adjacent to or in the Preserve will
address the presence of Preserve, the sensitive habitats present and minimization of
disturbance to the Preserve, The City inspectors can also conduct a post-construction
inspection to determine if those conducting the construction need to do any post-
construction remediation.

2.1.3 Temporary Grading within the Preserve

To achleve the appropriate grade to install several roads, pads, bike trails, and constructed
wetlands, etc. within and along the Preserve boundaries, some temporary grading and
slopes will occur in the Preserve. This temporary grading will not disturb or modify existing
preserved wetlands. Portions of the Preserve that are graded will be hydroseeded with
native seed as described below in Section 2.1.7 to re-establish vegetation.

2.1.4 Temporary Construction Fencing

Prior to construction within any phase of the WRSP, high visibility temporary construction
fencing will be instalied along all Preserve parcels within the phase under construction.
Additionally, temporary construction fencing will be installed along any Preserve boundaries
outside of the phase under development, but adjacent to where development is occurring.
Fencing will also be installed at the limits of construction within the Preserve when
improvements such as the bike trail, detention weir, etc, are installed (please see 2,1.3,
below). In all cases, this fencing will be maintained daily until permanent fencing is
instalied. Prior to the completion of construction of each portion of the project, this
temporary fencing must be replaced by the developer with permanent fencing, except

West Roseville Specific Plan Open Space Preserve . 21
Operafions and Management Plan - DRAFT - 121203



where the Preserve is contiguous with the open space of neighboring projects (see Section
9.3).

2.1.5 Flagging Preserved Wetlands Adjacent to Construction Within the
Preserve

If construction is occurring within the Preserve, prior to installation of temporary
construction fencing denoting the limits of construction, the developer or the developer’s
contractor will hire a professional wetland biotogist to flag the preserved wetland(s) within
25 feet of the limits of construction with three foot high, brightly colored pin-flags so that
workers are aware of the location of the protected habitat and can install the temporary
construction fencing accordingly.

2.1.6 Storm Water Pollution Prevention

Storm water best management practices (BMPs) prevent pollutant discharges into the
Preserve and are required by the State Water Resources Control Board for any project over
one acre in size. A Storm Water Pollution Prevention Plan (SWPPP) will be prepared and
implemented to control sediment and erosion during construction. This includes preventing
runoff from dust contrel and dewatering. Oil, soil amendments (e.q., lime) or other
chemicals used in construction activities shall not be allowed to contaminate site runoff that
discharges to the Preserve. For all construction related activities in and adjacent to the
Preserve, perimeter BMPs shail be instailed (i.e., straw wattle, sift fencing, etc.) as a
minimum sediment control measure at all times (year round).

2.1.7 Use of Native Grasses in Post Construction Revegetation

When construction work disturbs soil within the Preserve, all seed used to revegetate must
be native to California, preferably ecotypes from the Placer or surrounding counties.
Attachment D provides guidelines for seed mixes for different revegetation situations, but
the project engineer will ultimately need to approve the seed mix to ensure that the seed
mix will result in revegetation that meets required performance standards, Attachment D
also provides jocal native grass seed companies,

2.1.8 Trash Removal and Post Construction Clean-Up

During construction, paper trash, food wrappers, and other trash often blows into preserve
areas from adjacent construction sites. The developer or the developer’s contractor will
remaove trash blown into the Preserve from adjacent construction on a daily basis. After
construction is complete and the temporary construction fencing has been repiaced by
permanent fencing, temporary fencing and posts will be removed from the Preserve.
Additionally, when disturbed areas adjacent to or within the Preserve (e.q. bike trail
construction) have become revegetated and construction is complete, all temporary erosion
controi materials {e.g. straw bales, straw waddles and stakes, silt fencing) will be removed
from the Preserve,
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2.2 Preserve Management During Project Construction

During project construction, prior to turning the individual Preserve parcels over to the City, the
developer will be responsible for the management and monitoring of the Preserve. The
developer will hire a professional biologist to carry outf the required monitoring activities. The
degree of monitoring required depends on the proximity of active development to the Preserve
parcel. Portions of the Preserve will be isolated from development during the initial phases of
construction. Figure 27 - Phasing of Development, shows the phases of development in both
the Westpark and Fiddyment Ranch portions of the WRSP. If development is occurring in any
given phase, then the Preserve parcels in that phase will be managed and monitored according
to Sections 3.0 — 11.0). If construction has not yet commenced in a given phase then less
Intensive monitoring is required but cther management tasks remain (e.g. non-native species
management, annua!l reporting, etc.). Grazing may or may not be implemented during project
construction depending on access, fencing, and presence of active construction equipment.

2.3 Preserve Monitoring During Project Construction

Three monitoring visits are required each year, however they will not require the detailed
floristic and invertebrate monitoring. One monitoring visit will be made in the period from
December to February, one in the period from April to June, and one in late summer or earty
fall, and shall cover the following:

2.3.1 Habitat Function

The purpose of assessing habitat function is to ensure that the preserved wetland and
upland habitats continue to have the appropriate hydrologic regime for that habitat type,
monitor anthropogenic influences on the different habitats, and to informally document
{make a species list as meandering transects are walked) the plant species that are present
and animai species that are using the Preserve.

2.3.2 Thatch Accumulation

The Monitoring Biologist will make an annual determination as to the extent of thatch
accumulation. If excess thatch is present, the monitoring biologist wilt work with the
Preserve Manager to determine the best removal practice for the site. Several management
practices can be used to address this issue including controlled burning, mowing, or grazing
as described previously.

2.3.3 Newly Introduced Non-Native Plant Species

The Monitoring Biologist will assess the presence of any newly introduced non-native plant
species and recommend corrective actions as needed. Special attention will be paid to
exotic pest plants. The baseline map deveioped in the first few years will be used in this
annual assessment,
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2.3.4 Preserve Function

The overall Preserve function should be assessed, taking into account the above factors and
the purpose of the Preserve, which is to support the flora and fauna of the wetlands and
uplands in perpetuity,

2.4 Dedication Process for Preserve Parcels

The following section cutfines the Community Development Department’s procedures for
dedicating a Preserve parcel to the City. Other Departments in the City may have additional
requirements:

Prior to dedication, the Preserve Manager or other designated City staff member will conduct a
walk-through with the parcel owner. The purpose of this walk-through will be to:

« [Ensure that permanent fencing has been installed according to the O and M Plan.

» Ensure that cattle (grazing) fencing has been installed or the existing fencing has been
repaired or upgraded, if needed.

+ Irash and debris has been removed from the parcel.
Ensure that any areas of erosion, sedimentation, or vandalism resulting from
surrounding development have been corrected.

Additionally, these items/documents are required:

Appropriate funding for Preserve management is available to the City.

A title report less than 6 months old.

Grant deed with legal description and map.

Phase 1 Site Assessment for hazardous materials.

Sign-off from the Corps or City Planning Department that wetland mitigation (Corps) or
oak tree mitigation (Planning) has meet it’s success criterta and the mitigation obligation
has been met (if applicable for the individual parcet).

& & & = @

Upon dedication to the City, the Preserve parcel will be managed by the City according to this
Plan.
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3.0 PRESERVE OWNERSHIP AND FUNDING MECHANISM

3.1 Preserve Qwner

The City of Roseville will ultimately become the Preserve Owner. See Section 2.4 for dedication
process for open space parcels. The corridor along Pleasant Grove Creek will not be dedicated to
the City until the oak weodland mitigation (if installed in the Preserve) is complete (see Section
11.5), and the Corps has signed off that the wetland mitigation within the corridor has met its finai
success criteria (see Section 11.5). Until that time, the developer is responsible for monitoring
and maintaining the corridor according to this Plan. Upen dedication of any of the Parcels to the
City, the City will manage and maintain each Preserve Parcel. The Preserve Manager will be
responsible for implementing or overseeing the management and maintenance of this Preserve as
outlined above. The following sections outline the funding sources for Preserve management and
monitoring.

3.2 Funding Mechanism

Funding for the perpetual maintenance of the Preserve will be provided through an endowment

and Community Facilities District (CFD). The amount of funding required to carry out the tasks

described in this Plan were agreed upon by the City, the Service, and the Corps. A PAR analysis
was used to calculate the amount needed.

3.2.1 Whatis a PAR?

A PAR is a property analysis record. PARs are generated through the use of a computer
program written by the Center for Natural Lands Management to allow government
agencies, land trusts, and preserve management foundations and organizations to better
define and understand the financial obligations that come with managing natural areas.
The program lists a number of activities, structures, and overhead costs associated with
preserve management and allows the user to choose the tasks that apply. These costs are
then tabulated and printed out for budgeting purposes.

3.2.2 Start-up Endowment

A start-up endowment of , will be placed in an escrow account to ensure
funding for the first years of preserve management. This endowment fund will be
provided by . The developer will have access to the endowment fund for

preserve management and monitoring tasks until the Preserve is turned over to the City.
3.2.3 Lighting and Landscape District Funding

The long~term preserve management and maintenance funding will be provided for by a
Community Facilities District (CFD} funding. The CFD funds will be collected by the City of
Roseville. A subset of the overall annual CFD assessment will be used to fund the perpetual
maintenance of the Preserve. An estimate of the per-year costs of implementing this Plan
for both the Westpark and Fiddyment Ranch portions of the WRSP have been determined
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using the PAR software, and the printouts are included in Attachment E. This analysis was
used as a basis for determining the amount of the annual CFD assessment required to
adequately maintain the Preserve in perpetuity.

3.2.4 Contingency Funds
A part of the funding for the management of the Preserve is a contingency fund as shown

in the PAR. This fund is in place for emergencies such as vandalism of fencing, signage, or
other unanticipated needs.
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4.0 PRESERVE PERSONNEL

The two roles outlined below make up the primary personnel that will oversee, monitor and
coordinate the maintenance of the Preserve. They are intended to work together as a team to
accomplish the management of the Preserve by exchanging information, problem solving and
generally having a proactive relationship.

4.1 Preserve Manager

The Preserve wili be managed by the City of Roseville (City) pursuant to the conservation
easement/deciaration of restrictions (Attachment C) and this Plan. The City Environmental
Coordinator will act as Preserve Manager, Funding for the perpetual management and care of
the Preserve will be provided for by an endowment fund and a Community Facilities District
annual assessment as described under Section 3.0.

4.1.1 Preserve Manager Responsibilities

The Preserve Manager’s responsibilities and duties shall include but not be limited to:

* & & 9 w »

Reviewing construction activities in and adjacent to the Preserve.

Monitoring and seeking correction for impacts to the Preserve from adjacent land
uses. .

Coordinating General Inspections of the Preserve as required by this Plan.

Assuring that gates, fencing and signage at the Preserve are maintained.
Coordinating trash removal from the Preserves.

Coordinating thatch or non-native (exotic) plant management.

Coordinating grazing of the Preserve parcels as discussed in this Plan.

Coordinating Biological Inspections of the Preserve by a qualified biologist
("Monitoring Biologist™).

Reviewing monitoring data and coordinate with the Monitoring Biologist, the Corps,
and the Service for any remedial action.

Submitting an Annuai Report in coordination with the Monitoring Biologist regarding
the status of the Preserve to the Corps and the Service.

Maintain a File for the Preserves. This File will contain a record of management and
maintenance related activities, correspondence and determinations regarding the
Preserve.

Arrange for any corrective action necessary to ensure the performance of the habitat
within the Preserve.

Coordinate use of the Preserve for education, restoration efforts, or other tasks such
as grant proposals.

Work with the Monitoring Biologist and agency staff.

4.2 Use of Qualified Personnel/Monitoring Biologist

If the Preserve Manager does not have the appropriately trained staff to carry out any of the
specialized tasks required by this Plan, the City shall retain professional biologists, botanists or
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other types of specialists (the Qualified Personnel, including the Monitoring Biologist) to conduct
specialized tasks. The Monitoring Biologist shall be familiar with California flora and fauna, and,
in particular, shall have knowledge regarding vernal pool species and their ecology.

4.2,1 Qualified Personnel/Monitoring Biologist Potential Responsibilities
Overall, duties of the Qualified Personnel may include but are not limited to:

« Wetland function and erosion monitoring tasks.

» Evaluating the accumulation of dead vegetative matter (thatch) and
recommending removal, if needed.

« Evaluating grazing practices and recommending changes, if needed.

« Evaluate the presence of newly introduced non-native (exotic) plant species and
recommend management, if needed. (This will be limited to new populations or
new species. It is understood that there is an existing suite of non-native
invasive plant species in the Preserve.)

» Conducting the Biological Inspection, collecting data on the Preserve and
preparing reports required by this Plan.

o Evaluating site conditions and recommending remedial action to the Preserve

Manager.
e Assist in reviewing or planning restoration activities, use of the Preserve for

education, or other tasks such as grant proposals.
o  Work with the Preserve Manager and agency staff.

4.3 Changes in Personnel

If the Preserve Manager or the Qualified Personnel are changed, the outgoing and incoming
personnel will tour the Preserve together and the former will advise the latter of trends,
problem areas, and any administrative difficulties.
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5.0 LONG TERM PRESERVE INSPECTIONS AND REPORTING

5.1 Schedule

Detailed menitoring of each Preserve parcel begins when construction begins in the phase (see
Figure 27 - Phasing of Development) where that the open space parcel is located. See Section
2.2 for inspections required prior to the start of construction. The schedule of inspections for
the Preserve is as foliows:

» The Monitoring Biologist shall conduct three Biological Inspections each vear,
one in the period from December to February, one in the period from April to
June, and one in late summer or early fall.

» The Preserve Manager shali conduct (at minimum) two General Inspections each
year.

Please see Attachment F for a monitoring timeline.
5.2 General Inspections

The Preserve Manager shall arrange for the General Inspections to be made to ensure the
integrity of the Preserve. Inspections will concentrate on an evaluation of the foliowing factors:
erosion, fire hazard reduction, fencing integrity, condition of signage, trash accumulation, and
evidence of unauthorized use by motor vehicles. The entire perimeter of the Preserve should
be covered, as well as meandering transects through its interior. A Preserve Inspection Sheet
(Attachment G} will be utilized in order to evaluate the above criteria during each field visit.
Previous inspection sheets should be reviewed before each visit in order to determine that a
possible or recurring problem area is not missed. If any problems are identified, more frequent
inspections will be done in order to closely track any problems as well as to ensure that
remedial actions are effective. Evaluation and corrective actions for each factor are described
below:

5.2.1 Erosion and Sedimentation

If it is determined during the inspection that adjacent sheet-flow drainage is causing any
erosion, sedimentation or other adverse effects upon the Preserve, immediate standard
erosion control measures (such as the installation waddies) will be implemented. This is
most crucial during initial construction activities. If any significant erosion/sedimentation
problems occur, the Corps and the Service will also be notified and a gualified erosion
control specialist will be consuited. See Section 10.0 for remediation actions for
sedimentation.

5.2.2 Fire Hazard Reduction -

If at any time conditions at the Preserve become a fire hazard, the Preserve Manager will
work with Corps, the Service and the local fire authorities to decide on the best method to
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reduce the fire risk at the Preserve. Fire breaks are allowed within the 50-foot buffer. Fire
breaks in other focations within the Preserve would require Corps and Service approval,

5.2.3 Fencing, Gates, Bollards and Signage

The condition of the fencing, gates, bollards and signage at the Preserve should be checked
during the General Inspection. The City will be responsible for maintaining the fencing,
gates, bollards and signage.

5.2.4 Trash Accumulation
The Preserve Manager will arrange for the removal of trash from the Preserve quarterly.
5.2.5 Unauthorized Motor Vehicle Use

The perimeter of the Preserve will be inspected for evidence of unauthorized motor vehicle
use/access. If necessary, corrective actions such as repairing locks and gates wiil be taken,

5.3 Biological Inspections

In managing the Preserve, measures must be taken to help ensure that the existing conditions
are maintained over the long term. Inspections by a qualified biologist will help ensure the
long-term integrity of the wetland and upland habitats.

The Biological Inspections of the Preserve will be conducted by the Monitoring Biologist three
times per year in order to monitor specific aspects of the Preserve habits as well as general
watland function, thatch accumulation, newly introduced exotic species, overall Preserve
function and potentially the grazing regime in Parcels F-80 and W-81. The entire perimeter of
the Preserve should be covered, as weli as meandering transects through its interior. The goal
of all these surveys is to help ensure that the various habitat types are maintained in
perpetuity. The surveys are more particularly described below. The first inspection will focus
on the hydrology of the vernal pools and the presence of listed vernal pool crustaceans. The
second inspection is intended assess the various wetland habitats during the floristic season in
particuiar, the vernal pool habitat; and the third will focus on upland and riparian habitats,
problem areas, grazing regime, and assessing the success of restoration efforts or remediation
activities. Although each of these surveys has a focus, all aspects of the Preserve will be -
reviewed, generally, during each visit,

5.3.1 Biological Inspection Tasks

In general, the following aspects of the Preserve should be monitared during alt Biological
Inspections.

5.3.1.1 Habitat Function

The purpose of assessing habitat function is to ensure that the created/preserved
wetland and upland habitats are continuing have the appropriate hydrologic regime for
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that habitat type, monitor anthropogenic influences on the different habitats, and to
informally document (make a species list as meandering transects are walked) the plant
species that are present and animal species that are using the Preserve.

5.3.1.2 Thatch Accumulation

The Monitoring Biologist will make an annual determination as to the extent of thatch
accumulation. If excess thatch is present, the monitoring biolegist will work with the
Preserve Manager to determine the best removai practice for the site. Several
management practices can be used to address this issue including controlled burning,
mowing, or grazing as described previously.

5.3.1.3 Newly Introduced Non-Native Plant Species

The Monitoring Biologist will assess the presence of any newly introduced non-native
plant species and recommend corrective actions as needed. Special attention will be
paid to exotic pest plants. The baseline map developed In the first few years will be
used in this annual assessment.

5.3.1.4 Preserve Function

The overall Preserve function should be assessed, taking into account the above factors
and the purpose of the Preserve, which is to support the flora and fauna of the wetlands
and uplands in perpetuity.

5.3.2 Survey Descriptions and Methods

The following paragraphs describe the methods for the surveys to be conducted on an
annual basis during the three Biologicai Inspections.

5.3.2.1 First Survey

The purpose of this survey is to review the hydroiogic conditions of the site's vernal
pools and monitor for changes in the watershed that may affect vernal pool hydroiogy.
As stated in the Biological Opinion, the hydrologic integrity of vernal pool habitat is of
primary importance to maintaining any current populations of the listed crustacean
species. This survey should occur during December, January, or February. The
preserved wetiands will be qualitatively assessed for hydrologic function and notes witl
be made regarding the hydrology of any pools that appear too wet or too dry for the
typical hydrologic regime for that wetland type. During this field visit, using a fine mesh
dip-net, a USFWS permitted biologist will sample a minimum of five percent (5%)
(randomly selected annually from throughout the Preserve) of the preserved vernal
pools for listed crustacea. The Monitoring Bioiogist will note any vernal pool
branchiopods. A sample data sheet is included in Attachment G for this purpose. When
appropriate, management recommendations to preserve vernal pool hydrology and
wetland function of other wetlands will be made by the Monitoring Biologist to the City,
specifically the Preserve Manager. A 90-day report of findings wilt be submitted to the
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Service each year that sampling takes place. The Monitoring Biologist’s federal permit
requires this report. Additionally, all items listed under 5.3.1 will be assessed.

5.3.2.2 Second Survey

The second survey will occur between Aprit and June. Vernal pool flora wilt be
qualitatively assessed for five percent (5%) of the vernal poois (randomly selected
annually} located throughout the Preserve. A sample data sheet for this survey has
been included in Attachment G. The Monitoring Biologist will assess the vegetative
cover and determine If each monitored vernal pool continues to be dominated by vernal
pool plant spedes, recognizing that some of the vernal pools in the Preserve may not
currently be dominated by vernal pool plant species. Plant species having greater than
twenty-five percent (25%) vegetative cover will be considered dominant. Of these
species, at least eighty percent (80%) will be dassified as “vernal pooi indicators” or
“vernal pool associates” as described in "Plant and Animal Taxa Known to be Associated
‘with Vernal Pools”(California Department of Fish and Game, 1996). If the 80%
threshoid is not met for any of the vernal pools, then notes regarding possible causes
for changes in species distribution and recommendations regarding remedial action, if
any, should be included in the annual letter report. 1t should be recognized that, pre-
project, some pools likely do not meet this 80% goal. Additionally, all items listed under
5.3.1 will he assessed.

5.3.2.3 Third Survey

The third survey will occur late summer of fall and will focus on upland habitats,
problem areas, and assessing the success of restoration efforts or remediation activities,
and potentially the grazing regime for the coming grazing season. See Section 8.2.3.4
for a description of the monitoring required to assess the grazing regime. Additionally,
all items listed under Section 5.3.1 wili be assessed,

5.4 Agency Monitoring/Inspection
The Corps and the Service may inspect and monitor the condition of the Preserve at any time.
5.5 Annual Reporting Requirements

The Monitoring Biologist will prepare an Annual Report in conjunction with the Preserve
Manager, which will be submitted to the Corps and the Service by August 15" of each year.
The letter report will include at minimum, a map of the Preserve, photos documenting the
status of the Preserve, a description of proposed activities and maintenance or management
actions as required by this Plan, a description of actions for which Corps and Service notification
or approval was not needed, but were carried out during the year, observations from the
Biological Inspections, and recommendations for altered management practices as needed.

The report will refer to the Corps reguiatory branch number for the project, which is 200200666
and the Service file number which is 1-1-03-F-0013. The reports will be sent to the attention of
Chief, Sacramento Valley Office, Regulatory Branch, at the Corps and Division Chief,
Endangered Species Branch, Sacramento Field Office, at the Service.
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6.0 AGENCY NOTIFICATION

The Corps and the Service have expressed a desire to be notified when certain management
and maintenance activities are undertaken within the Preserve. It s also recognized that the
Preserve Manager needs be able to carry out management and maintenance activities in a
timely and responsive manner. (In this section “Agency” or "Agencies” means the Corps and
the Service.) Therefore, the following notification requirements have been defined:

6.1 No Notification Required

If an activity in this Plan does not have a specific requirement for notification, is not a
Prohibited Activity (see Section 7.0), review and approval or a permit is not required, then no
notification is required. If an activity was not anticipated by this Plan, and therefore is not
mentioned, notification is required.

6.2 Notification

For those activities noted in this Plan as requiring Agency notification, the foltowing action will
be taken. All efforts will be made to outline the activities for the coming year in the annual
letter report, which is submitted by August 15" of each calendar year. If this is not possible,
then the Preserve Manager will submit a separate letter to the Agencies. Either will include a
written description of the activity, including when the activity will take place and what
methodology will be used, as well as a map showing what areas will be targeted. The Agencies
will have 30 days to contact the Preserve Manager to discuss the activity if they do not
approve. If the Preserve Manager is not contacted within 30 days, then the activity will be
considered approved. Notification wili be made either by fax, emalil, registered mail, or
overnight transmittal.

6.2 Review and Approval

For those activities noted in this Plan as requiring Agency review and approval, the following
action wili be taken. All efforts will be made to outline the activities for the coming year in the
annual letter report, which is submitted by August 15™ of each calendar year. If this is not
possible, then the Preserve Manager will submit a separate letter to the Agencies. Either wili
include a written description of the activity, including when the activity will take place and what
methodology will be used, as well as a map showing what areas will be targeted. The Agencies
will have 60 days to review, discuss, and approve o disapprove the activity. For these
activities, the approval from the Agencies must be written, Submittal of activities for review
and approval as well as written approval back from the Agencies will be made either by fax,
email, registered mall, or overnight transmittal.

6.4 Activities Requiring a Permit

Some of the activities mentioned in this plan may have the potential to “impact” wetlands or
waters of the .S, The term “loss of waters of the U.S.”, which is the closest term defined in
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the Federal Register to “impact”, is defined on page 2094 of the Federal Register, Volume 67,
No. 10 / Tuesday, January 15, 2002 / Notices, as follows:

Waters of the U.5. that include the filled area and other waters that are
permanently adversely affected by flooding, excavation, or drainage because of
the regulated activity. Permanent adverse effects include permanent above-
grade, at-grade, or below-grade fiills that change an aguatic area to dry land,
increase the bottom elevation of a waterbody, or change the use of a waterbody.
The acreage of loss of waters of the U.S. is the threshold measurement of the
impact to the existing waters for determining whether a project may qualify for a
NWP; It is not a net threshold calculated after considering compensatory
mitigation that may be used to offset losses of aguatic functicns and values,
The loss of stream bed includes the linear feet of stream bed that is filled or
excavated. Waters of the U.S. temporarily filled, flooded, excavated, or drained,
but restored to preconstruction contours or elevations after construction, are nat
included in the acreage or linear foot measurements of loss of waters of the U.S.
or loss of stream bed, for the purposes of determining compliance with the
threshold limits of the NWPs,

The purpose of this section is to darify, that while this Plan may call out future activities as
allowed in the Preserve, this does not mean that the activity does not require a separate
authorization (permit) under Section 404 of the Clean Water Act if it will impact waters/wettand
not previousty permitted. Also, if a project will not result in the permanent loss of wetlands or
waters of the U.S., only temporary loss or “impact”, a permit is still required. There are several
Nationwide Permits (Nationwide Permits, are permits for activities resulting in the loss of less
than 0.50 acre of wetlands or waters of the U.S.) currently (2003) available for maintenance
activities. These are NWP 3, Maintenance, NWP 7, Oulfall Structures and Maintenance, NWP
12, Utility Line Activities; and NWP 31, Maintenance of Existing Flood Control Facilities.
Issuance of a permit by the Corps may require the Corps to consult with the Service., Specific
maintenance activities may also qualify for the Clean Water Act Section 404(f} exemption for
maintenance. If there is a question regarding whether a maintenance activity will reguire a
Corps permit, the Preserve Manager should seek guidance from the Corps.

Some of these activities may also need a Streambed Alteration Agreement from the CDFG.
Pursuant to Section 1600- of the California Fish and Game Code, the CDFG requires entitias
obtain a Streambed Alteration Agreement for activities affecting the bed, bank, or channel of a
lake, river, stream, or drainage, as defined by CDFG.

6.5 Emergency Situations

Should an emergency situation arise that requires immediate action in an upland area, and
would normaily require that the Corps be notified or have review and approvat authority, the
Corps will be notified verbally within forty-eight (48) hours, with written confirmation of the
actions taken within one (1) week. In these situations, “emergency” is a situation which would
result in an unacceptable hazard to life, a significant loss of property, or an immediate,
unforeseen, and significant economic hardship.
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Should an emergency situation arise that requires immediate action in a wetland or waters of
the U.S., but would normally require that a permit be obtained from the Corps, the following
applies as stated in the Code of Federal Regulations, Title 33, Chapter II, Part 325, Section
325.2 - Processing of Applications:

Emergency procedures - Division engineers are authorized to approve special
processing procedures in emergency situations. An “emergency" is a situation
which would result in an unacceptable hazard to life, a significant loss of
property, or an immediate, unforeseen, and significant economic hardship if
corrective action requiring a permit is not undertaken within a time period less
than the normal time needed to process the application under standard
procedures.

California Fish and Game Code Section 1600- also has emergency procedures stipulations that
may apply.

6.6 Notification Regarding Listed Species

Within three (3) working days of finding any dead or injured individuals of any species listed
under the Federal Endangered Species Act, or any unauthorized take of the species listed in the
Biological Opinion, the Preserve Manager must notify the U.S. Fish and Wildlife Service, Division
Chief of Endangered Species at (916) 414-6600, or applicable number at that time. Al such
notices shall include the date, time and location of the incident or of the findings of a dead or
injured animal.

6.7 Changes in Notification Requirements

The City, the Service, and the Corps may agree to change the nofification requirements for certain
activities that do not require a permit. These would be cases where repeated notification or
requests for approval have been made for a certain activity and a course of action has been
established. To reduce staff time required from both the City and the Agencies, the City would
folfow the approved course of action and notification would not be required.
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7.0 PROHIBITED ACTIVITIES WITHIN THE PRESERVE

This section outlines the restrictions on activities that can take place in the Preserve. Itis
understood that the following activities are prohibited, except as needed to
accomplish the above-mentioned management and maintenance activities or as
described below. Additionally, if any of these prohibited activities must be
undertaken due to special circumstances, they may be reviewed and approved by
the Corps and/or the Service on a case-by-case basis.

7.1 Access to the Preserve
The intent of the Preserve is to maintain the habitats of the preserved habitats in perpetuity.
Limited access to the Preserve will further this goal. Regular, off-trail pedestrian access to the

Preserve should be discouraged through fencing and signage. See Section 8.2.1 for a
description of authorized access. All other off-trait access to the Preserve is not allowed.

7.2 Vegetation Removal

No killing, removal, or alteration of any existing native vegetation will be allowed in the
Preserve except as described in this Plan,

7.3 Burning and Dumping

No burning or dumping of rubbish, garbage or any other wastes or fill materials wiil be allowed
in the Preserve. The foregoing prohibition shall not be interpreted to prohibit controlled
burning as a method of thatch management.

7.4 Disking
No disking can occur in the Preserve except within the Community Garden (see Section 11.43.
7.5 Additional Roads, Trails, and Utility Lines

Roads, trails, and utility lines not called out in this Plan wili not be allowed in the Preserve
without review and approval of the Corps and the Service.

7.6 Equipment or Fuel Storage

There wiil be no equipment or fuel storage within the Preserve except within the Community
Garden and then, only for the purpose of garden eguipment.

7.7 Topography
Once adjacent development is complete and authorized structures (e.g., detention berms,

outfalls, bike trails) have been constructed, no alteration may be made to the existing
topography of the Preserve, This includes leveling or grading. If success monitering indicates
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that & constructed wetland feature is not functioning correctly and regarding is needed to
achieve proper wetland function, then that is allowed. Tilling the soil in the Community Garden
(may include leveling or grading) is aflowed. No exploration, development, or extraction of oil,
gas or minerals may be made from the Preserve.

7.8 Pesticides and Chemical Agents

Except as needed for management of the Preserve’s habitat, the 18” shoulder of the bike trail
or within the Community Garden as outiined in this Pfan (see Section 8.2.4.4) or as approved
by the Corps and the Service, there shall be no use of any pesticides, fungicides, insecticides or
any other chemical agents used to kill or suppress plants, animals, or fungi in the Preserve

7.9 Motor Vehicle Use

No motorized vehicles shall be ridden, brought, used, or permitted on any portion of the
Preserve with the exception of the following. Motorized vehicular use will be restricted to that
required for Preserve maintenance purposes such as stream maintenance (including flood
control structures), non-native {exotic) plant species management, fencing repair or
replacement, round-up or delivery of cattle for grazing or delivery of feed, for emergency or law
enforcement situations requiring access by medical, fire or law enforcement vehicles, access as
necessary for utllity maintenance, and for access to and work within the Community Garden.
This may include the use of tractors or other motorized garden/farm equiprment.

7.10 Construction

Once adjacent development Is complete and the structures and improvements called out in this
Plan are in place (e.g. detention basin, water quality basins, outfalls, and in the future, the bike
trail), no construction, placement of new structures, or new roads shali be allowed in the
Preserve without the review and approval of the Corps and the Service.

7.11 Non-native Plants

No non-native piants will be pianted in the Preserve except as allowed in the Community Garden
(see Section 11.4).
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3.0 LONG TERM MANAGEMENT OF THE PRESERVE

8.1 Adaptive Management

In preparing a management plan for habitat to be preserved in perpetuity, it must be
acknowledged that there will undoubtedly be future developments in habitat and species
management that may affect how the Plan Goal is met. This management plan can onfy

provide guidance for adopting new technologies or practices as they are developed. Ultimately,
the Preserve Manager in coordination with the Monitoring Biologist, the Corps, and the Service,

must determine the appropriate management decision for a given situation. The following
management strategies, approved uses, and restrictions are intended to provide a framework
for the long-term management and operation of the Preserve. Before considering any
management action, the Preserve Personnel must consider the Plan Goal, which is to ensure
that the protected wetland and upland habitats within the Preserve are maintained In good
condition such that it will continue to support the flora and fauna of the uplands and wetlands
in perpetuity. Furthermore, this Plan cannot anticipate all possible site conditions. Therefore,
a condition arises which is not specifically addressed by this plan, the Preserve Manager may
upon review and approval by the Corps and the Service, adopt techniques not described here.

8.2 Preserve Management Activities and Guidelines

The following outlines management and maintenance activities that are allowed within the
Preserve.

8.2.1 Authorized Access

’

if

The intent of the Preserve is to maintain the habitats of these areas in perpetuity. Limited

access to the Preserve will further this goal. Public access to the Preserve should be
through bike trails and interpretive trails (within Kaseberg corridor ~ See Figure 23 -
Fiddyment Park Amenities) and is encouraged. The public can learn to respect and enjoy
the protected habitats if they are provided appropriate access. Off-trail pedestrian access
to any of the Preserve parcels will be discouraged through fencing and signage. The
exception is the Community Garden, where full access to the Preserve within the defined

Community Garden area is allowed. Access to the Preserve for maintenance activities (such

as utility maintenance) is allowed, but shouid be restricted to the immediate area where
maintenance is occurring. Access to the Preserve by the grazing contractor is alfowed.

Access to the Preserve in emergency or law enforcement situations, by medical, fire or law

enforcement personnel or vehicles is allowed. Approved access to the Preserve for
educational, clean-up, or habitat restoration activities is allowed (See Section 11.0).

8.2.2 Thatch Management

Historically, grassland, and oak savannah/woodland habitats burned periodically due to the

occasional wildfire. These fires would burn dead piant material or thatch, keeping it from
building up. Native ungulates, and later cattle, have inhabited the grasslands within the
Preserve. The grazing and trampling action of these animals also would have reduced the
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amount of dead plant material. In urban preserves, thatch has an opportunity to build up
because of the lack of fires and grazing. This buildup of thatch can be detrimental to the
Preserve habitats, especiaily vernal pools and seasonal wetlands (Barry 1996). During the
one of the biological surveys (as discussed below in the section titled Inspections), the
Monitoring Biologist will make a determination as to the extent of thatch accumulation and
if it is adversely impacting the Preserve habitats. Three methods for managing thatch are
outlined below:

8.2.2.1 Controlled Burns

Controlled burning is an excellent way to eliminate accumulated plant matter and also
serves to reduce cover of non-pative annual grasses (Pollak and Kan 1996). While
prescribed burning is an effective tool in the long-term management of thatch
accumulation, this Preserve will have residential buildings in close proximity, making
controlled burns a potential public safety hazard. A controlied burn would require a
burn permit and Fire Department staff. In this case, prevailing winds would carry
smoke toward development (Terri Shirhali, pers. comm.). Therefore, controlled burns
may not be the preferred method of thatch management. However, controlled burns
are not prohibited by this Plan. When carefully planned with the local fire authorities,
some controlled burns have been successfully conducted in urban areas. If a controlled
burn is planned for the Preserve, the Corps and the Service will be notified.

8.2.2.2 Mowing

Another method to remove thatch is the mechanical mowing. In order for mowing to be
effective for thatch removal, the cut material would need to be removed from the site.
In addition, the mowing regime should be timed in order to minimize the invasion of
nen-native weedy upland species, particularly yellow star-thistle. To date, little research
has been conducted on mowing for thatch management. However, mowing wouid be
expected to be effective for thatch management and is probably a realistic management
practice for the smaller portions of this preserve such as Parcels F-86 through F-88 and
W-82. It is anticipated that such mowing practices would be needed, at the most, once
every five years. Mowing equipment is allowed in the Preserve for thatch management.
Mowing does not require agency notification.

8.2.2.3 Grazing

Grazing can be used to reduce thatch build-up in both wetland and upland areas.
Grazing with cattle requires a large continuous preserve that can realistically support a
grazing herd for an amount of time that would make it economically feasible. The two
vernal pool preserves F-80 and W-81 are large enough to support winter grazing with
cattle. The area to be grazed in F-80 is approximately 122 acres and the area to be
grazed in W-81 is 188 acres. Goats and sheep have been recently employed in smaller
areas to effectively remove unwanted vegetation. These smaller grazers would be
surrounded by an electric fence and moved perjodically. Currently the only proposed
grazing for the Preserve is cattle grazing. In the future, if other grazing will occur, the
Corps and the Service will be notified. Figures 28-29 - Grazing Components, Parcels F-
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80 and W-81 shows the areas proposed for grazing and location of fencing installed for
grazing. Residents living adjacent to the open space will be/have been notified of cattle
grazing via deed disclosures. A 50-foot setback has been established between
development and agricultural (grazing) land use. See Section 8.2.3 belaw, for a further
discussion of grazing to be used for habitat management.

8.2.3 Grazing for Grassland Habitat Management

The goals of grazing within the Preserve will be to maintain species diversity and desired
species composition by reducing the accumulation of thatch within the wetland and upland
areas and to manage the site for Swainson’s hawk foraging habitat. The avallability of
grazing land and potential income through grazing leases is a side benefit.

Portions of the Preserve to be grazed would be leased annually, and adjustments would be
made each year to manage the site for the target residual dry matter (RDM - the amount of
plant material remaining after a season of grazing) and grass height. Preliminary research
presented by Barry (1996) indicates that the removal of livestock from vernal pool
landscapes resuits in the both the invasion of exotic annual species and the reducticn in
species diversity within and around vernal pools. Since current (2003) or recent past fand
management practices In the WRSP area included grazing and areas proposed for grazing
are in excess of 100 acres each (large enough to support a small grazing herd), grazing is
the logical first choice for grassland management.

The following discusses the primary grazing management practices to be implemented
within the Preserve, assuming the City elects to graze the identified areas. It should be
noted that these practices may be adjusted as new facts are learned about optimal grazing
practices within a vernal pco! landscape.

8.2.3.1 Grassland Management for Swainson’s Hawk

Management of both the two larger parcels of the Preserve will include grazing for the
purpose of managing the habitat for Swainson’s hawk foraging. After excluding the 50
foot buffer between development and the grazing areas, £300 to £360 acres of the two
parcels will be available for grazing.

The recent management/agricultural practice at both of these parcels has been grazing.
Management for Swainson's hawk within a grassland situation means some reduction of
annual grassland cover during the spring/summer nesting season. This reduction in
cover allows prey items to be more visible to raptors (Babcock pers. comm.). No
studies have been done on the ideal grazing regime for Swainson’s hawk foraging
habitat management, but keeping the grass between six inches to a foot in height is
what Swainson's hawk experts feel would be appropriate (Estep pers. comm., Babcock
pers. comm.). Monitoring and active management will have to be used to find the
appropriate stocking rate to achieve the desired grass height.

The regime will be timed so that the cattle are removed or reduced in number in the
Spring when the vernal pools are drying down (see Section 8.2.3.3). Cattle tend to
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focus on the vernal pools when the grassiand begins to dry out because they hold the
remaining water and have green growth. After the grassland is dry the cattle can be
brought back to their original numbers or left on at a reduced stocking rate ‘with
supplemental feed and water as needed to keep the grass at an appropriate height for
Swainson’s hawk foraging. Depending on the year's rainfall, summer grazing may not
be required to keep the grass at the desired height.

8.2.3.2 Basaline Data

An initial anatysis of existing conditions must first be undertaken to create baseline data.
This invelves determining the current level of grazing use and then measuring the
resulting levels of residual dry matter at the end of the grazing season. The property
owner wiil be contacted to determine what the current grazing regime is, when the
cattie have been put on and taken off the land, and if supplemental food, salt, water,
etc. have been given in the past.

Once the cattle have been removed, a single survey occurring between June 1 and
September 15, using & combination of dry clipping and visual estimates, will be
conducted by the Monitoring Biologist or Qualified Personnel (see Attachment H) in
order to determine the baseline RDM level (Sugnet and Associates 1997). Data will be
taken from sample areas located throughout the Preserve. During this baseline study,
photo guides will also be compiled to assist in the subsequent monitoring of RDM.
Photo guides represent the thatch cover by utilizing a simple technique. Different sized
balls (golf balls, tennis balls, softballs, etc.) are placed in the grass, a photo is taken.
Which of the smallest balls is visible establishes the baseline for the photo guides.

A photo guide wili be taken with each RDM sample. Ten (10) RDM samples will be
collected to establish the baseline (See Attachment G for sample field data sheet). Each
wiil be random representative samples throughout the grazing areas. The baseline
sampie sites will be mapped to indicate where samples are taken. '

Once the baseline data is collected, the results of this study will be used to determine
target levels of residual dry matter. Previous research has indicated that in order to
maintain low thatch density, vernal pool landscapes should be managed for
approximately 600-800 pounds/acre but the final target level shall be determined for
this specific site through analysis of the monitoring data (Sugnet and Associates 1997).
The final target level will be established in consultation with the agencies. The goal is to
ensure that the grassland is being managed appropriately for both the Swainson’s hawk
foraging and for the vernal pool habitats.

8.2.3.3 Management Guidelines

Since cattle have historically been the grazers on this site, this grazing plan recommends
that cattle continue to be used to graze the site. Both the number of cattie and the
class of cattle (i.e. mature bulls, cow/calf pairs, yearlings etc.) can be adjusted in order
to maintain the target RDM. It is also possible that other classes of grazers including
horses, sheep and goats, could be utilized on the site. If a different class of grazer were
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to be used, an evaluation of the effect of that particular species would be made to
account for the difference in grazing behavior between species.

Grazing within the Preserve will begin after November 1 and will not extend beyond May
1 of the following year, until after the pools have completely dried and browned. This
timing is based on best management practices recommended by the U.C. Cooperative
Extension Farmers Advisory. The Preserve Manager and Monitoring Biologist/Qualified
Personnel in conjunction with the grazing contractor may use discretion in determining
when the appropriate time for removal of the herd is desirable. In general, removal
timing should coincide with the upland grasses turning brown and the reduction in the
water available to the herd, since this is when the animals are most likely to directly
effect the vernal pools (Sugnet and Associates 1997). The appropriate remaval time will
vary annually according to site specific rainfall and weather conditions. The animals can
be returned to the pasture later in the summer to graze on the remaining dry matter (if
needed to maintain the grass height for Swainsen’s hawk foraging), since they will not:
be fikely to concentrate in the pools once they dry out.

The grazing contractor will be responsible for ensuring that the two portions of the
Preserve receive appropriate levels of grazing pressure. Gates will be provided in order
to allow the grazing contractor to easily transfer the herd from one area of the Preserve
to the other (see Figures 8 and 18). Maintenance of the fencing and gates to control
grazing may be the responsibility of the grazing contractor under the terms of the
grazing contract. This responsibility will be written into the grazing contract. The
Preserve Manager will inform the grazing contractor of any maintenance not being
carried out.

The only water will be available to the herd without supplementing would be in the
vernal pools and intermittent drainages. A water spigot will be available in each of the
grazing areas, see Figures 8 and 18 for the locations. It will also the grazing
contractor's decision as to whether or not additional food and/or water supplements are
needed for that year. The jocation of those food and/or water supplements, if deemed
necessary, will be away from the most dense vernal pool aggregations as the cattle tend
to congregate around these feeding stations. To prevent damage due to intensive
grazing, the stations will be moved periodically. The placement of these stations shall
be away from high quality pools and conveniently located for the grazing contractor to
access s0 as to minimize extensive driving through the Preserve.

8.2.3.4 Monitoring

In order to ensure that the management goals of grazing are being met, the Preserve
will be monitored annually, following each grazing season (usually in September). This
will be done during the third biclogical inspection (see Section 9.3.2.3). This monitoring
will serve to evaluate the effectiveness of grazing to maintain the target RDM, as well
as, to identify any areas that have been overused or damaged. Using the methods
described in Attachment H and the reference photos established for the site, the annual
RDM will be estimated by the Menitoring Biologist or Qualified Personnel. This
monitoring will take place for several years, until a stocking rate that achieves the goals
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of managing the grassland is established. Every few years after an appropriate stocking
rate is established, the monitoring should be conducted to ensure that the grass height
and RDM falis within the guideiines. Like the baseline RDM, data will be taken from
sampie areas located throughout the preserve. Ten (16) RDM samples will be coliected
during each monitoring year. Four (4) will be collected at one of six {6) set locations in
the Preserve and six (6) will be collected randomly throughout the Preserve at
representative sites. At each of these sites the grass height will also be measured. The
sample sites will be mapped to indicate where samples are taken each year in order to
prevent specific areas being omitted.

The annual RDM and grass height number will be compared to the target RDM and
grass height and, if appropriate, management recommendations will be included in the
Annual Report and will be submitted to the grazing contractor. These recommendations
may include making adjustments to one or more factors including the number or class
of cattle grazed, the distribution of the herd, the timing of grazing, or the location of
food/water supplements in order to optimize the RDM value and result in an appropriate
grass height. In addition, if specific areas within the Preserve appear to be overused or
subject to erosion, temporary fencing will be placed around those damaged areas. This
fencing will remain in place long encugh for that area to recover. Relocation of
supplemental food/water stations may also serve to relieve damaged areas from
intensive cattle impacts. Additionally, abundance of exotic pest plant species (e.qg., star
thistle and medusa head grass) will be used as indicators of grazing pressure (either too
high or too low).

Finally, an essential companent of the success of this grazing management plan to meet
its goal of reducing thatch build-up and management for Swainson’s hawk foraging,
without significant damage to the wetland resources, is regular communication between
the Preserve Manager, the Monitoring Biologist or Qualified Personnel, and the grazing
contractor regarding decisions about adjusting the above mentioned grazing variables.
Coordination of grazing practices with the other long-term Preserve management
methods will enhance the overall long-term viability the Preserve. Additionally, the
grazing contractor will be oriented from the start as to the sensitivity of the of the
habitat on the preserve and of the goal of this Plan to preserve the vernal pools and
federally-listed species on site and general vernal pool communities.

8.2.4 Non-native Plant Species Management

Management of hon-native plant species can be a complex and expensive task. Itis
important to recognize that the City can only conduct as much non-native (exotic) species
management as can be accomplished with the funding provided as part of this Plan or by
obtaining other funds such as grant funds (not required by this Pian).

Exotic pest plants (defined below) that are currently known from the Pleasant Grove Creek
and Kaseberg Creek watersheds include Himalayan blackberry (Rubus discolon), purple
loosestrife (Lytfrum salicaria), tamarisk { Tamarix sp.), water hyacinth (Eichiormia crassipes),
and yellow star-thistle (Centaurea solstitialis).
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8.2.4.1 Native And Non-Native {(Exotic) Plant Species Definitions

Native and non-native plant species are mentioned in several sections of this Plan. The
following definitions of these terms have been included to assist the Preserve: Manager
in determining the status of plant spedies found in the Preserve.

Native Plants

For the purposes of this Plan, plants native to the Preserve will be defined as those
piants believed by the scientific community to have been present in western Placer
County prior to the settlement of Europeans. The Jepson Manual can be a reference
for determining if a plant is native or non-native. However, this reference only gets
as specific as subregions. As a result, this reference is not necessarily specific
enough, and therefore the Preserve Manager can consult with the Monitoring
Biologist, local botanists, or the local chapter of the California Native Plant Society to
determine if a plant should be considered native to the Preserve.

Non-Native {Exotic) Plants

Based on the above definition of plants considered to be native to the Preserve,
there are several ways to view what a non-native plant is: there are plants that are
not locally native (native to Placer County), plants that are not regionally native
{native to.Northern California), and plants that are not native to California or the
U.S.

Exotic Pest Plants

Exotic pest plants are plants that are not native, and can be invasive, repiacing
native vegetation or native habitats. The Monitoring Biologist and the Preserve
Manager can refer to the species found on the California Exotic Pest Control Council
(CalEPPC) List A, List B, and Red Alert List to assist them in determining iIf a plant is
an exotic plant species of concern. The current lists have been included as
Attachment I, however this list may be updated from time to time by CalEPPC. The
new list will be appended to this Plan as it is updated. The list can be found at

http://www.caleppc.org/.

Under current baseline conditions (prior to project implementation), the site is
known to support a number of exotic species, many of which have become
naturalized. They are predominantly annual species that occur in grasslands,
however tree of heaven has also been noted along Pleasant Grove Creek. During
the first two or three years of surveys, a general map of exotic pest plants on the
Cal EPPC "A-1" and “A-2" list will be mapped either through the use of aerial
photographs or GPS technology. When finalized, the map can be added to this Plan.
The map should be updated every 5 years or as needed. In these years and for the
initial mapping, funding for mapping will be from the CFD funds set aside for non-
native species management. This map can be used in subsequent years as a
baseline of existing conditions. It is unreasonable to require or expect eradication of
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established exotic species as identified in baseline surveys at the site. The reguired
management of non-native plants will therefore be limited to the management of
newly Introduced exotic pest plants and working to contain the spread of existing
exotic pest plant populations that are a threat to the Conservation Values as limited
by available funding outlined in Section 10.2.

Beyond management activities, if the Preserve Manager would like to pursue mare
extensive removal of non-native species through volunteer efforts or grant funding,
that is encouraged. The Monitoring Biologist and the Preserve Manager can refer to
the species found on the California Exotic Pest Control Council (CalEPPC) List A, List
B, and Red Alert List to assist them in determining if a plant Is an exotic plant
species of concern, and which species should be given priority for management.
The current lists have been included as Attachment I, however this list may be
updated from time to time by CalEPPC. The new list will be appended to this Plan
as it is updated,

In addition to looking for these species during the General Inspections, the
Monitoring Biclogist will also assess the presence of any newly introduced exctic
pest plant species during the Biological Inspections and recommend removal as
needed. Three methods of removing or controlling these species are outlined
below:

'8.2.4.2 Hand/Mechanical Removal

Hand removal or use of small hand powered or handheld eguipment (such as a Weed
Wrench or a chainsaw) should always be the preferred methed of removing exotic pest
plant species from the Preserve, if practical. If hand removal methods are tried and
found to be ineffective, or the problem is toc widespread for hand removal to be
practical, then mechanical methods (use of larger equipment with motors such as
mowers} or biological controls as described below can be implemented.

8.2.4.3 Biological Controls

Biological controls are natural parasites, predators or pathogens that are released to
combat non-native species. For example, there are several natural enemies of yellow
star thistle that have been introduced from Europe to act as biological controls against
this invasive species. The insects begin life within the seed head of the flower and
develop there, feeding on the seeds. County Agricultural Commissioner would be the
point of contact for use of these biological controls within the Preserve. They currently
(2003) do not have a program for providing the hairy weevil for biological control,
however, they must be contacted if it biological controls obtained from other sources
are proposed for use.

Biological controls should be used with caution and only after contact with the
Agricuitural Commissioners Office. If biological control methods are tried and found to
be ineffective or if biological control methods are not available for the target species,
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then herbicides can be used, but only as outlined below. The Corps and the Service will
be notified if biological controls will be used in the Preserve.

8.2.4.4 Use of Herbicides for Non-Native/Exotic Pest Plant Management

Herbicides can be used only for the management of non-native invasive plant species.
Hand or mechanical removal should be the first choice for all non-native invasive plant
species removal. Herbicides can be potentially harmful, however invasive species can
also be extremely detrimenta! to native habitats. The use of chemicals should be
considered carefully and the most recent research regarding the appropriate herbicide
for the target plant should be consutted. Chemicals must be appiied according to the
label. This approval does not obviate the need for the City to obtain any other
applicable approvals for the use of these chemicals.

8.2.5 Tree Removal

If any of the native trees at the Preserve become diseased and are a threat to other trees
or are a danger to public safety or private property, removal will be allowed. This
statement does not imply permission to undertake the removat of any tree without
obtaining any appropriate tree removal permits, if applicable. Non-native tree removal is
allowed, consistent with Section 8.2.4. In addition, removal will be consistent with CDFG
regulations if the tree is in a riparian area. Removal may require a nesting raptor survey
consistent with applicable laws. If a tree has died, is not a threat to other trees, a danger
to public safety, or to private property, removal is not required, Dead trees are often
important habitat elements for wildlife and should remain in the Preserve.

8.2,6 Vegetation Debris Removai within Perennial and Intermittent Drainages

Vegetation removal for the maintenance of the intermittent and perennial drainages in the
Preserve will be done according to the City’s 1601/Memorandum of Understanding (MOU)
with the California Department of Fish and Game. It should be noted that this type of work
only be done if truly needed, to minimize disturbance to the drainages. Disturbance or
removal of soil or sediment from the drainages will most likely require a Permit from the
Corps. As such, written authorization or a permit will be required prior to undertaking such
activities. The Preserve Manager should contact the Corps to determine what type of
authorization for the maintenance work is required.

8.2.7 Beaver Management

The City will be responsible for assessing the beaver population within the Preserve.
Reduction of predator populations due to development in the region has apparently lead to
an increase in beavers throughout the area. If beaver dams become established, the
Preserve Manager should consult with the Monitoring Biologist to determine if it is best to:
leave the beavers alone as they are a natural part of the ecosystem, install beaver baffling
devices and allow the beavers to remain, breach the beaver dam, or if removal of the
beavers is appropriate. The use of beaver baffling devices is allowed. Situations where
beaver management may be prudent are when beaver dams are causing water levels to rise
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such that they inundate vernal pools or oak woodland. Tt is likely that high water situations
occurred prior to development from time to time, so care should be taken to weigh the
effects of the beaver’s presence. Beaver dams can also result in positive Impacts to
streamside habitat. Work should be done by hand, but if the dam is too large, equipment
such as backhoe with rubber tracks/tires can be used. If the Preserve Manager determines
removal is appropriate, the Preserve Manager will work with the local California Department
of Fish and Game to trap and relocate or hunt the beaver population.

8.2.8 Mosquitoes

If mosquito control within the Preserve is necessary, the local Mosquito Vector Control
District will be consulted to select control mechanisms that are the least damaging to the
Preserve’s habitats. A plan outfining those mechanisms will be submitted to the Corps and
the Service for review and approval.

8.2.9 Altered Hydrology

In order to the maintain hydrology of the Preserve, the Preserve Manager will take steps to
work with individual landowners or adjacent developments adjoining the Preserve from
directing the flow of drainage, landscaping, and storm water runoff from their property into
the Preserve from outside the WRSP area. This does not preclude the use of drip irrigation
in the Preserve for the establishment period for native plantings if used in future
restoration/enhancement. During planning meetings for the WRSP area, considerable
discussion regarding avoiding altered vernal pool hydrology within the Preserved has taken
place between the developer, the agencies, and the City. Drainage for WRSP will be
specifically designed to avoid inappropriate discharge into the vernal pool preserve areas.
This consideration is especially important in vernal pool landscapes. Biologists in the vernal
pool field have observed that altered hydrology, specifically too much water in vernal pools
during the summer months when the vernal pool landscape is normally completely dry, can
significantly and adversely influence their function. This is especially true in smailer, urban
preserves (Clark and others 1998). To do this, a series of typical outfall designs and
situations where they would be used has been developed (see Section 9.6).

8.2.16 Homeowner Liaison

The Preserve Manager will be responsible for informing residents whose property adjoins
the Preserve if they are in violation of any of the stipulations of the Preserve’s conservation
easement/declaration of restrictions and to require remediation if needed (see Section
10.0).

8.2.i1 Trash Removal

At minimum, the Preserve Manager will remove accumulations of trash and other unwanted
debris from the Preserve quarterly.
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9.0 INSTALLATION AND LONG TERM MAINTENANCE OF STRUCTURES AND
IMPROVEMENTS

The following paragraphs outfine the allowed maintenance of structures and improvements
present within the Preserve, Vegetation removal type maintenance (e.g., mowing vegetation
along underground sewer line alignments) associated with these structures is not allowed

unless explicitly stated below. If maintenance or replacement activities associated with

these structures will directly impact or indirectly impact {where indirect impacts
have not already been mitigated) preserved wetlands or waters of the U.S., the
Corps will be notified and any appropriate permits will be obtained {(see Section

4.4). If wetlands or waters of the U.S. will not be impacted by maintenance or replacement of

any of these structures or improvements, then the Preserve Manager will review the plans for

the activity to be sure that as iittle disturbance to the Preserve occurs as possible, but the
Corps and the Service will not have to be notified. These activities will be described in the
Annual Report. In addition, areas disturbed will be restored (see Section 10.0).

9.1 Protective Measures to be Taken During Construction Within the Preserve

After the WRSP has been built out, occasional constructicn may take place in the Preserve
(e.g., replace or repair sewerline). Past experience has shown that biological resources in

urban preserves are vulnerable to disturbance during construction. In general, the
minimum necessary construction area will be used (if within the Preserve). Construction

limits will be set that do not encroach on any preserved wetlands. To avoid impacts to the

Preserve and the protected resources, the following protective measures will be taken
during project construction,.

9.1.1 Pre-Construction Meetings

Pre-construction meetings for construction occurring adjacent to or in the Preserve will
address the presence of Preserve, the sensitive habitats present and minimization of
disturbance to the Preserve. The City inspectors can alsc conduct a post-construction
inspection to determine if those conducting the construction need to do any post-
construction remediation.

9.1.2 Temporary Construction Fencing

After the WRSP has been built out, occasional construction may take place in the Preserve
(e.g., replace or repair sewerline). When this occurs, temporary construction fencing and

flagging will be required to define the limits of construction within the Preserve. This

fencing will be maintained daity until construction is complete and the fencing is removed.

9.1.3 Flagging Preserved Wetlands Adjacent to Construction Within the
Preserve

If construction is occurring within the Preserve, prior to installation of temporary
construction fencing denoting the limits of construction, the City will hire a professional
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wetland biologist (or the Monitoring Biolegist) to flag the preserved wetland(s) within 25
feet of the limits of construction with three foot high, brightly colored pin-flags so that
workers are aware of the location of the protected habitat and can install the temporary
construction fencing accordingly.

9.1.4 Stormwater Pollution Prevention

Stormwater best management practices (BMPs) prevent runoff into the Preserve and are
required by the State Water Resources Control board for any project over one acre in size.
A Stormwater Poliution Prevention Plan (SWPPP) will be prepared and implemented to
controt sediment and erosion during construction. This includes preventing runoff from dust
control, oil, or other chemicals used in construction activities, from entering the Preserve.

9.1.5 Use of Native Grasses in Post Construction Revegetation

When construction work disturbs soil within the Preserve, ail seed used to revegetate must
be native to California, preferably ecotypes from the Placer or surrounding counties.
Attachment D provides guidelines for seed mixes for different revegetation situations, but
the project engineer wili ultimately need to approve the seed mix to ensure that the seed
mix will result in revegetation that meets required performance standards. Attachment D
also provides contact information for local native grass seed companies.

9.1.6 Trash Removal and Post Construction Clean-Up

During construction, paper trash, food wrappers, and other trash often blows into preserve
areas from adjacent construction sites. The City or the City’s contractor will remove trash
blown into the Preserve from adjacent construction on a daily basis. After construction is
complete and the temporary construction fencing has been repiaced by permanent fencing,
temporary fencing and posts will be removed from the Preserve. Additionally, when
disturbed areas adjacent to the or within the Preserve (e.g. bike trail construction)} have
become revegetated and construction is complete, all temporary erosion control materials
{e.g. straw bales, straw waddies and stakes, silt fencing) will be removed from the
Preserve.

9.2 Buffers

For the purpose of identifying areas of indirect impact to listed vernal pool branchiopod habitat
within the WRSP area, and allowing active management and structures within the Preserve,
these two buffers are defined.

9.2.1 50-Foot Buffer

The WRSP Preserve has a 50-foot buffer area adjacent to the various land uses within the
project. This buffer is depicted on the Preserve detail maps (Figures 7-22). Mitigation for
indirect impacts to listed vernal pool branchicpod habitat resulting from the allowed
uses/structures within the 50-foot buffer were mitigated as part of the overall mitigation
required by the federal agencies for the Westpark/Fiddyment Ranch project. Therefore, the
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implementation of the listed activities, in perpetuity, will not require further mitigation
unless direct impacts are anticipated. This 50-foot buffer is in addition to the 250-buffer
present to the Preserve side of the 50-foot buffer. Indirect impacts to listed vernal pool
branchiopod habitat within the 250~foot buffer were mitigated for as well. If a use is
outlined in this Plan as allowed, or the structure location is depicted in this Plan, then no
notification to the agencies is required to carry it out. The placement of benches, trash
cans, and preserve or interpretive signs does not require agency notification even though
the locations of these items is not currently (2003) known. If the structure is allowed (such
as an outfail} within the 50-foot buffer, but the exact location is not depicted in the Plan,
then only agency notification is required for installation (see Section 6.2) unless a new
impact is anticipated. If a use or ptacement of a structure would result in a direct impact or
fili of waters of the U.S. (including wetlands) not anticipated as part of the federal permits
for the Westpark/Fiddyment Ranch project, then a permit for that impact will be required
(see Section 6.4). The following specific uses and structures are allowed within the 50-foot
buffer:

Preserve Signs and Interpretive Signs
Mowing (includes fire breaks)
Maintenance of the above items

» Qutfalis and Constructed Drainage Swales

» Water Quality BMPs {including water quality basins)
e Bike trails/Interpretive traits

s Pedestrian Walkways and Associated Landscaping

» Utility Lines / Utility Line Crossings

¢ Benches

» Trash cans

9.2.2 250-Foot Buffer

As mentioned above, the 250-foot buffer is located to the Preserve side (inside) of the 50-
foot buffer. This buffer is depicted on the Preserve detail maps (Figures 7 - 22). The only
defined allowed structure/use in the 250-foot buffer are drainage swales that will take flows
from outfalls in the 50-foot buffer to drainages, keeping low or “nuisance” flows away from
preserved vernal pools. It will be treated the same as the remainder of the Preserve. The
primary purpose of defining this buffer was for the calculation of indirect impacts to listed
vernal pool branchiopods resulting from the development of the WRSP.

9.3 Fencing, Signage, and Bollards
9.3.1 Fencing
9.3.1.1 Temporary Construction Fencing

See Sections 2.1.2 - 2.1.3 and 9.1.2 and 9.1.3 for information on temporary fencing
required during construction. '
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9.3.1.2 Initial Installation of Fencing and Fencing Types

The initial instailation of fencing is the responsibility of the developer. Existing cattle
fencing (barbed wire) will be assessed for integrity and witl be repaired as needed for it
to be functional for grazing (5 strand barbed wire). The type of fencing will vary
according to the adjacent parcel land use (roadway, residential, business, etc.),
however, in alf cases, fencing has been designed to prevent vehicle access and aliow
unrestricted visual access into the Preserve. Fencing types include barbed wire, post
and cable, concrete rail fence, and wrought iron (tubular steel) with knee wall. Fencing
will be installed adjacent to the Preserve as shown in the Preserve Detail Maps (Figures
7-22}. A detail for each type of fencing to be installed adjacent to the Preserve is
included as Attachment J. Fencing will be installed and maintained according to these
specifications. If a land use change adjacent to the Preserve dictates a change in the
type of fencing between those listed above, that is allowed.

9.3.1.3 Maintenance and Repair

Maintenance and replacement of fencing and signage must be restricted to the
minimum area needed to fix the fencing. Whenever possible, maintenance and
replacement of fencing should take place from outside the Preserve. The different
fencing treatments, who is responsible for maintenance of each, and funding sources for
the fencing are addressed below:

Cattle Fencing

For Parcels W-81 and F-80 where cattle grazing can occur, additiona! cattle fencing
(barbed wire) will be installed at the edge of the 50-foot buffer. This fencing will be
5 strand barbed wire with metal posts. Funding for maintenance of the cattle
fencing is included in the CFD financing (see Section 3.0).

Roadway and Bike Trail Fencing

Along roadways and bike trails, fencing will be post and cable or concrete rail
fencing. The City will be responsible for the maintenance and replacement of
fencing along roadways and bike trails. The funding for this fencing is through the
CFD.,

School Fencing

In places where the Preserve shares a boundary with a school the fencing is post
and cable, The school district Is responsible for maintenance and replacement of the

fencing.

Park Fencing
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Park Fencina

In places where the Preserve shares a boundary with a park, the City Parks
Department is responsible for maintenance and replacement of the fencing. Funding
will be provided through the CFD.

Residential Fencina

The maintenance and replacement of fencing, where the Preserve is adjacent to
private property within the WRSP, is the responsibility of the adjacent property
owner(s). The City will be responsible for enforcing the fencing requirements.

Adjacent Open Space Fencing

If other projects are developed adjacent to any of the Preserve parcels, and the
open space of that project is adjacent to the Preserve, the fencing between the two
can be taken down if it is desired or practical. The removal of common fencin '
could allow for wildlife passage or joint management. :

9.3.1.4 Covenants, Conditions and Restrictions Required

Each development within the WRSP will have Covenants, Conditions and Restrictions
(CC&Rs) that require each landowner adjacent to a Preserve area to maintain their
fencing in good repair. The CC&Rs will also have descriptions and diagrams of fencing
types present along their Preserve parcel, and specifications for such fencing.

9.3.2 Preserve and Interpretive Signs

Preserve signage will be instatled to inform the public of the presence of the Preserve.
Sample sign language has been included as Attachment K. A minimum number of sign
locations are shown on Figures 7-22, If the City feels that additional signage is warranted
then more may be installed. In addition to the smaller signs posted along Preserve
boundaries, interpretive signs along the Pleasant Grove Creek corridor are required by the
EIR (Mitigation Measure MM 4.7-13). The content of those signs will educate the public
about riparian and oak woodiand habitats, their conservation, common species observed,
and would encourage respect for the Preserve. The signs will be placed at approximately
500-foot intervals along the corridor. Exact locations should be determined in the field after
construction to ensure the best view of the Preserve’s habitats in conjunction with each
sign. The developer is responsible for the initial cost of installing Preserve and interpretive
signage. The City will be responsible for the maintenance and replacement of the signage.
Funding is provided through the CFD.

9.3.3 Bollards and Gates
The City will be responsible for the maintenance of authorized gates into the Preserve and

for keeping them locked to prevent unauthorized motor vehicle access. Authorized gates
are used for allowing access for grazing, maintenance vehicles, and emergency access to
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the Preserve. Gates for the grazing contractor to access the Preserve are shown on Figures
8 and 18. These gates must be 12 feet in width to accommodate the cattle trucks. All
other gates, such as gates installed by residents or other entities allowing access into the
Preserve are prohibited. The Preserve Manager will be responsible for notifying any party
that has installed an unauthorized gate into the Preserve and require its removal and
replacement with the appropriate fencing. Boilards will be placed at each point where a
bike trail enters the Preserve. The Preserve Manager will be responsible for the
maintenance and replacement of the bollards and for keeping them in the upright position
when maintenance vehicles are not accessing the Preserve.

9.4 Detention/Retention Structures

To coniribute to a reduction in peak flows downstream resulting from development of the
WRSP in the Curry Creek watershed, some on-site detention will occur within Preserve Parcels
W-81 and W-83 (Figure 30 - Detention Areas). In Parcel W-81 an earthen berm with culverts
will be placed across the unnamed tributary to Curry Creek. These cuiverts will be sized to
allow normat flows to pass, but during large storm events, water will back up behind the berm
and will pass through the culverts at a requlated rate. Depending on the size of the storm
event, water will be detained for 6 to 8 hours. The bike trail will cross the tributary on top of
the berm to minimize impacts within the Preserve. In Parcel 83, detention wili occur where
West Side Drive crosses the unnamed tributary to Curry Creek. These culverts will also be
undersized alfowing water to be detained (again for 6 to 8 hours) and released at regulated
rates. The existing Phillip Road is currently (2003) at the northern boundary of Parcel W-82.
While the asphalt in the Preserve will be removed, the culvert will remain to passively retain
flows during storm events. This wiil not result in impacts to vernal pools because the water will
not back up to inundate any vernal pools. During the federal regulatory permitting process,
impacts were assessed for direct impacts to wetlands/waters resulting from the implementation
of the other two detention structures (the berm and the roadway) and indirect impacts were
assessed for the placement of the berm and the use of the Preserve within the detention areas.
Both the direct and indirect impacts were mitigated as part of the overall mitigation required by
the federal agencies for the Westpark/Fiddyment Ranch project.

9.5 Bike Trails

As depicted on the Preserve detail maps (Figure 7-22) a paved bike trail will meander through
all of the Preserve parcels except Parcel F-80. The bike trail alignment shown in the preserve
detail maps is the expected route, but the exact alignment of the bike trail is not known at this
time (2603). As the alignment is finalized, the following steps will be taken to minimize impacts
to the Preserve:

» The bike trail will be located in the 50-foot buffer (see Section 9.2.1). The exception to
this will be the bike trail through the Pleasant Grove Creek corridor and where the trait
crosses over the detention berm.

« Where the bike trail crosses drainages, bridges will span the drainages to avoid
impacting wetlands/waters.

+ The bike trait will meander around wetlands within the 50-foot buffer to avoid directly
impacting these features (indirect impacts have already been anticipated and mitigated).
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e In locations where the entirety of the 50 foot buffer is a vernal pool and will not allow
the bike trail to be constructed within the 50 foot buffer, the bike trail will meander into
the land use and out of the Preserve.

If, for any reason, the bike trail must directly impact a wetlands/waters feature in the Preserve
not anticipated and mitigated as part of the Permit and the Biological Opinion, an amendment
to these documents or a new Corps permit will be required. See Section 6.4 for more
information on activities requiring a permit.

Post and cable fencing to the Preserve side of the trail is required when the trail is directly
adjacent to the Preserve boundary. If the bike trail meanders away from the Preserve
boundary such that there are wetlands/waters on both sides of the trail, then post and cable is
required on both sides. Bollards will be placed at each location where the bike trail enters the
Preserve. Routine maintenance activities including repainting stripes, fixing cracks, and mowing
on either side of the bike trail are allowed. Use of herbicides to maintain the 18” bike trail
shoulider is alfowed.

9.6 Maintenance Roads

While the bike trails will double as maintenance roads to lessen impacts to the Preserve, one
portion of the existing (2003) Phillip Road wiil remain in place for access to storm drain outfalls
in that area of the Preserve. The remainder of the road within the Preserve will be removed.

9.7 Outfalls and Drainage Swales

Run-off from developed areas within the WRSP must reach the creeks or drainages within the
Preserve. Past experience has shown that ill-designed or inapproptiately placed outfalls can
permanently and adversely impact the hydrology of vernal pools. Additionally, with an entire
specific plan area, it is difficult to predict now where all the outfalis will need to occur. The
City, the developer, the Corps, and the Service worked to develop guidelines for implementing
the future placement of outfalls and drainage swales that obviates the need for the City to
continuously reguest approval for outfall placement from the Corps and the Service. The
following guidelines apply for outfall placement:

» Outfalls will not resuit in drainage flows being discharged into vernal pools. Where
needed, swales will be used to carry flows from outfalls to drainages to bypass vemal
pools,

» Qutfails and drainage swales that are shown in this Plan and are designed according to
the typical details presented in Attachment L, are approved and require no further
notification to the Corps or the Service. These outfalls may shift locations by several
feet upon actual design/instalfation. If the design/function of the outfall does not
change then these outfalls are still considered approved.

« Outfalls and drainage swales that are designed as shown in the typical drawings
included in Attachment L, but are not identified in this Plan, require only notification of
the Corps and the Service, This notification can be in the form of a figure included in
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the Annual Report (see Section 5.5) showing the locations and the type of outfall or
drainage swale to be installed.

» QOutfalls and drainage swales that cannot be designed as shown In the typical drawings
and are not shown in this Plan require review and approval of the Corps and the
Service,

» Outfalls and drainage swales that will directly impact wetlands/waters not anticipated as
part of the Permit and the Biological Opinion will require an amendment to the Permit or
a new Corps permit and potentially a new Biological Opinion,

Maintenance (including the removal of vegetation within the drainage swales or adjacent to
outfalls) or repair activities for drainage outfalls may occur as needed. If maintenance or
replacement activities will impact preserved wetlands or waters of the U.S., the Corps will be
notified and any appropriate permits will be obtained.

9.8 Fire Breaks

The Preserve Manager can implement up to a 50-foot firebreak within the 50-foot buffer,
although it is not required by the Corps, the Service, or this Plan. The Corps requires that a
survey for ground nesting birds be conducted if firebreaks are to be cut before July 1*to
eliminate impacts to these species. Therefore, the Preserve Manager will be responsible for
arranging for a ground nesting bird survey to be conducted each year prior to the mowing of
firebreaks. Firebreaks may be mowed (not disked) such that vegetation is 2 inches high or
less.,

9.9 Bridge Crossings and Detention Culverts

To keep water flowing at the various bridge crossings, vegetation and large woody debris can
be cleared from within these structures within the Preserve in accordance with the City's MOU
with CDFG.

9.10 Utilities

As depicted in Figure 31 — Utility Line Locations, there are several areas of the Preserve that
are or will be crossed by utility lines. Only the utility lines that fall outside of the 50-foot buffer
are shown on this figure. Access to the Preserve for the installation, maintenance, and
replacement of existing and proposed utiity lines and poles is aflowed and wili be restricted to
the minimum area needed to accomplish the task.
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10.0 REMEDIATION/RESTORATION ACTIVITIES

I s A s 1

10.1 Post-Construction Remediation/Restoration

The replacement of the previously mentioned structures or improvements in the Preserve may
require post-construction restoration. These structures or improvements were originally
permitted as part of the project through the Corps, the Service, and CDFG. For these cases,
post-construction remediation/restoration means, for example, hydroseeding areas of the
Preserve that were disturbed by equipment, restoring the original grade where the intent was
not to alter it, cleaning up construction debris, and generally reverting the area back to pre-
construction conditions. A list of native grass species and other locally native plants that can be
used in revegetation/restoration is included in this plan as Attachment M.

10.2 Restoration of Conservation Easement/Declaration of Restrictions

Violations/Vandalism

It s difficult to anticipate and provide a mitigation measure for all potential violations of the
Preserve’s conservation easement/declaration of restrictions, however, the following table
outlines some potential violations and mitigation guidelines. If a particular situation is not listed
here, that does not mean that restoration is not required. In these cases, determining an
appropriate mitigation measure will be at the discretion of the Preserve Manager in coordination:

with the Monitoring Biologist.

| Type of Disturbance

Mitigation Guiﬁéﬁne

Disturbance of Grassy Upland Areas

Restoration of grassy upland areas due to disturbance
resulting in bare ground should include seeding the area
with appropriate native grass seed (Attachment D) and
implementing the proper erosion control measures until the

* bare ground becomes vegetated again.

Removal of Native Tree or Shrub Habitat

Restoration for the removal native trees or shrubs should
resutt in the replacement of the habitat. This could be in
the form of planting tree/shrub seeds or seedlings in an
amount sufficient to uitimately result in the survival to
maturity of the same number of trees or shrubs that were
removed. Monitoring of the replacement plants should be
done for at least two seasons.

Sedimentation in Vernal Pools

If sedimentation within a vernal pool occurs, the Preserve
Manager will notify the Corps and the Service. The Preserve
Manager wilt wait until summer when the vernal poof is dry.
The Monftoring Biclogist will make an assessment of the
vernal pool at that time to determine if remediation (i.e.
removal of the sediment) is warranted, or if the pool is
recovering sufficientty on its own. Indicators of recovery
include the re-establishment of vernal peol plant species and
recovery of the pool’s vegetative cover. If the first year of
monitoring indicates that no remediation will be needed,
one more year of monitoring will be conducted. Monitoring
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will consist of one winter visit and one summer visit to
assess the overall health of the vernal pool. If the first year
of monitoring/first summer assessment indicates that
remavai of the sediment is warranted, i will be conducted
during the summer months when the pool is completely dry.
The sediment will be removed by hand shovel. Care will ba
taken to remove only the sediment and not disturb the
original grade of the vernal pool. Two years of monitoring
after the remediation has taken place are required. The City
may alsc require mitigation in the form of mitigation bank
credits if after two years the remediated poo! is not showing
progress toward recovery.

" Wetlands/Waters of the U.S.

Restoration for fill/loss of waters of the LS, should result in
the removal of fill from the feature, potentially the minor re-
grading and revegetation of the feature (if appropriate) and
ronoring for at least two seasons to gauge the feature's
recovery. The Preserve Manager will contact the Corps if
fitl/loss of wetlands or waters of the U.S. has occurred and
submit for review and approval what remediation/restoration
is proposed (see Section 6.3). The Corps may have to
consult with the Service if the situation involves endangered
species habitat. While the normal time period for the Corps
to review and approve an action is 60 days, the Corps will
make every effort to respond in a timely manner to requests

: regarding wetlands/waters of the U.S. so that restoration
- can be implemented at the appropriate time of year {e.q.

before the rainy season).

Fencing

Restoration for the destruction or modification {e.qg.,
installing an unauthorized gate) of Preserve fencing should
include fixing or replacing the section of fencing to its
original specifications,

Structures, Landscaping, Other Improvements,
etc.

Any unauthorized structure, landscaping, or other
improvement should be removed from the Preserve. If any
of the above habitats was disturbed, mitigation wilt be
required using the abave mitigation measures as guidefines.

10.3 Timing/Process for Corrective Actions

Minor corrective measures not requiring notification or approvat of the Corps and the Service
(e.g., prevention of unexpected runoff, prevention of unauthorized access to the area by
placing locks on gates, etc.) will be carried out by the Preserve Manager within sixty (60) days,
uniess site conditions warrant delay (i.e., if soil is saturated and equipment would damage the
upland habitat in the Preserve, it may be necessary to defay work until conditions improve). Al
other corrective actions will take place when conditions are best suited for restoration to occur,
and after the Corps and/or the Service have been notified or the Preserve Manager has

received approval,
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11.0 RECREATION, EDUCATION, RESTORATION, AND THE COMMUNITY GARDEN

11.1 Educational Activities in the Preserve

The Preserve represents an opportunity to encourage a sense of ownership and respect for
open space and wildlife habitat in local students. Use of the Preserve for education will be
limited to students, parents, and faculty of the local school district, local area residents, or
other persons with the consent of the Preserve Manager. Individuals or groups using the
Preserve for educational purposes will coordinate their use with the Preserve Manager. If the
educational activities will be passive in nature, such as an occasional walk through the Preserve
to discuss plants and animals of the wetland habitats, then the consent of the Preserve
Manager Is sufficient. If active use (other than restoration activities) of the Preserve is
proposed, or regular, but passive use of the Preserve is proposed, review and approval of the
Corps and the Service is required. To avoid repeated inquiries with the Corps and the Service,
a use plan could be developed by the interested school or school district for a one-time
approval. See Section 11.6, below, for review and notification information on restoration
activities.

11.2 Recreation

The Preserve is intended for passive recreational uses including biking, walking, and birding.
These uses are allowed on the designated trails.

11.3 “Creek Week” or Community Ciean-up Days

Communities located in the watersheds in and around the City of Roseville currently participate
in Creek Week, a week-long celebration of the local creeks that takes place in April. This event
includes a clean-up day where teams of residents “adopt” a portion of creek and the adjacent
open space area and pick up trash. Individuals or groups participating in the Creek Week
ctean-up will coordinate their use of the Preserve with the Preserve Manager, and no further
approvals shall be required to undertake Creek Week cleanup activities. More extensive use of
the Preserve during Creek Week, such as restoration or educational activities may require
notification of the Corps and the Service, See Sections 11.1 and 11.6.

11.4 Community Garden

A 2-acre community garden is ptanned for Preserve Parcel F-83 (See Figure 21). Prior to
development, a portion of this parcel (2003) was an active pistachio orchard. Given the historic
agricultural use of the area, a community garden is a compatible use within this portion of the
Preserve. The Community Garden will be fenced and may include a smali parking lot, which wiil
also be allowed within the Preserve. Although the exact location of the garden within Parcel F-
83 is not known at this time, there are no wetlands or waters (besides Pleasant Grove Creek)
present in the area and so there will be no impacts associated with the garden. The garden will
also avoid impacting existing oak woodland adjacent to the creek. At the time the garden is
established, no agency notification is required. Within the defined community garden area,
restrictions on pesticides and chemical agents (although an organic garden couid be
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encouraged), planting (native or non-native plants), grading, plowing, cultivation, storing or

placing materials or debris, leveling or grading, etc. do not apply as they do to the remainder of

the Preserve. Additionally, motorized equipment, such as tractors or other motorized

garden/farm equipment, can be operated in the Community Garden. A [ist of species that have
the potential to spread out of the community garden and become problematic in the remainder
of the Preserve has been included as Attachment N. These species should not be pianted in the

garden, or should be planted with caution. If additional species are discovered to be
problematic in the future, they should be appended to the list.

11.5 Planned Mitigation/Restoration within the Preserve

Currently (2003), there are two mitigation/restoration activities that are planned for the

Preserve, oak woodland restoration and wetland mitigation/restoration. These two activities

are outlined in more detail below.
11.5.1 Oak Woodiand Mitigation

There Is potential for oak woodiand mitigation and restoration in the Preserve within the
Pleasant Grove Creek corridor (Parcels F-85, F-84, and F-83). The cortidor has been
grazed, resulting in a reduced oak riparian/oak woodland canopy and understory.
Replanting in these areas would be beneficial to restoring the creek habitat. Prior to
planting, site-specific conditions and revegetation methods should be reviewed by an
arborist, biologist, or restoration specialist. An oak regeneration handbook has been

attached to this Plan (Attachment O). Potential oak planting areas were identified in the

West Roseville Specific Plan draft EIR (see Figure 32 - Oak Planting Areas).

The draft EIR outlined approximately 45.6 acres that wouid be planted with 150 trees per

acre or 6,840 trees. The developer is responsible for the purchase, installation, and

maintenance of these trees. When the success monitoring is complete and the trees have

met their success criteria (to be determined), the parcels where the oak mitigation took
place will be deeded to the City, which will then assume long-term monitoring and

maintenance responsibility. See Section 2.4 for the dedication process for Preserve parcels.

11.5.2 Wetland Mitigation

To mitigate for impacts within the WRSP area, approximately 8 acres of perennial and

seasonal wetfand habitat adjacent to Pleasant Grove Creek will be created (see Figure 24 ~

Wetland Mitigation Area). This habitat will be monitored in compliance with a Corps-
approved Mitigation and Monitoring Plan for 5 years or until the final success criteria set

forth in the Mitigation and Monitoring Plan are met. The monitoring and success criteria
requirements of this area will remain the responsibility of the developer for the duration of
the manitoring peried. When the wetland mitigation has been signed off by the Corps, the
developer will deed the parcels to the City, which will then assume the long-term monitoring
and management responsibility. See Section 2.4 for the dedication process for Preserve
parcels.
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11.6 Future Habitat Restoration/Enhancement

In the future, the Preserve Manager or other group/organization may want to conduct habitat
restoration or enhancement within the Preserve. This could include the removal of non-native
(exotic) plant species, planting native plants, or other restoration activities. A list of native
plants that can be used in restoration has been included as Attachment M. This list is not all-
inclusive, other locally native plants can be used in restoration. Restoration activities that
involve work in wetlands or waters of the U.S. may require a permit under Section 404 of the
Clean Water Act, and/or a Streambed Alteration Agreement from the California Department of
Fish and Game (CDFG). Nationwide Permit (NWP) 27, Stream and Wetland Restoration
Activities, is available from the Corps for these type of activities. An example of a restoration
activity that does not require Corps approval, is planting acorns or oak seedlings in the
Preserve. An exampie of a restoration activity that would require Corps approval is the
recontouring of a creek bank and planting it with riparian species to stabilize an area of erosion.
The Preserve Manager will not need to notify the Corps if restoration activities do not require a
permit from the Corps, however, these activities should reviewed by the Monitoring Biologist
and will be described in the Annual Report. If there is a question regarding whether a
restoration activity will require Corps approval, the Preserve Manager should seek guidance
from the Corps.
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WRSP Corps permit application.
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1 104 Alamo-Fiddyment complex, 0-5% slopes
140 Cometa-Ramona sandy loams, 1-5% slopes
[ 141 Cometa-Fiddyment complex, 1-5% slopes

1 142 Cometa-Ramona snay loams, 1-5% slcpes
146 Fiddyment Joam, 1-9% siopes

147 Fiddymeni-Kaseberg loams, 2-9% slopes
175 Ramona sandy loam, 2-9% slopes

182 San Joaguin-Cometa sandy ioams, 1-5% slopes
193 Xerofluvents, occasionally flooded

194 Xerofluvents, frequently fiooded

195 Xerofluvents, hardpan substraium

Source: NRCS Soil Survey,
_ Western Placer Counly, California

hy 194

FIGURE 25. NRCS Soil Types
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Sacramenio Fish and Wildlife Office
2800 Cottage Way, Room W.2605
Sacramento, California 95825-1846

N REPLY REFER Ttk

1-1-03-F-0013

NOY 20 2003

Mr. Tom Cavanaugh

Chief, Sacramenton Vallev Office
U. 8. Army Corps of Engincers
1325 ] Street, Room 1480
Sacrarnento, Califormia 65214-2922

Subject: Formal Consultation on the proposed Westpark/Fiddyment Ranch Project (File
200200666), Placer County, California

Dear Mr. Cavanaugi:

This is in response to your October 21, 2002, letter requesting injtiation of formal consuliation
with the U.S. Fish and Wildlifz Service (Service) on the proposed Westpark/Fiddyment Ranch
project, Placer County, California. Your Jetter was received on October 23, 2002, The Service
has reviewed the biological information submitted by vour office describing the effects of the
proposed project on the federally endangered vernal pool tadpole shrimp (Lepicurus packardr)
and the threatened vernal pool fairy shrimp (Branchinecta lynchi) and its designated critical
habitat. This response is in accordance with section 7 of the Endangered Species Act of 1973, as
amended (16 U.S.C. 1531 er seg.)(Act).

The Service has determined that the proposed Westpark/Fiddyment Ranch project 1s not likely to
adversely affect the federally threatened valley slderberry longhorn beetle (Desmocerus
californicus dimorphus) or the threatened giant garter snake (Thamnophis gigas) because the
habitat requirements associated with these species are not present within the proposed project
area. The Service’s effects determination does not extend to State listed or species of concemn
such as the Swainson’s Hawk (Buteo swainsonii} or Burrowing Owi ( Athene cunicularia), and
the applicant is encouraged to seek consultation on potential impacts to these species with the
California Department of Fish and Game. The applicant is also reminded that the proposed
project should incorporate measures to conserve species protected under the Migratory Bird
Treaty Act of 1918 (16 U.S.C. 703-712; Ch. 128; July 13, 1918; 40 Stat. 755) as amended.




.Mr. Tom Cavanaugh 2

The findings and recommendaiions In this consultation are based on: (1) Information provided
regarding the Notice of Preparation of an Environmental Impact Report for the West Roseville
Specific Plan, dated August 16, 2002; (2) information included in the Section 404 Individual
Permit Application prepared by ECORP Consulting, dated July 10, 2002; (3} a document titled
Supplemental Information for Initiation of Section 7 Consultation for Westpark/Fiddyment
Ranch, dated September 17, 2002; (4) a letter dated January 21, 2003, that includes the Response
to Service Request for Additional Information; (5) the Wetland Delineation for the Fiddyment
Property revised in November 1998, and Placer 1600 Property revised in March 1999 by Gibson
and Skordal, Wetland Consultants, Sacramento, California; (6) a letter received from Westpark '
Associates on August 11, 2003, outlining the proposed compensation measures for the proposed
project; (7) additional correspondence and meetings between the Service, ECORP and the
applicants; and () additional information in Service Files.

Consultation History

November 20, 2001, Meeting with representatives of the City of Roseville, Consultants
(ECORP), Applicants (Signaturs Properties and W estpark Associates (Signature/W estpark)),
National Oceanic and Atmospheric Administration-Fisheries, U.S, Army Corps of Engineers,
California Department of Fish and Game (CDF(G), and the Service 1o discuss the propesed
project and agency concerns. The Service and CDFG commit to developing information
regarding western Placer vernal pool conservation.

February 7, 2002. Meeting to present/discuss CDFG/Service strategy for dealing section 7
projects pnior to NCCP/HCP development in Western Placer Connty.

March 28, 2002. Reason Farms site visit. Items discussed included design of retention basins,
wetland resource compensation potential for site, potential for vernal pool creation for site.
Service discussed pulling back of isvee design, site may provide minor restoration potential for
vernal pools, on-site creation at Reason Farms not suitable compensation for Roseviile Specific
Plan efizcts.

Aungust 16, 2002. A Notice of Preparation (NOP) for the FErnvironmental Impact Report (EIR) for
the proposed West Roseville Specific Plan was sent out to the pubiic for comment. We received
the document on August 27, 2002, )

Septernber 16, 2002, We provided comments to the City of Roseville regarding the Notice of
Preparation for the Environmental Impact Report for the West Roseville Specific Plan.

October 23, 2002. We received a request for formal section 7 consultation from the U.S. Army
Corps of Enginsers (Corps) regarding the proposed project. Along with the request was the
permit application, biological assessment and supplemental information for initiation of Section
7 consultation provided by ECORP.

November 4, 2002. Meeting regarding West Roseville Specific Plan. Attending were City of
Roseville, Consuliants, Applicants, U.S. Army Corps of Engineers, Department of Fish and



Mr. Tom Cavanaugh

Gume, and the Service. Discussion involved revisions to pian, update on status of Draft FIR,
offsite compensation. Service requested information regarding on-site detention basin.

November 22, 2002. We sent the Corp a letter outlining our coneerns regarding the project and
requested additional Information in order to start consultation. We requested additional
information regarding a description of how the propesed action may affect any histed species, a
curmulative effects analysis, and a description of the compensation plan.

January 21, 2003, We teceivad a letter from ECORP responding 1o our concems on the
proposed project.  The requested information was not provided in ECORP’s response lettor.

January 30, 2003. Meeting with applicants, applicant’s attorney (Mr. George Kammerer),
Department of Fish and Geme, and the Service. ltems discussed were site description proposed
development, wetland resources on-site, compensation options on-zite and off-sits

April 2, 2003. We received a letter from the applicant’s attorney regarding the applicant’s
revised project description and minimization measures including several off-site conservafion
areas to compensate for loss of listed species habitat as a result of the proposed project.

April 8, 2003, Mesting to discuss project design, wetland resources on-site, impact and
avoidance summary, on-site and off-sits compensation components.

May 5, 2003, We received correspondence from the applicant regarding approval of the East
Sheridan property and the potential need to compensate outside of Placer County.

May 13, 2003, Mesting to discuss on-site avoidancs, review additional information provided,

= o

off-site compensation proposal.

May 19, 2003. We received a request from Mr. George Kammerer 0 vrovide them with a Draft
Biological Opinion including Service proposed “rzasonable and prudent alternatives” and
MEASUres. '

Tupe 3, 2003, Meeting to discuss revised on-site plan, wetland habitat impacted, off-site
compensation.

June 6, 2003, We responded to the applicant regarding providing a Draft Biological Opinion for
fhe project, informing the applicant that the proper procedures are for the Corps 1o request a draft
and that they should contact the Corps to make such a request.

Tune 6, 2003. Ms. Lori Rinek, Mr. Ken Sanchez, and Mr. Arnoid Roessler of the Service, Mr.
T=ff Finn of the California Department of Fish and Game, Mr. Jim Stewart and Mr. Pete Balfour
of ECORP made a site visit to the propesed Yankee Slough preserve.

Tune 9; 2003. Wereceived a letter from the County of Sacramento requesting the Service to not
accept projects in Placer County acquire off-site compensation in Sacramento County.
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June 16, 2003. Meeting to discuss compensation aliernatives and the Yankee Slough parcel and
Swainson Hawk mitigation. '

July 8, 2003. We received a letter from the applicant outlining the revised compensation plan
and notification for purchasing portions of Zast Sheridan and Yankee Slough properties in Placer
County.

July 8, 2003. We received a facsimile from Mr. Greg Bardini of Morton & Pitalo Inc. regarding
the proposed retention basin to be constructed within a proposed vernal pool preserve area on the
proposed project site.

Tty 10, 2003. We received a facsimile from Mv. Jobn Tallman who provided copies of the
proposed agreements for purchasing pertions of the Sheridan East and Yankee Slough
properties.

July 11, 2003, We received a ietter from Ms. Kellie Berry of Wildlands Inc. regarding the East
Sheridan preservation area and the resourcss available to the proposed development project.

Tuly 14, 2003. We received a letter from the applicants regarding the on-site avoidance areas
and their relationship to the preservation requirements of the project. The applicant believes that
the nn-site “preserves” should be included as part of their compensation package.

Fuly 14, 2002, Mesting to discuss East Sheridan and Yankee Slough parcels, on-site detention
hasin issues, on-site preservation credit, indirect compensation requirements.

Tuly 16, 2003. We sent a letter (Service File # 1-1-03-TA-2485) to Mr. Bili Falik of Westpark
Associates regarding the July 10, 2003, proposed agreements with Wildlands Inc. and
Conservation Resources Inc. for purchasing portions of the Sheridan Bast and Yankee Slough
properties. We also notified the applicant that the issues regarding the detention bagin are still
outstanding. '

Tuly 18, 2003, We received a facsimile from Mr. Bill Falik of Westpark Associates regarding
the proposed compensation for the detention basin and bike path within the on-site avoidance
area. A revised project description was inciuded in the package.

August 7, 2003, We received a revised project description from the applicant memorializing the
compensation acreages as outlined in the Service’s July 16. 2003, letter to the applicant.

August 11, 2003. We received a letter from Mr. Bill Falik of Westpark Associates regarding the
proposed compensation for the entire development project.
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BIOLOGICAL OPINION
Description of the Proposed Action

The proposed Westpark/Fiddyment Ranch Project is located in western Placer County,
California, west of Fiddyment Road and north of Baseline Road. Pleasant Grove and Kaseberg

recks traverse the property. The project site lies within portiens of Sections 13, 22, 23, 24, 25,
26, & 27 of Township 11 North, Range 5 Bast, of the Pleasant Grove, Californis’ and Section 18
and 19 of Township 11 North, Range 6 East, of the Roseville, California’ U.5.G.S. quadrangle
maps. The site has been used for livestock grazing and retains 1ts natural topography and
hvdrology. The applicant, proposes to construct approximately 8,430 low, medium and high
density housing units, with supporting infrastructure, numerous commercial facilities, schools,
and parks on 2 3,142 acre parcel. At issue are the adyerse effects of the proposed residential and
commercial development project on the endangered vernal pool tadpole shrimp and the
‘hreatened vernal pool fairy shrimyp and its designated criticai habatat.

The proposed project site contains 63.85 wetted acres of weilands, including 33.91 wetted acres
vernal pools and 8.05 wetted acres drainags swales considered habitat for listed vernal pool
crustaceans. The area also includes approximately 3.92 wetted acres of seasonal wetlands, 0.62
wetted acres of emergent marsh, as well as the Pleasant Grove Creek and Kaseberg seasonal
creek. Approximately 0.49 wetted acrs of vernal poois within the proposed project arca were
directly affected as a result of the Plsasant Grove Waste Water Treatmnent Plant project (Service
File 1-1-01-F-0034), and those effects will not be addressed further in this biological opinion.

The =ffecis on wetland resources of the proposed project are outlined in Table 1 below.

Table 1. Wetland Resources on the Westpark/Fiddyment Ranch Project Area

Classification | Existing (acres) | Preserved Avorded? Direct Indirect
| Vernal Pocls | 33.917 E 19,62 11.26 13.8 | 8.83
Swales  |805 476 1.72 3.9 0.74
| Total 41.96 24.38 12.98 17.09 9.57

t acreage within preserve arezs pot indirectty affected
% (0.49 acres under previous Service diclogical opinion for Pleasant (rove Wasts Water Treatment Plant, [-1-01-F-0034)

The applicant proposes to avoid approximately 699.3 acres of vernal pool grassland habitat, in
four separate areas of the proposed projsct (see Attachment A); an approximately 132.7 acre
vreserve area at the northwest portion of the Fiddyment Ranch portion of the project; an
approximately 162 5 acre preserve area along Pleasant Grove Creek, protecting mostly riparian
habitat; an approximately 44.4 acre preserve area along the intermitient unnamed tributary 10
Pleasant Grove Creek: and 100° corridor along Kaseberg Cresk which totals 14.7 acres; and a
345 acre preserve area along the western portion and extending to include numerous swales and



Mr. Tom Cavanaongh

urmamed channels of the Westpark portion of the proposed development, Approximately 24.38
wetted acres of vernal pools and associated swales will be within the avoided areas. The
proposed project’s direct and indirect effects include 26.66 acres of vernal pool and vernal swale
habitat (as outlined in letters dated July 18, 2003, and August 7, 2003, from Mr. Bill Falik). The
applicant proposes to compensate for the loss or degradation of 26.66 acres of listed vernal pool
crustacean habitat through the following compensation measures.

For Direct and Indirect Effects:

- The preservation component for vemnal pools/swales would include preserving
approximately 25.48 acres off-site at the Sheridan East property and 1.2 acres at the
Yankee Slough property both in Placer County.

- The restoration component for vernal pool/swales would include restoring approximately
43.00 acres vernal pool grassland habitat at the off-site Yankee Slough property,

Additional measures include:

_ No preservation credit will be given for the vernal pools/swalss within the on-site
avoidance areas.

_ The Service shall approve the firm performing the restoration and related monitoring on
the Yankee Slough property.

- Restoration can be phased to coincide with losses of habitat as a result of development
phasing. .

- Phase one of the restoration work is to start on the southem-most vortion of the Yankee
Sicugh property.

. Conservation Basement. Vemal pool habitat and associated upland habitat preserved on-
site will be protected and managed in perpetuity through a Service-approved
conservation easement, Service-approved management pian, and suffictent funds o
manage and monitor the site in perpetuity in accordance with the management plan.
Funding mechanisms for the maintenance and management may be phased to coincide
with phased construction of the project. All maimtenance and management obligations
associated with this project at the off-site Sheridan Bast parcel and the Yankee Slough
parcel shall be conducted by the respective OWners as agreed through separaie
agreements by the applicant approved by the Service. The applicant has secured the
endowment funds necessary for the maintenance and management of ths Sheridan East
and Yankee Slough parcels in perpstuity.

- Prior to ground-breaking, the applicant will provide the Service with verification that the
necessary restoration and preservation acreages have been dedicated in a Service-
approved preserve arsa.



Mr. Tom Cavanaugh 7

Status of the Species

A final rule was published on September 19, 1994 (55 FR 48136), io Iist the vernal pool fairy
shrimp as threatened and vernal pool tadpole shrimp as endangered under the Act. The final rule
1o designate critical habitat for 15 vernal pool species, including the vernal pool fairy shrimp and
vermal pool tadpole shrimp, was published on August 6, 2003 (68 FR 46684). Further
information on the life history and ecology of the vernal pol fairy shrimp and vemal pool tadpole
shrimp may be found in the final listing rule, the final rule to designate critical habitat, Eng ef al.
(1990}, Helm (1998), Simovich et al. (1992), and Volmar (2002). Vernal pool fairy shrimp are
restricted to vernal pools, swales, and other seasonal wetlands in California and southern
Oregon. Vemal pool tadpole shrimp are restricted to similar habitats in California's Central
Valley and San Francisco Bay area.

Vernal pool fairv shrimp. Vernal pool fairy shrimp have delicate elongate bodies; large, stalke d,
compound eyes; no hard shell (i.s., no carapace); and 11 pairs of swimming legs. Typically less
than 2.5 centimeters {cm) (1 inch) Jong, they swim or glide gracefully upside-down by means of
complex, wavelike beating movements while feeding on algae, bacteria, protozoa, rotifers, and
deiritus. Female vernal pool fziry shrimp carry eggs in a pear-shaped, ventral brood sac until the
eggs are either dropped or sink to the pool bottom with the female when she dies. Eggs which
remain afier pools dry are known as cysts and are able to withstand heat, cold, and prolonged
tesiccation. When pools refill in the same or subsequent seasons, some, but not all, of the cysts
may hatch, resulting in a cyst bank in the soil that may include cysts from several bfﬂ ding
seasons (Donald 1983). Vernal pool fairy shrirap develop rapidly and may become sexually
mature within two weeks after hatching (Gallagher 1596, Helm 1998). Such quick maturation
permits fairy shrimp populations to persist in shert-lived, shallow bodies of water {Simovich et
al 1992),

Vernal pool fairy shrimp inhabit aikaline pools, ephemeral drainages, rock outcrop pools,
ditches, stream oxbows, stock ponds, vemal pools, vernal swales, and other seasonal wetlands
(Helm 1998). Occupied habitats range in size from rock outcrop pools as small as one square
meter to large vernal pools ap to 4.5 hectares (12 acres); the potential ponding depth of occupied
habitat ranges from 3 cm (1.2 inches) to 1.2 meters {48 inches). The vernal pool fairy shrimp
has been collected from early December to early May.

All known occurrences of vernal pool fairy shrimp inhabit sites in Califomia or southern
Oregon. The geographic range of this species sncompasses most of the Central Valiey from
Shasta County fo Tulare County and the central coast range from northern Solano County to
Santa Barbara County, California; additionai disjunct occurences have been identified in
western Riverside County, California, and in Jackson County, Oregon near the city of Medford
(CDFG 2000-2003, Helm 1998, Eriksen and Belk 1999, Volmar 2002, Service 1994, Service
2003).

Yernal pool #rv shnmp Crotical Habitat
The proposed project liss within the Western Placer County. Unit (Unit 12) for the vernal pooi
fairy shrimp designated on August 6, 2003 (68 FR 46684). This critical hebitat unit is
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approximately 32,134 acres in size and forms one of the remaining large vernal pool complex

“areas in the Southeastern Sacramento Valley vernal Pool Region (Keeler-Wolf ef al. 1998). This
unit contains occurrences of the vernal pool fairy shrimp and is considered essential for the
conservation of the species. The majority of the lands within the unit are privately owned.
Several conservation areas set-up to protect vernal pool habitat for the vernal pool fairy shrimp
and vernal pool tadpole shrimp have been established within this unit.

Tn determining which areas to designate as critical habitat, the Service considers those physical
and biological features that are essential fo a species’ conservation and that may require special
management considerations or protection (50 CFR §424.12(b)). The Service is required to list
the known primary constituent clements together with the critical habitat description. Such
physical and biological features include, but are not limited to, the following:

(1) space for individual and population growth, and for normal behavior;

(2) food, water, air, light, minerals, or other nuiritional or physiological requirements;

(3} cover or shelter;

(4) sites for breeding, reproduction, rearing of offspring, germination, or seed dispersal; and

{5} generally, habitats that are protected from disturbance or are epresentative of the historic
geographical and ecological distributions of a species.

Tn designating critical habitat for the vernal pool fairy shrimp, the Service identified the
following primary constitzent slements essential to the conservation of the species:

The first primary constituent element provides the aquatic environment required for oyst
incubation and hatching, growth and maturation, reproduction, feeding, sheltering, and
dispersal, and the appropriate periods of dessication for cyst dormancy and to eliminate
predators such as bullfrogs, fish, and other aquatic predators that depend on year round
inundation of wetland habitats to survive. We concluded that this element is essential to the
conservation of vernal pool fairy shrimp becanse the species is ecologically dependent on
seasonal fluctuations, such as absence or presence of water during specific times of the year,
and duration of inundation (59 FR 48136).

The second primary constituent element is essential to maintain the aquatic phase of the
vernal pool habitat. The entire vernal pool complex, including the pools, swales, and
associated uplands, is essential to support the aquatic functions of the vernal pool habitat.
Although the uplands are not actually occupied by veral pool fairy shrimp, they
nevertheless are essential to the conservation of vernal pool habitat and crustaceans because
they maintain the aquatic phase of vernal pools and swales. Associated uplands ars also
essential to provide nutrients that form the basis of the vernal pool food chain, inciuding a
primary food source for the vernal pool crustaceans.



Mr. Tom Cavanangh - 9

The areas designated as vemal pool critical habitat were based on CNDDE (2000-2003)
occurrence data, vernal pool mapping, and the vernal pool regions outlined m the California
Yernal Pool Assessment Preliminary Report (Keeler-Wolf ef al. 1998). Placer County is
considered within the Southeastern Sacramento Valley Vernal Pool Reglon. The vemnal pool
grasslands mapped by Holland (1998b) and Glazner (2001) were used to identify areas which
contain the primary constituent elements for the species i Placer County. Site visits, species
information, and aerial photography were used to further refine those areas which we consider
essential to the conservation of the vernal pool fairy shrimp and to exclude those areas which no
longer support the species. As a result of the mapping refinsments, approximately 32,134 acres
{12.854 hectares) are designated as crifical habitat for the vernal pool fairy shrimp in Placer
County. The critical habitat within Placer County represents approximately 4.3 percent of the
total amount of critical habitat for the 15 vernal pool species in the final rule and approximately
7 percent of the critical habitat designated for the vemal pool fairy shamp. The critical habitat
in western Placer County also represents approximately 84 percent of the critical habitat
designated in the Southeastern: Sacramento Valley Vernal Pool Region (68 FR 46684),

Vernal pool tadpole shrimp, Vemmnal peol tadpole shrimp have large, shield-like carapaces
approximately 1 inch (2.5 cm) long that covers most of their body; dorsal, compound eves; and a
pair of long cercopods, one on cach side of & flat caudal plate, af the end of their last abdominal
segment. Vemal pool tadpole shrimp are primarily bottom-dwelling animals that move with legs
down while feeding on detritus and Hving organisms, including fairy shrimp and other
invertebrates (Pennak 1989). Females deposit cysts {partially developed embryos encased mn an
ege-like structurs) which settle on the pool bottom. Although some cysts may batch qumickly,
others remalin dormant to hatch during later rainy seasons (Ahi 1991). When winter rains refiil
inhabited wetlands, tadpole shrimp reestablish from dormant cysts and may become sexually
maiure within three to four weeks after hatching (Ahl 1991, Helm 1998}, Repreductively mature
adults may be present in pools until the habitats dry up in the spring (Ahl 1991, Gallagher 1996,
Simovich et al. 1992).

Vernal pool tadpale shrimp inhabit alkaline pools, clay flats, ditches, freshwater marshes, stream
oxbows, vernal lakes, vernal pools, vernal swales, and other seasonal wetlands (Helm 1998).
Occupied habitats range in size from vernal pools as small as two square meters to large vernal
lakes up to 36 hectares (89 acres); the potential ponding depth of occupied habitat ranges from 4
cra (1.5 inches) to 1.5 meters (59 inches). All known occwrrences of vernal pool tadpole shrimp
inhabit sites in California. The geographic range of this species encompasses most of (and:
particularly the eastern side of} the Central Valley from Shasta County to northern Tulare
County and the central coast range from Solano County to Alameda County (Service 1994,
CDFG 2003). Critical habitat was not designated or proposed for vernal pool tadpole shrimp in
western Placer County.

The vernal pool fairy shrimp and tadpole shrimp are scologicaily dependent on seasonal
fluctuations in their habitat, such as absence or presence of water during speciiic times of the
vear, durations of inundation, znd other environmental factors that include specific salinity,
conductivity, dissolved solids, and pH levels. Water chemistry and soil parent matenial are two
of the most important factors in determining plant and crustacean distribution in vernal pools
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(Belk 1977, Holland and Dains 1990, King 1996, Simovich 1998). The genetic characteristics of
vernal pool fairy shrimp and vemnal pool tadpole shrimp, and the ecological conditions, such as -
watershed continuify, indicate that populations of these antmals are defined by pool complexes
rather than by individual vernal pools (Fugate 1992; Keeler-Wolf et al 1998; Service 1994,
2003). Therefore, the most accurate indication of the distribution and abundance of these
species 1s the number of inhabited vernal pool complexes. Individual vernal pools occupied by
these species are most appropriately raferred to as subpopulations. The pools and, in some
cases, pool complexes supporting these species are usually small. Anthropogenic and
unforesesn natural catastrophic events such as long-term drought, non-native predators, off-road
vehicles, pollution, berming, and urban development, threaten their extirpation at some sites.

Distribution

Vernal pool fairy shrimmy. The vernal pool fairy shrimp is known from 33 occurrences extending
from the Stiliwater Plain in Shasta County through most of the length of the Central Valley to
Pixley in Tulare County, and along the central coast rangs from northern Solano County to
Pinnacles in San Benito County (Eng ez f. 1990, Fugate 1992, Sugnet and Associates 1993).
Five additional, disjunct populations exist: one near Soda Lake in San Lwis Obispo Counly; one
in the mountain grassiands of northern Santa Barbara County; one on the Santz Rosa Plateau in
Riverside County, one near Rancho California in Riverside County, and a recently discovered
population near Medford, Oregon. Three of these five isclated populations each contain only a
single pool known to be occupied by the vernal pool fairy shrirnp.

Vernal pool tadpole shrimp. The vernal pool tadpole shrimp is known from 1S occurrences in
the Central Valley, ranging from east of Redding in Shasta County south to Fresno County, and
from a single vernal pool complex located on the San Francisco Bay National Wildlife Refuge in
Alameda County. It inhabits vernal pools containing clear to highly furbid water, ranging in size
from 5 square meters (54 square feet) in the Mather Air Force Base area of Sacramento County,
to the 36-hectare (89-acre) Olcott Lake at Jepson Prairie in Solano County.

Dispersal

The prirsary historic dispersal method for the vernal pool tadpole shrimp and vernal pool fairy
shrimp may have been large-scale flooding resulting from winter and spring rains which allowed
the anirmals to colonize different individual vernal pools and other vernal pool complexes, This
dispersal mechanism may no longer function in some areas due to the construction of dams,
levees, and other flood control measures, and widespread urbanization and agricultural
conversion of iands within significant portions of the range of this species. Waterfow! and
shorebirds are now considered the primary dispersal agents for vernal pool tadpole shrimp and
vernal pool fairy shrimp (Simovich er a/. 1992, Eriksen and Belk 1999). The eggs of these
crustaceans are either ingested (Krapu 1974, Swanson ez al. 1974, Driver 1981, Ahi 1951} and/or
adhere to the legs and feathers where they are transported to new habitats.
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Environmental Baseline

The main threat to listed vernal pool crustaceans is the loss of habitat associated with human
actvitics, inchuding urban/suburban development, water supply/flood control development, and
conversion of natural lands to intensively farmed agriculturai uses. Detrimental effects
associated with these activities include the physical destruction of wetlands, adverse alteration of
hydrology, infroduction of toxic substances and insecticides/herbicides, introduction of non-
native plants and animals, increased water run-off from residential and commercial development,
and illegal dumping of residential materials, State and local laws and regulations do not protect
listed vernal pool crustaceans, the other laws and regniations, meluding the Clean Water Act,
have not effectively maintained habitat necessary to conserve and recover these species.
Although developmental pressures continue, only a small fraction of vernal pool habitat is
protected from the threat of destruction.

Holland (1978) estimated that about two thirds of the grasslands that once supported vermnal
pools in the Central Valley had been destroyed by 1973 with an associated loss of nearly 75 w0
over 95 percent of vernal pool habitat. In subsequent years, & substantial amonnt of the
remaiming habitat for vernal pool crustaceans has been destroyed with estimates of habitat loss
ranging from two to three percent per year (Holland 1998a). Coe {19883) estirnated that, between
1988 and 2008, 60 to 70 percent of the remaining vernal pools within the jnrisds ction of the U.S.
Army Corps of Engineers, Sacramento District would be lost to development.

cemrrences of listed vernal pool crustaceans ave highly fragmented throughout their ranges due
to the nature of vernal pool landscapes and the destruction of natural habitat by human activities.
Such fragmentation resuits in small, isolated populations which may be more susceptible to
extinction due to random demographic, genetic, and environmental events (Gilpin and Scule
1986; Goodrnan 1987 a,b; Noss et of. 2002). Furthermore, if localized extinctions occur m
fragmented populations, the opportunity for recolonization of previously occupied habitat i3
reduced due o the geographic isolation of potential habitats from occupied sites {INoss el al.
2002).

Ioss of Vernal Pool Habitat in the Southeastern Sacramento Valley Vemal Pool Region. Ofthe
several thousand vemal pools that are located around Sacramento, Coe (1388) has suggesied that
perhaps 1,800 vemal pools will be impacted dus to future development in western Placer County
alone. Western Placer County is located in the Southeastern Sacramento Vernal Pool Region,
ope of 17 vemal pool regions in the State of California defined by the California Depariment of
Fish and Game in the California Vernal Pool Assessment Prelininary Report (Keeler-Wolf e al,
1998). The regions were identified according to biolo gical, geomorphological, and soils
information. According to the report, "One of the primary assumptions Is that these regions are
ecologically distinct and that they encompass the full range of variability of vernal pools and
species in the state” (Keeler-Wolf ef al. 1998). '

The Southeastern Sacramento Vallsy Vernal Pool Region contains almost 15% of the remaining
vernal pool grasslands in the State of California, and supports 25% of the known occurrences o1
the vernal pool fairy shrimp documented in the California Natural Diversity Database. It is the
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most threatened by development of the 17 regions. Of 153 projects authorized by the Service to
take vernal pool fairy shrimp and vernal pool tadpole shrimp since the species were federally
tisted in 1994, almost 80% (121 projects) were iocated within the southeastern Sacramento
ernal Pool Region. These projects resulted in the loss of more than 37,500 acres of vernal pool
grassiands, out of a total of aimost 56,000 acrss of uplands comtaining vernal pool fairy shrimp
and vernal pool tadpole shrimp habitat. Close o 20,000 acres of vernal pool grassland habitats
have been preserved through the Act since the listing of the vernal pool fairy shrimp and vernal
pool tadpole shrimp, yet only 7,000 acres ars contained within the Southeastern Sacramento
Vernal Pool Region.

Development projects within western Placer County, including the Highland Reserve, Hi ghland
Reserve North, Sunset West, Stanford Ranch, Twelve Bridees, Sun City Lincoln Hills, and
Sipneridge Specific Plan Area, (Olympus Oaks, Cavitt Ranch projects), have reduced the
number of vernal pool complexes within the area. These developments and others within the
region, have resulted in both direct and ipdirect effects to veral pools, and have contributed to
the loss of vernal pool fairy shrimp and vernal poel tadpole shrimp occurrences. Although the
reduction of federally listed vernal pool crustacean populations has not been quantified, fhe
acreage of lost habitat continues to grow. General and Specific Plans for the western Placer
County area such as the proposed Placer Vineyards, Antonio Mountain Ranch, Three-D project,
Whispering Springs, Placer Parkway, and State Route 165 bypass, as well as numerous other

roposed housing, industnal, infrastructure, energy facilifies, wiiversities, hospitals, and other
development projecis in and around the city of Lincoln, Rocklin, Rosaville and in Placer County
nhave identified significant, unavoidable impacts to biclogical communities, inclnding
elimination of vernal poels, intermittent drainages and other seasonal wetlands. Despite these
impacts, city and county governments continue to implement development projects within the
area.

Vernal Pool Fairv Shrimp Critcal Habitat. Approximately 467,148 acres of critical habitat has
been designated for the vernal pool fairy shrimp throughout California and southern Oregoil.
Portions of the vemal pool wetlands and associated uplands which coniain the necessary primary
constituent elements within western Placer County have been designated as critical habitat unit
12 (32,134 acres) and are essential for the conservation of vernal pool fairy shrimp. The Placer
County unit 12 represents one of the last remaining large vernal pool grassland landscapes in the
Southeastern Sacramento Valley and plays an important part in providing connectivity between
other vernal pool habitats further to the north and south., The primary dispersal agent for vernal
pool fairy shrimp and other crustaceans is transport by waterfowl and other migratory birds. The
loss and further fragmentation of existing vernal pool habitats lessens the chance that migratory
hirds will visit such habitats and as a result, the dispersal rate, colonization, and recolonization of
listed vernal pool crustaceans into viable habitats would be affected. Vernal pool fairy shrimp
critical habitat will be affected by the same development activities that destroy or alter other
vernal pool or sphemeral wetland habitat and/or change the hydrolo gic pattems within the vernal
pool compiexes in California and Southern Oregon.
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Effects of the Proposed Action

The proposed Westpark/Fiddyment Ranch project would eliminate one of the last remaiming
intact vernal pool grasslands complexes in western Placer County supporting occurrences of
listad vernal pool crustaceans. The proposed project would directly or indirectly affect 26.6G
acres of vernal pocl babitat for the listed vernal pool crustaceans as follows: 1) result In the
direct mortality of all listed vernal pool crustaceans inhabiting 17.09 acres of habitat and
indirestly affecting .57 acres of habitat within the on-site preserve for listed vernaf pool
crustaceans; 2 eliminate or degrade over two thousand acres of intact vernal pool grassiand
supporting vernal pool fairy shrimp; 2) reduce and further fragment one of the largest remaining
high quality areas of listed crustacean habitat within the Western Placer area and the Southern .
Sacramento Vemnal Pool Region; and 4) increase construction-related and other human-related
disturbances o the listed vemal pool erustaceans, The direct and indirect effects of the project
would resulf in the loss or degradation of over 66 percent of the vernal pools and swales located -
on the Westpark/Fiddyment Ranch project site.

Direct Effects

The construction of the proposed Westpark/Fiddyment Ranch residential development will result
i1 the direct loss of 17.09 acres of federally listed crustacean habitat, and the death of an
unknown umber of vernal pool fairy shrimp and vernal pool tadpele shrimp.

Indirect effects

Approximately 9,57 acres of vernal pool tadpole shrimp and vernal pool fairy shrimp habitat
avoided on the project site would be adversely affected Dy the indirsct effects of the project.

e to non-existent or inadequate buffers, these avoided pools would be viinerable to the effects
of the surrounding development, including the effects of proposed roads, crossings, & detention
basin, bike trails, paths and access roads through the project area and the commercial,
residential, school, and park land uses associated with the proposed project. Indirect effects
associated with the proposed Westpark/Fiddyment Ranch project include erosion, changes in
hvdrology, human-related disturbance, degradation of the upland areas, and introduction of
poltutants.

Changes in hydrology, The proposed Westpark/Fiddyment Ranch project is likely to aiter the
hydrology of the remaining vernal pool habitats on the project site, Although vernal pools are
typicaliy filled by rain water, vernal pool hydrology can be influenced by 2 variety of factors,
Vernal pool hydrology can be directly altered when swale systems connected to vernal pools are
daynmed by physical barriers, such as roads and canals or other development. The project also
includes creation of an earthen berm detention basin within the swale systern within one of the
vernal pool preserve areas. These activities will alter vernal pool hydrology both upstrearn and
downstream of the barrier. These components of the proposed Westpark/Fiddyment Ranch
sroject will disturb vernal pool hydrolegy by altering patterns of overland and subsurface flow.

'y

The proposed project will invoive construction of storm water drains and the coverags of land

surfaces with concrete, asphalt, and irrigated landscaping, These aspects of the project Likely
will alter the duration, volume and frequency of surface flows through increased flooding and
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runoff. The timing, frequency, and length of inundation of the vernal pool habitat are critical to
the fairy shrimp and the vernal pool tadpole shrimp; any substantial hydrologic change in these
factors will adversely affect the animals. Alterations in the water regime threaten the vernal pool
crustaceans because they can result in: (1) insufficient wetting or premature pool dry-down
before the life cycles of the species are completed; (2) flowing water that washes away the cyst
bank; (3) aitered vernal pool crustacean reproduction and longevity (Helm 1998); and (4)
conversion of the vernal pool habitat to a marsh-dominated or a permanent aquatic community,
leading $o predation of vernal pool crustaceans from the introduction of bullfrogs and fish
(Bauder 1986, 1987); and (5) aliering the dry season by brief unnatural inundation which may
result in premature cyst hatching or destruction.

Human-related dishirbance. The proposed Westpark/Fiddyment Ranch development will
increase human-related disturhance of vernal pool habitats on the project area. Waste materials
from the residential development bordering the proposed on-site preserve areas would be
deposited onto preserve area. Pedestrian trails are proposed to border and be within the on-site
preserve areas. This access will increase impacts to the preserve from people’s activities,
including off-irail access, bicycie riding, pets, and trash dumping. De Weese (1998) found that
the most freauently observed adverse impacts to vernal pools were human-related activitics.

Pollutants. Toxic chemicals, such as petrolenm products, pesticides, herbicides, fertilizers and
soap, may wash into vernal pools during development of the Westpark/Fiddyment Ranch projec
area. Contamination of vernal pools from the Westpark/Fiddyment Ranch project area areas
may injure or kill vemal pool crustaceans. Vemal pool crustaceans are highly sensitive to the
chemistry of their vernal pool habitats (Belk 1977, Eng et al. 1990, Gonzalez et al. 1996},
Vernal pools adjacent to existing developments may be contarminated from roadway
contaminants in surface runof¥ (e.g., grease, oil, and heavy metais). Contamination also may
result from increased discharge of contaminants such as fertilizers and pesticides into surfacs
waters from landscaped residential areas {Petrovich 1990). Fertilizer contamination can lead 1o
the sutrophication of vernal pools, which can kill vernal pool crustaceans by reducing the
concentration of dissolved oxygen (Rogers 1998).

Habitat fragmentation. In addition to the direct and indirect loss of vernal pool crustacean
habitat in this region, the Westpark/Fiddyment Ranch project will contribute to extensive habitat
fragmentation of remaining vernal pool habitats in the local area. The proposed '
Westpark/Fiddyment Ranch project will increase the distance between areas of remaining
habitat, thereby reducing the opportunity for recolonization and dispersal between populations of
vernal poois crustaceans. Snecessful colonization may be fairly rare for vernal pool crustaceans
(Simovich 1998), The effects of fragmentation in the Southeasiem Sacramento Vemal Pool
Region have been significant. Extant populations of vernal pool fairy shrimp are increasingly
isolated and vulnerable fo extirpation from chance gvents.

As gtated earlier, individual vernal pools are unique micro-habitats (Belk 1977, Eng ef al. 1990,
Gonzalez ef al. 1996, Holland and Griggs 1979, Holland and Dains 1990) based on water
chemistry and soil parent material. The conservation of different vernal pool types maintains
habitat diversity that promotes genetic diversity (Fugate 1992, King 1996, Fugate 1998, Noss et
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ai. 2002}, and recduces the chance of losing disjunct populations of vernal pool fairy shrimp that
are important for their genetic wmiqueness (Simovich 1998, Platenkamp 1998). Loss of genetic
diversity can have significant effects on a population's abilify to respond to environmental

change over ime (Frankei and Soule 1981). Species that are protected across their ranges have
lower chances of extinction (e.g., Soule and Simberloff 1986, Noss er al, 1997, Noss er af. 1999

Effects of the Propesed Minimization Measures

The project would maintain approximately 699.3 acres of open space on-site, in four separate
preserve areas on the proposed project site; & 132.7 preserve area at the northwest portion of the
Fiddyment Ranch portion of the project; a 162.5 preserve area atong Pleasant Grove Creek,
protecting mostly ripanan habitat; a 44.4 acre preserve area along the intermittent unnamed
tributary to Pleasant Grove Creek; a 1007 corridor along Kaseberg Creek which totals 14.7 acres;
and a 345 acre preserve area along the western portion and extending o include numerous
swales and un-nared channels of the Westpark portion of the proposed development. The four
areas support approximately 19.62 acres of wetted vemal pools and 4.76 acras of vernal swalzs
considered habitat for listed crustaceans. These on-sits preserve areas would be fragmented
from each other and be fragmented and isolated from other vernal pool habitats within the
county. This fragmentation and iselation further disrupis and may prechide the long-term
viability of the habitat on-site. As a result no reduction in compensation reguirements will be
granted by establishing these on-site preserve areas. A conservation easement will be recorded
on the four preserve areas.

Preservation component. To minimize the loss of 26.66 acres of directly and indirectly affected
vermnal pools and swales, the applicant is preserving 25.48 acres of wetted vernal pool acres off-
site on the Sheridan East parcel in Placer County. An additional 1.2 acres will be preserved at
the Yankee Slough parcel in Placer County due to effects associated with the on-site detention
basin.

Restoration component. To minimize the loss of 26.66 acres of directly and indirectly affected
vernal pools and swales the applicant is restoring a total of 43.0 acres on the southern portion of
Yankee Slough parcel in Placer County. The combination of on-site preserves and off-site
preserves and restoration will assist in off-setting the loss of vernal pool crustaczan habitat on-
site and limit the indirect effects of the proposed Westpark/Fiddyment project.

Effects to Vemal Pool Fairy Shrimp Critical Habitat

Issuance of a permit for the proposed Westpark/Fiddyment project will result in loss of
approximately 2,436 deres of the designated critical habitat unit 12 for vernal pool fairy shrimp.
The loss represents 7.5 percent of the designated critical habitat unit 12 and approximately 0.5
percent of the total critical habitat designated for vernal pool fairy shrimp. The proposed project
will preserve on-site approximately 706 gross acres of designated vernal pool fairy shrimp
critical habitat. This represents approximately 22 percent of the critical habitat on-site. Since
the publication of the proposed critical habitat rule on September 24, 2002 {67 FR 59884}, and
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Snal critical habitat rule on August 6, 2003 (63 FR 46684), we have received additional
information regarding occurrences of vernal pool fairy shrimp in the Sheridan area in north
western Placer County. The Sheridan area has been found to contain numerous occurrences of
vernal pool fairy shrimp and the vemal pool grassland habitats within the Sheridan area has been
less subject to development pressure and is less fragmented than habitats near Lincoin, Rocklin
and Roseville. The off-site preservation components at Sheridan East and Yankee Slough assist
in preserving large parcels of vernal pool habitat in this northwestern portion of Placer County
and would off-set the loss of habitat on the proposed Westpark/Fiddyment site.

Cumulative Effects

Curnulative effects are those impacts of future State, Tribal, county, local agency, and private
actions that are reasonably certain o occur. Fuiure Federal actions that are unrelated to the
proposed action are not considered in this section because they require separate consultation
pursuant to section 7 of the Act.

The proposed Westpark/Fiddyment Ranch project site is located in 2 region where future
destruction of vernal pool habitat is anticipated. The Cities of Roseville, Rocklin, and Lincoln
and the County of Placer continue to develop Specific and General Plan which do not adequately
compensate for the loss of endangered species habitat, Such development will result in
increased direct loss of federally listed vernal pool crustacean habitat. It will also contnibute to
the imperilment of existing vernal pools and seasonal wetlands throughout the area through
alterations to local watersheds and distuption of natural flooding regimes,

The Service is currently working with local jurisdictions to establish a more comprehensive
vernal pool conservation strategy for the Southeastern Sacramento Vernal Pool Region. These
offorts include the Placer County HCP, several city wide planning efforts, and the South
Sacramento County HCP. These planning efforts are co llectively aimed at establishing a
regional preserve system that is configured and managed to provide for the long-term survival of
a diversity of special status species including vernal pool crustacean species. However, projects
impacting vernal pools continue to move forward prior to the development and adoption of these
regional conservation plans, potentially precluding the ability for the regional plans to meet their
conservation goals. The loss of the vernal pools on the proposed Westpark/Fiddyment Ranch
project area would make it more difficult for vernal pool species to be adequately conserved
under regional plans in western Placer County.

Because the vernal pool fairy shrimp and vernal pool tadpole shrimp are endemic to vernal pools
in the Central Valley, coast ranges, and a limited number of sites In the fransverse range and
Santa Rosa platean of California and southern Oregon, the Service anticipates that a wide range
of activities will be determined to affect this species. Such activities include, but are not limited
to: (1) urban development, (2) water projects, (3) flood control projects , (4) highway projects,
(5) utility projects, (6) chemical contaminants, and, (7} conversion of vernal pools to agricultural
use. Projects ocourring adjacent to vernal pool complexes will mdirsctly affect vernal pool
complexes and their associated upland areas.
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Conclusion

After reviewing the current status of the vernal pool fairy shrimp and vernal pool tadpole shrimp,
the environmental bassline for the area coversd by this biological opinion, the effeets of the
‘proposed action, the effects of the minimization measures, and the cumulativs effects, t 15 the
Service's biological opinion that the adverse effects on the vermal pool fairy shrimp and vernal
pool tadpole shrimp inhabiting the proposed Westpark/Piddyment Ranch proj ect site, as
proposed, 15 not likely to jeopardize the continued existence of the vernal pool fairy shrimp and
vernal pool tadpole shrimp. As stated above, the proposed project would affect approximarely
26.66 wetted acres of vernal pool tadpole shrimp and vernal pool fairy shrimp habitat and 2,436
gross acres of vernal pool critical habitat. Due to the amiount of on-site and off-site
compensation within the vernal pool ecosystem within Placer County proposed for the project,
we have determined that this project, although significant, would not represent an adverse
modificatior: of eritical habitat for the species.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal reguiation pursuant io seciion 4(d) ofthe Act profubit the take
of endangered and threatened species, respectively, without special exemption. Take is defined
by the Service &s 1o harass, harm, pursue, hunt, shoot, wound, kill, frap, capture, or collect or to
attempt 10 engage in anv such conduct. The Service defines “harass”™ as an intentional or
negligent act or omission that creates the likelihood of Injury to a listed species by annoying it to
such an extent as to significantly disrupt normal bebavioral patterns, which include, but are not
limited to, breeding, feeding and sheltering. The Service defines harm to include significant
habitat modification or degradation that results in death or injury to listed species by
significantly impairing behavioral patterns such as breeding, feeding, and sheltering. Incidental
take is defined as take that is incidental to, and not the purpose of, the carrying out of an
otherwise lawful activity, Under the terms of section 7(b)(4) and section 7{0)(2), taks that 18
incidental to and not intended as part of the agancy action is not considered to be prohibited take
provided such take complies with the terms and conditions of this Incidental Take Statement.

The measures described below are non-discretionary and must be implemented by the Corps 50
that they become binding conditions of any grant or permit issued to the applicant, as
appropriate, in order for the exemption in section 7(c)(2) to apply. The Corps has a continiing
duty to reguiate the activity covered by this incidental take statement. If the Corps (1) fails to
require the applicant to adhere to the terms and conditions of the incidental take statement
through enforceable terms that are added to the permit or grant document, and/or (2) fails to
retain oversight to ensure compliance with these terms and conditions the protective coverage of
section 7{0)(2) may lapse.

Amount or Extent of Take
The Service znticipates that implementation of the proposed action could result in incidental take

of listed vernal pool crustaceans. The Service expects that direct take of individuals would be
difficult to detect or quantify, because specimens are not casily seen, due to their small body
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size. Due to the difficuity in quantifying the number of individuals that will be taken as a result
of the proposed action, the Service is quantifying take incidental to the proposed action as the
amourt of habitat that will become unsuitable for listed vernal pool crustaceans as-a result of the
action. Therefore, the Service estimates that 17.09 acres of habitat for listed vernal pool
crustaceans will be lost through direct habitat loss resulting from the proposed action. An
sdditional 9.57 acres of habitat for listed v ernal pool crustaceans will become degraded through
:ndirect habitat loss resulting from the proposed action.

The Service has developed this Incidental Take Statement based on the premise that the
reagonable and prudent measures will be implemented. Upon implementation of the following
reasonable and prudent measures, incidental take associated with the construction of the

" proposed action on 17.09 acres of habitat directly affected and 9.57 acres of habitat indirectly
o ffected for listed vernal pool crustaceans will become ex empt from the prohibitions described
under section 9 of the Act for dirsct and indirect impacts. :

Tffect of the Take

The Service has determined that this level of anticipated take is not likely 1o result in jsopardy to
the vernal poot fairy shrimp, or vernal pool tadpole shrimp or resuit in adverse modification of
critical habitat for the vernal pool fafry shrimp. ¥ ernal pool tadpole shrimp eritical habitat does
not occur within the project area so no adverse modification is Hkely to occur as a result of this
project.

Reasonable and Prudent Measures

The Service believes the following reasonable and prudent meagures are necessary and
appropriate to conserve listed vernal pool crustaceans:

1. Minimize the impacts to federaily listed vernal pool crustaceans resulting from habitat
modification and habitat loss.

e

Vernal pool crustacean habitat will be managed and protected from adverse effects in
perpetuity. '

[N ]

Minimize direct and indivect effects from project construction to federally listed vernal
pool crustaceans.

Terms and Conditions

Tn order to be exempt from the prohibitions of section 9 of the Act, the Corps must comply with
the following terms and conditions. These measures are Terms and Conditions which mmplement
the reasonable and prudent measures described above for the protection of listed vernal pool

crustaceans. These terms and conditions are non-discrezionary.
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1. The foliowing terms and conditions implement reasonable and prudent measure onz (1}

2.

!\J

a.

The applicant, its assigns, or successor shall obtain 26.68 wetted acres of vernal pool
habitat for preservation {(as outlined on page 6 above and in the August 7, 2003 letter

from the applicant) from a Service-approved area in Placer County for effects to
26.66 acres of vernal pools and vernal pool swales.

The applicant, its assigns, or successor shall restore approximately 43.00 acres of
vernal pool and swale habitats for restoration from a Service-approved area in Placer
County for effects to 26.66 acres of vernal pools and vernal pool swales. A Service-
approved restoration plan shall be developed to restore the approximately 43.00
wetted acres of vernal pool crustacean habitat on the Yankee Slough parcel. The
restoration efforts shall be focused on the southwestern portion of the property
bordering Brock Road, Nader Road, State Route 65, and Yankee Slough. The plan
will provide informartion on location, size, and density of vernal pool/swales proposed
for the site. A post-construction compliance report prepared by the monitoring
biologists shail be forwarded to the Sacramento Fish and Wildlife Office within 60
calendar days of the completion of construction activity.

The appiicant, its assigns, or successor shall preserve approximately 659.3 acres on-
site within four designated preserve areas as outlined above (see page 4 above and
Aftachment A).

Reasonabie access to the preserves shall be allowed with a 24-hour notice by the
Service, Corps, or California Department of Fish and Game, and/or other appropniate
agencies or Service-approved personnel.

The following terms and conditions implement reasonable and prudent measurs two {2):

Off-site Preserves: Prior to ground breaking, the applicant, ifs assigns, or succegsor
shall place a Service-approved conservation easement on the proposed off-site
preservation and restoration sites to designate the areas as wetland preserves and for
them to be managed in perpetuity as wetland and vernal pool preserves and for the
protection of any listed species.

On-site Preserves: Prior to ground breaking on sack phase of the project, the
applicant, its assigns, or successors shall place a Service-approved conservation
casement on the proposed on-site preservation and restoration sites to designate the
areas as wetland preserves and for them to be managed in perpetuity as wetland and
vernal pool preserves and for the protection of any listed species.

The conservation easements will be recorded with the appropriate county agency and
run with the land (See Attachment B Draft Conservation Basement). All such babitat
preserved for listed species shall be protected in perpetuity by the conservation
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casement. All such vernal pool acres shall be protected from adverse effects and
managed in perpetuity or unti} the Corps and the Service agree on a process to
exchangs such areas for credits within a Service-approved conservation banking
system. The conservation casement shall be reviewed and approved by the Service
prior to recording in the appropriate County Recorders Office(s). The conservation
casement for off-site preserves shall be recorded within 120 days of the date of the
issuance of the permit from the Corps. The conservation easement for the on-site
preserves shall be recorded prior 1o ground breaking of each phase. A true copy of
the recorded easement(s) shall be provided to the Service within 30 days after
recordation. The easements shall include, but not be Iimited to, provisions and
responsibilities of the permittes(s) for protection of the vernal pool preserves,
including any anticipated future transfers of the easement or fee interest. The
conservation easements shall specify the purposes for which they were established
(i.z., to maintain in perpetuity the suitability of the vernal pool and swale ecosysiem
and associated watersheds and uplands within the preserves for federally listed vernal
pool crustaceans). The easement shall be held by a third party appreved by the
Service. The docuraents shall include a list of prohibited activities inconsistent with
the mamtenance of the preserves and the snitability of the remaining federally listed
vernal pool crustacsan hebitat and associated watershed.

The applicant shall transfer the on-site and off-site preserve and restoration areas to a
Service-approved third party for perpetual management at the time of recerding of
the conservation easement.

The applicant shall establish a Service approved non-wasting funding mechanism to
fully fund the mainienance, management and monitoring of the on-site and off-site
preserve and restoration areas. Establishment of the fund may be phasad to coincide
with the development of the property and estaplishment of the preserves. The
principal in the fund must generate sufficient revenue to cover the costs of activities
including but not limited to alien plant species removal, maintenance of fencing,
monitoring of vernal pools, and remediation of indirect effects in perpetuity. This
endowment shall be made to a Service-approved entity nrior to any groundbreaking.
Specific actions covered under the endowment shall be addressed in the Management
and Monitoring Plan (further described below). All mainteriance and management
obligations associated with this project at the off-site Sheridan Fast parcel and the
Yankee Slough parcel shall be conducted by the resp ective owners as agreed through
separate agreements by the applicant approved by the Service. The applicant has
secured the endowment funds necessary for the maintenance and management of the
Sheridan East and Yankee Slough parcels in perpetuity.

Prior to groundbreaking, a management and monitoring plan shall be formulated for
the on-site and off-site preserve areas. The plan shall be approved by the Service,
and shail include but not be limited to the following components: discussions of the
management and maintenance in perpetuity of the wetland habitat for the vernal pool
fairy shrimp and vernal pool tadpole shrimp within the on-site and off-site preserve
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and restoration arezs; discussions of runoff control and maintenance of hydrology of
the aguatic habitat; provisions for management and maintenance in perpetuity of
upland habitat within the on-site and off-site preserve and restoraiion areas;
discussion of prazing strategies, alien species control, sedimertation, erosion, and
contrelled burning; provisions for creating a position for a preserve manager that
would undertake the duties of implementing the management plan; provisions for a
monitoring program to be set up and implemented by the preserve manager, with a
monitoring report that addresses the ecological finctions of the preserve including
whether the preserves are adversely affected by adjacent development, and if the
mainienance/management plans are successful.

3. The following terms and conditions implement reasonable and prudent measure three (3):

4.

A Worker Bnvironmental Awareness Training Program for construction personnel
shall be condncted befors and during construction. The program shall provide
wotkers with information on their responsibilities with regard fo listed species and an
overview of the life-history of the species and description of the preserve areas.
Written documentation of the training shail be transmitted to the Sacramento Fish and
Wildlife Office within 30 days of completion of traming.

Adequate high visibility fencing shall be placed arcund the on-site preserve areas to
prevent encroachment of construction equipment and personnel into wetland
preserves during project work activities. Such fencing shall be inspected and
maintained daily until completion of the project.

Rumoff from dust control, and hazardous materials during construction aciivities shall
be retained in the construction site and prevented from flowing into the on-site
wetland preserves or permanent waterways. To control erosion during and aiter
nroject implementation, the applicant shall implement best management practices, as
jdentified by the appropriate Regional Water Quality Control Board. Erosion control
measures and best management practices (BMP’s) that prevent soil or sediment from
entering the river shall be placed, monitored for effectiveness. and maintained
throughout the construction operations. Construction adjacent to the preserve areas
{within 250 feet) shall b limited generally to the periods withm the dry season (May-
September). Construction may oceur outside this work window as long soil moisture
levels allow access to the areas and the extended forecasts preclude the likelihood of

precipitation.

The Service-approved biologist shall have the authority to balt any action that might
result in impacts to the preserve areas. If work is stopped due to construction
activities within or affecting the preserve areas, the Service shall be notified
immediately,

All fueling and maintenance of vehicles and other equipment and staging areas ghall
occur at least 250 feet from any riparian habitat or water body or preserve area. The
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apphcant shall ensure contamination of habitat does not occur during such operations.
All workers shall be informed of the importance of preventing spilis and appropriate
meastres to take should a spill occur.

The numiber of access routes, number and size of staging areas, and the total area of
the activity shall be limited to the minimum necessary 10 achieve the project goal.
Routes and boundaries shall be clearly demarcated, and these areas shall be outside of
riparian and wetland areas. '

Stockpiling of construction materials, portabie equipment, vehicles and supplies,
including chemicals, shall be restricted to the designated construction staging areas
and exclusive of the rparian and wetlands avoidance areas. Refueling of
construction equipment and vehicles within the floodplain shall occur only within
designated arsas not affecting the preserves. Amy spills of hazardous materials shall
be cleancd wp immediately. Such spills shall be reported in the post-construction
compliance reports. -

Ogpportunity shall be given to third party individuals conducting vernal pool
restoration efforts to collect innoculum from the vernal pools prior to fill and
destruction. At least 90 days notice prior to the beginning of the wet season shall be
given to the Service and appropriate wetland restoration coniractors (Wildlands,
ECORP, ete...). Construction activities shall not begin prior to opportunities to
collect innoculum from vemal pools.

The Covenants, Conditions and Restrictions for the Westpari/Fiddyment Ranch
Project residential development shall at a minimum include a description of the
importance of protecting the listed species and habitats preserved at the project site
and within the watershed; and a list of prohibited activities that are inconsistent with
the maintenance of the suitability of the remaining vernal pool habitat and associated
watershed, including, but not limited to: (i} & restriction that no vehicles (including
but not limited to passenger vehicles, motorcycles, bicycles, and off-road recreational
vehicles) shall be ailowed or operated on the preserves by owners, renters, or lessess
of any of the lots within the residential development, or by therr family members or
their guests, (i) alteration of existing topography or any other alteration or uses for
any purposes, including the exploration for, or development of mineral extraction;
(iif) placement of any structures on any of the vernal poot preserves, (iv) dumping
and/or burming of rubbish, garbage, or any other wastes of fill materials; (v) building
of any roads or trails; (vi) killing, removal, alteration, or replacement of any existing
native vegetation; (vii) placement of storm water drains or other diversion or
alteration of water that would disturb the existing hydrologic characteristics of the
preserves and associated watersheds; (viiy) fire protection activities not requirad to
protect existing structures; (ix) use of pesticides and herbicides within the preserves;
and (x) actions that would degrade the quality of runoff from the project site.
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i, Should any phasing of construetion occur for the proposed project, those construction
activities and disturbances shall not affect vernal pool crustacean habitat on the
Westpark/Fiddyment project site.

k. Should the applicant not initiate the first phase of the construction outlined m the
project description within 5 years of the date of this biological opinion, or not
implement any subsequent phases within 3 years of the completion of any one phase,
the terms and conditions of this biological opinion expire and the applicant and the -
Corps would need to reinitiate consultation regarding the remainder of the proposed
project.

B

The applicant shall implement measures (0 CONSEIVE species covered under the
Migratory Rird Treaty Act of 1918 as smended. Such measures include but are pot
limited to bird safe utility poles to reduce the likelihood of electrocution.

m. The applicant shall comply with the reporting requirements outlined helow.
Reporting Requirements

The Service’s Sacramento Fish and Wildlife O)fice shall be notified immediately by phone of
fax and within three working days in writing of the finding of any dead listed species or a1y
unanticipated harm to the species addressed in this biological opinion. The Service contact
person for this is the Chief, Gndangered Species Division at (91 6) 414-6600. The Service-
approved biologist shall notify the Service immediately if Hsted vernal pool crustacsans are
fornd on site and shall submit a report including date(s), location(s), habitat description, and any
corrective measures iaken to protect the listed species found. The Service-approved biologist
shall submit locality information to the California Depariment of Fish & Game (CDFG), using
completed California Native Species Field Survey Forms or their equivalent, no more than 90
calendar days after completing the last field visit of the project site. Bach form shall have an
accompanying scale map of the site such as a photocopy of a portion of the appropriate 7.5
inute U.S. Geological Survey map and shall provide at lcast the following information:
township, range, and quarter section; name of the 7.5' or 15 quadrangle; dates {day, month, year)
of field work; number of individuals and hife stage (where appropriate) encountered; and a
description of the habitat by community-vegetation type. Global Positioning System coordinates
(Universal Transverse Mercator, North American Datum, Zone 10, meters) shall also be
provided with any reporting requarements.

CONSERVATION REC OMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to ufilize their authorities to further the
purposes of the Act by carrying out conservation programs for the benefit of endangered and
threatened species. Conservation recommendations are discretionary agency activities that can
he implemented to further the purposes of the Act, such as preservation of endangered species
habitat, implementation of recovery actions, or development of information and data bases.
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1. The Corps should require the applicant to further avoid and minimize wetland and

riparian impacts on the project site.

As recovery plans for listed crustacean species are developed, the Corps should assist the
Service in their implementation.

T

The Corps shouid work with the Service to ensute that its wetland delineation techniques
fully assess the impacts of proposed projects on listed crustacean species.

143

4. The Corps should conduct a study of cumulative loss of wetlends habitat, inchuding
habitat of listed crustaceans in western Placer County.

5. The Corps should incorporate into bidding documents any conservation measures
outlined for vernal pools and vernal pool crustaceans when appropriate.

6. The Corps and the applicant should coordinate with the Caiifornia Department of Fish
and Game Officials on implementation of measures to minimize impacts to state listed
species.

In order for the Service to be kept informed of Jctions minimizing or avoiding adverse oifects OT

beneditting listed species or their habitats, the Service requests notification of the implementation
of any conservation recommendations.

REINITIATION - CLOSING STATEMENT

This concludes formal consultation with the Corps on the proposed Westpark/Fiddyment Ranch
project. As provided for in 50 C'FR Section 402.16, reiniiiation of formal consuitation 18
required whers discretionary Federal agency involvement or control over the action has been
naintained (or is authorized by law), and if (1) the amount ot extent of incidental take is
exceeded, as previously described, or the reguirements under the Incidental Take section are not
implemented; (2) new information reveals effects of the agency action that may affect listed
species or critical habitat In a manner of 10 an oxtent that was not considered in this opinion; (3)
the proposed action is subsequently modified in a manner that causes an effect 10 listed species
that was not considered in this opinion; and/or (4) a new species is listed or critical habitat is

designated that may be affected by the action. In mstances where the amount or extent of
incidental take is exceeded, any operations causing such take must cease pending reinitiation.
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Please contact Arnold Roessler or Elizabeth Warne at (916) 414-6645, if you have any questions.

Sincerely,

(s

Kemneth D, Sanchez
Acting Field Supervisor

e,

e
ARD (ES), Portland, Oregon .

Environmental Protection Agency, San Francisco, CA (Attn: Ms. Kathy Dadey)
CDEG, Region 2, Ranche Cordova, CA (Attn: Mr. Jeff Finn)

Wesipark Associates, Roseville, CA (Attn: Mr. Bill Falik, John Munray)
Signature Properties, (Attn: Mr. Jim McKeehan)

ECORP Roseville, CA (Attn: Jim Stewart)

Uefher, Stark & Marios, Sacramento, CA (Attn: Mr. George Kammersr)
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Attachment B: Sample Conservation Easement

RECORDING REGQUESTED BY: }
)
)
)
MAIL TO: )
)
B
.
TEMPLATE

PERPETUAL CONSERVATION EASEMENT GRANT

THIS PERPETUAL CONSERVATION EASEMENT GRANT (this "EASEMENT") 1s
made this day of ] , by [mame who the grantor is and include applicable
category: e.g, a corporation, a partnership, a limited parmership, husbhand and wife]
("GRANTOR"™), in favor of the [name of the entity; must be one that is recognized by § 815 of
the California Civil Code] ("GRANTEE").

RECITALS

A. GRANTOR is fdescribe Grantor; is it a corporation, a partnership, limited partnership,
Federal agency] and is the sole owner in fee simple of certain real property located in the County
of [name county(s)], State of California, more particularly depicted on the map attached as '
Exhibit A hereto (the "Protected Property™) (this map shows land subject.to EASEMENT and-
separately shows land not subject to BASEMENT. The execution copy of the EASEMENT also
shall have legal descriptions attached as Exhibit B); {the map and the legal description must
match and portray the actual easement area] and

B. GRANTEE is a non-profit entity formed under the laws of the [State of California,
District of Columbia, etc.] and is authorized to hold conservation easements under California
Civil Code § 815 et seq.; and

C. SERVICE is the United States Fish and Wildlife Service within the United States
Department of the Interior, which is authorized by Federal law to administer the Federal
Endangered Species Act and other laws and regulations; and

D. The Protected Property possesses significant ecological and habitat values that benefit
endangered, threatened, and other rare species (Collectively, "Conservation Values'). These
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species and thelr habitats are of aesthetic, ecological, educational, historical, recreational, and
scientific value to the people of California and the pzople of the United States. These values
include [list habitats and plant and animal species; inclnde both listed species, and those that are
of special significance], and are of great importance to both GRANTOR and GRANTEE; and

E. Significant portions of the Property, consisting of approximately [##] acres, have been
presently 1dentified as being occupied by species of native plants and wildlife which GRANTOR
and GRANTEE desire to conserve and protect; [if applicable: restore and/or enhance] [if
applicable: pursuant to 3 Management Plag titled XXXXOK, a memorandum of which is
attached to this I‘ASEMEW é’"E}\Lllb]t C or record entne M&lage it Plan if possibie.]; and

.6 onsérve and protect [if
appl zcaole restore and/or Prhanc;} the GOPSG’V&TZ]OI] xalues of the property in perpetuity; and

G. GRANTEE agrees by accepting this grant to honor the intentions of GRANTOR stated
herein and to conserve and protect {if applicable: restore and/or enhance] in perpetuity the
conservation values of the Protected Property in accordance with the terms of this EASEMENT
[if applicable: and the Management Plan prepared for it]; and

H. Thes EASEMENT provides mitigation for certain impacts located n City of [X3(X],
County of [XXX], State of California, dsscribed in a [date of Biclogical Opinjon/Habitat
Conser vation Plan] Federal Endangered Species Act [Biological Opinion/Habitat Conservation

Plan] for [project name].

Covenants, Terms, Conditions, and Restrictions

In consideration of the above and the mutmal covenants, terms, conditions, and restrictions
contained herein, and pursuant to the laws of California and California Civil Code section 815 et
seq., GRANTOR hereby voluntarily grants and conveys to GRANTEE a perpetual conservation
easement over the Protected Property of the nature and character and to the extent hereinafier set
forth.

1. PURPOSE
It is the purpose of this BASEMENT 1o assure that the Protected Property will be
retained forever in a natural and open space condition and to prevent any use of the Protected
Property that will mpair or interfere with the Conservation Valuss of the Protected Property.
GRANTOR intends that this EASEMENT (i) will assure that the Protected Property will be used
for such activities as are consistent with the conservation purposes of this EASEMENT, and if
applicable: (i1} shall be implemented consistently with the Management Plan.

2. RIGHTS OF GRANTEE
To accomplish the purpose of this EASEMENT, the following rights are conveyed to
GRANTEE by this EASEMENT:
(a) To conserve and protect, [if applicable: restors and enhanos] the Protected Property.
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fif applicable: in a manner consistent with the Managsment Plan].

(b} To enter upon and traverse ail portions of the Property at all times in order to have
access to the Protected Property and to monitor GRANTOR's compliance with and otherwise
enforce the terms of this EASEMENT [if applicable: and to nlfill duties identified in the
Management Plan]; provided that such entry shall not unreasonably impair or interfers with
GRANTOR's use and quist enjoyment of the Property or unreascnably disturb natural resources
on the Property; and

{c) To prevent any activity on or use of the Protected Property that is inconsistent with
the conservation purposes of this EASEMENT and to rpqmre the rﬂstoramon of such areas or
features of the Protectsd Pr@pe s that may be: damagcd by any Jl_ Bsistent activity or use.

{d) To conserve an
protect and-to sustain the bmloa{cai resources of the Protected Prope__\_y"[dusunne more specific
types of water rights, use of wells, et al.]. -

-
i

Srofect all minieral, air, water pghts all g:riuund water required to

3. PROHIBITED USES
Subject to the provisions of Paragraph 4 herein, any activity on or use of the Protected
Property inconsistent with the conservation purposes of this EASEMENT is prohibited {3
applicable: except as stated in the management plan]. Without [imiting the generality of the
foregoing, GRANTOR, its personal representative, heirs, assigns, agents, and potential future
lessees are expressly prohibited from doing any of the following on Protected Property:

(2} Brecting of any building, billboard, or sign;

2. Grazing {except grazing provided for in the Management Plan) or use of off-road
vehicles;

3, Planting, introduction or dispersal of non-native or exotic plant or animal species;

(d) Unseasonal watering, use of herbicides, rodenticides, mosquito abatement activities, or
weed abatement activities, incompatible fire protection activities and any and all other uses
which may adversely affect the purposes of this EASEMENT]

(e) Depositing of soil, irash, ashes, garbage, waste, bio-solids or any other matenal;

(f) Excavating, dredging or removing of loam, gravel, soil, rock, sand or other material;

g) Otherwise altering the general topography of the Protected Property.

(h) Removing, destroying, or cutting of trees; shrubs, or other vegetation, except as required
for {list excsptions:

(1} fire breaks, (2) maintenance of existing foot trails or roads, or (3) prevention or treatment of
disease, others?]

(i) Granting use of the land to any third party for off-road vehicle use;

(j) Legally subdividing the Conservation Property, recording of a subdivision plan, partition,
or any other division of the Conservation Property into two or more parcels; _

(k) Paving or otherwise covering of the conservation Property with concrete, asphalt, or any
other impervious paving material;

(1) Transferring any appurtenant water right req uired to maintain and restore the biological
resources of the Conservation Property;

(m)Granting surface eniry for the exploration or extraction of minerals without approval by
the SERVICE; and ' '

(n) [Others? All prohibited actions should be listed-- examples: pumping water, diverting
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water, extracting oil, mining].

4, GRANTOR'S DUTIES
GRANTOR shall undertake all reasonable actions to prevent the unlawful entry and
frespass by persons whose activities may degrade or harm the conservation values of the
Protected Property. In addition, GRANTOR shall undertake all necessary actions to perfect
GRANTEE's rights under section 2 of this EASEMENT, mcludm 2, but not Iimited to,
GRANTEE's water ri Dhts

5. RESERVED RIGEE S = Sy
GRANTOR reservesic .atself and to its Dersonal represen “heirs, successors,
agsigns, agents and present and potential fiuture lessees, mncluding, but not Hmited to,

- all rights aceruing from its ownership of the Property, including the right to engage in or permit
or invite others to engage in all uses of the Protected Property that are not expressly prohibited
herein and are not inconsistent with the conservation purposss of this BASEMENT.

[Add this paragraph if applicable] This EASEMENT includes Waters consisting of (i)
any riparian water rights appurienant to the Protected Property, (ii) any appropriative water
nights held by GRANTOR to the extent those rights are appurtenant to the Protected Property,
(111} any waters, the rights to which are secured under contract betwesn the GRANTOR and any
irrigation or water district, to the extent such waters are customarily applied to the Protected
Property, and (1v) any water from wells that are in exigtence or may be constructed in the future
on the Protected Property or on those lands described as excepted from the Protected Property in
the legal description and that were historically used, by the GRANTOR to maintain the Protected
Property in a flooded condition {Collectively, "Easement Waters”. The Easement Waters are
Limited fo the amount of GRANTOR s water reasonably required to maintain the Conservation
Values of the Protected Property.

6. REMEDIES
I GRANTEE, SERVICE or other interested parties determines that there is a violation of

the terms of this EASEMENT or that a violation is threatened, such party shall give written
notice to the other parties of such viclation and demand corrective action sufficient to cure the
violation and, where the violation invelved irjury to the Property resulting from any use or
activity inconsistent with the purpose of this EASEMENT, to restore [if applicable: in
accordance with the Management Plan] the portion of the Protected Property so injured, In any
mstance, measures to cure the violation shall be reviewed and approved by the SERVICE. Ifa
party fails to cure a violation within sixty (60) days after receipt of notice thereof from the other
party, or under circumstances where the violation cannot reasonably be cured within a sixty (60)
day period, or fails to continue diligently to cure such violation until finally cured, the aggrieved
party may bring an action at law or in equity in a court of competent jurisdiction to enforce the
terms of this EASEMENT, to enjoin the violation, ex parte as necessary, by temporary or
permanent injunction, to recover any damages to which it may be entitled for violation of the
terms of this EASEMENT or injury to any conservation values protected by this EASEMENT,
including damages for the loss of aesthetic, ecological, educational, historical, recreational or
scientific values, and to require the restoration [if applicable: pursuant te the Management Plan]
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of the Protected Property to the condition that existed prior to any such nfury. If a party, in its
good faith and reasonable discretion, determines that circumstances require immediate action to
prevent or mitigate significant damage to the Conservation Values of the Protected Property,
such party may pursue its remedies under this paragraph without prior notice to the other party

or without waiting for the peried provided for the cure 1o expire. Bach party's rights under this
paragraph apply equally in the event of either actual or threatened violations of the terms of this
EASEMENT, and each party agrees that the other party's remedies at law for anv vielation of the
terms of this EASEMENT are inadequate and that such party shall be entitled to the injunctive
relief described in this paragraph, both prohibitive and mandatorv, in addition to such other relief
to which such party may D&"A""‘_"' filed, including speciiic Derfoimaxll Fihe terms of this
BEASEMENT, without hs eSsity of Drovmg sither actual darmage or' the inadequacy of
otherwisc available legal rér fes. Each party's remedies describiEds : »‘th1s paragraph shall be
curmulative and shall be in addition to all remedies now or hereafter fmstmg at law or 1o equity.
Furthermore, the provisions of California Civil Code section 815 et seq., are incorporated herein
by this reference and this EASEMENT is made subject to all of the rights and remedies set forth
iherein. 1f af any time in the fuiure GRANTOR or GRANTEE or any subsequent transferce or
assignee uses ol threatens to use such lands for purposes not in conformance with the Drovisions
of this EASEMENT, or releases or abandons this EASEMENT in whole or in part,
notwithstanding California Civil Code § 815 et seq., the California Attorney General, the United
States through the SERVICE, or any entities organized for conservation purposes shail have
standing as interested parties, and as third party beneficiaries in any proceeding affecting this
EASEMENT.

(a) Costs of Enforcement. Reasonable costs incurred by any partv enforcing the terms of
this EASEMENT, including without limitation, costs of suit and attorneys fees, and any costs of
restoration necessitated by a violation of the terms of this EASEMENT shall be borne by the
breaching party. If a party prevails in any action to enforce the terms of this EASEMENT, such
party's costs of suit including, without limmitation, attomeys fees, shall be bome by the other
party.

(b) GRANTEE's Discretion. Enforcement of the terms of this EASEMENT shall be at
ihe discretion of GRANTEE, and any forbearance by GRANTEE to exercise Iis rights under this
EASEMENT shall not be deemned or construed to be a waiver by GRANTEE of such term or of
any subsequent breach of the same or any other term of this EASEMENT or of any of
GRANTEE’s nghts under this EASEMENT. No delay or omission by GRANTEE in the
exercise of any right or remedy upon any breach by GRANTOR shalil impair such right or
remedy or be construed as a waiver.

(c) Acts Bevond GRANTOR's Control. Nothing contained in this EASEMENT shall be
construed to entitle GRANTEE to bring any action against GRANTOR for any injury to or
change in the Property resulting from causes beyond GRANTOR''s contrel, including, without
limitation, fire, drought, flood, storm, and earth movement caused by an earthquake.

7. COSTS AND LIABILITIES
Except as set forth in this EASEMENT, or as otherwise agreed in writing between the
parties hereto, GRANTOR retains all responsibilities related to the ownership, operation,
upkeep, and maintenance of the Property.
(a) Taxes: GRANTOR shall pay before delinguency all taxes, assessments, fess, and
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charges of whatever description levied on or assessed against the Protected Property by
competent authority, including any taxes imposed upon, or incurred as a result of, this
EASEMENT, and shall furnish GRANTEE with satisfactory evidence of payment upon request.

(by Hold Harmless: [this provision varies upon needs of grantes] GRANTOR or its successor
shall hold harmless, indemnify, and defend GRANTEE and its members, directors, officers,
employess, agents and contractors and the heirs, personal representatives, successors, and
assigns of each of them (collectively "Indemnified Parties”) from and against all liabilities,
penalties, costs, losses, damages, expense, causes of action, claims, demands, or judgments,
including without limitation, reascnable attorney's fees, arisihg from or in any way commected
with: (1) igjury to or the deaﬁ‘i@f any persorn; or physmal damaﬂes ( _r%y property, resulting
from any act, omission, cm" Itmn ot other maiter occurring on 1111;3 tected Property, unless |
caused by the acts or omisswnS“éf any of the Indemnified Partie %2} the existence or
administration of this EASEMENT. -

8. ASSIGNMENT

This EASEMENT is transferable, but GRANTEE shall give GRANTOR and the
SERVICE [anyone else] at least thirty (30) days prior written notice of the transfer. GRANTEE
may assign its rights and obligations under this EASEMENT only to an organization that is 1)
approved by the SERVICE [anyons else]; and, 2} a public agency or a qualified organization af
the time of transfer under section 170¢h) of the Internal Revenue Code of 1954, as amended (or
any successor provision then applicable), and the applicable regulations promulgated thereunder;
and, 3) authorized to acquire and hold conservation easements under California Civil Code
section 815 =t seq. (or any successor provision then applicable). As 2 condition of such
assignment or transfer, the Assignee or Transferee shall agree in writing that the conservation
purposes that this grant is intended to advance shall continue to be fulfilled [if applicable: and
that the Management Plan will be foilowed] and notice of such restrictions shall be recorded in
the county where the property is located. In the event of the termination of GRANTEE's
existence, the rights and obligaiions of GRANTEE hereunder shall, by that fact itself, and
without any further action on the part of any entity, be desmed assigned to [Tdentify Entity; not
the SERVICE]L :

9, SUBSEQUENT TRANSFERS
GRANTOR agrees to incorporate the terms of this EASEMENT in any deed or other
legal instrument by which GRANTOR divests itself of any interest in 2]l or a portion of the
Property, including, without lirmitation, a leasehold interest. GRANTOR further agrees to give
written notice to GRANTEE and the SERVICE at least fifteen {15) days prior to the date of any
property transfer. The failurs of GRANTOR to perform any act requux,d by this paragraph shall
not impair the validity of this FASEMENT or Limit its snforceability in any way.

16. ESTOPPEL CERTIFICATES
Upon request by GRANTOR, GRANTEE shall within fifteen (15) days execute and
deliver to GRANTOR any document, inclnding an estoppel certificate, which certifies
GRANTOR's compliance with any obligation of GRANTOR contained in this EASEMENT and
otherwise evidences the status of this EASEMENT as may be requested by GRANTOR.
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11. NOTICES
Any notice, demand, request, consent, approval, or communication that the parties desire
or is required to give to the others shall be in writing and either served personally or sent by firat
class mail, postage prepaid, addressed as follows:

To Grantor:

To Grantee:

To Service:

United States Fish and Wildlife Service
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825-1846
Atin: Fleld Supervisor

or to such other address or the attention of such other officer from time to time shall designate by
written: notics to the other,

12, RECORDATION
GRANTOR shall submit an original, signed and notarized Conservation Easemen! Grant
to GRANTEE and GRANTEE shall promptly record this instrument [if applicable: in
accordance with instructions for recordation contained in the biclogical opinion or HCP] in the
official records of [County(s) where property is located], California and may re-record it at any
time as may be required to preserve its rights in this EASEMENT.

13, FUNDING
GRANTOR has provided [Cescribe finding mechanism for maintenance of easement in
perpetuity and include as exhibits all agreements, e.g., declaration of trust] to GRANTEE [others
that will be managing the easement] for the purposes of fulfilling all of GRANTOR's obligations
long-term operations and maintenance of the EASEMENT [under the Management Plan/Habitat
Conservation Plan/Biological Opinion]. Funding shall be transferred to the appropriate
transferee or assignee if the EASEMENT is assigned or fransferred. :

14. ADDITIONAL EASEMENTS

GRANTOR shall not grant any additional easements, rights-of-way, or other interests in
the Protected Property, other than a fee or leasehold interest, undivided interest or security
interest {mortgage or deed of trust), or grant or otherwise transfer to any other person or entity or
to other lands or otherwise abandon or relinquish any Waters associated with the Protected
Property without the prior written authorization of GRANTEE given through the SERVICE.
Such authorization will be given unless the SERVICE, among other things, determines that the
proposed intersst or transfer will interfere with the use of the Protected Property as habitat
suitable for federally listed species or other federally protected species. This paragraph shall not
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prohibit the transfer of & fee title or leasehold interest in the Protected Property that is subject to
the terms of this EASEMENT. This paragraph shall also not prohibit the granting of future
compatible uliiity easements, as amthorized by the SERVICE.

15, GENERAL PROVISIONS :

(a) Controlling Law. The interpretation and performance of this EASEMENT shall be
governed by the laws of the State of California, the Federal Endangered Species Act, and other
applicable Federal laws.

(b) Consﬁlctmn Anv gencral rule of constructlon to the contrary notv« 11:hstanamg, 'thlS

EASEMENT and the pole d_purpose of Ca11fom1a le Code%sectmn 815 et seq. Lfany

provision in this instrumen#is . found to be ambmuous an m’rerpred 1 congistent with the
purposes of this EASEMENT that would render the provision valid shall be favored over any
interpretation that would render it invalid.

(c) Severability. If any provision of this EASEMENT, or the application thereof to any
person or circumstances, is found o be invalid, the remainder of the provisions of this
EASEMENT, or the application of such provision to persons or circumstances other than thosg '
as to which it is found to be invalid, as the case may be, shall not be affected thereby.

(d) Entire Agreement. This instrument sets forth the entire agreement of the parties with
respect to the EASEMENT and all exhibits and supersedes all prior discussions, negotiations,
understandings, or agreements relating to the EASEMENT.

(e) No Forfeiture. Nothing contained herein will resuit in a forfeiture or reversion of
GRANTORs fitle in any respect.

(f) Successors. The covenants, terms, conditions, and restrictions of this EASEMENT
shall be binding upon, and inure to the bensfit of, the parties hereto and their respective personal
representatives, heirs, successors, and assigns and shall continue as servitude running in
perpetuity with the Property.

(g) Captions. The captions in this EASEMENT have been inserted solely for
converience of refersnce and are not a part of this EASEMENT and shall have no sffect upon
construction of mterpretation. :

(h) Counterparts. The parties may execute this instrument in two or more counterparts,
which shall, in the aggregate, be signed by both parties; each counterpart shall be deemed an
original instrument as against any party who has signed it. In the event of any dispanty between -
the counterparts produced, the recorded counterpart shall be conirolling.

(i} Third-Party Beneficiary; GRANTOR and GRANTEE acknowledge that the
SERVICE is a third party beneficiary of this EASEMENT with the right of access to the
EASEMENT property and the right to enforce all of the provisions of this EASEMENT.

IN WITNESS WHEREQF, GRANTOR and GRANTEE have entered into this EASEMENT
the day and year first above written.

(rantor:

Enfity

By:




~ Mr. Tom Cavanaugh

IName

Title

Grantee:

Entity

Name

Title

APPROVED AS TO FORM: [necessary when there are modifications made 1o the template]

XXXX, Assistant Regional Solicitor
United States Department of the Intarior
for 7.5, Fish and Wildlife Service
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Exhibit A
Conservation Fasement Area

Exhibit B
Legal Description of Conservation Basement Area

Exhibit C
Management Plan

CEghibitD: T
* Declaration’of Trust 7
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CC Addresses

California Department of Fish and Game
Attn: Jeff Finn

1701 Nmbus Road

Ranche Cordova, CA 95670

Environmental Protection Agency

Attn: Ms. Kathey Dadey DO
75 Hawthome Strest (WTRe3™
San Francisco, CA 94105]\ 4

Westpark Associateg
Attn: Mr, BRill Falik
2130 Professional Drive, Suite 240
Roseville, CA 935661

Westpark Associates

Attn: Mr, John Murray

2130 Professional Drive, Suite 240
Roseville, CA 95661

Signature Properties

Attn: Mr, Jim McKeehan
4670 Willow Road, Suite 200
Pleasanton, CA 94588

ECORP Inc.

Attn: Jimn Stewart

2260 Douglas Blvd, Suite 160
Roseville, CA 935661

Hefier, Stark & Marios, Sacramento, CA
Atin: Mr. George Kammerer

2150 River Plaza Drive, Suite 450
Sacramento, CA 95833

Filename: 03F0013 Westpark_Fiddyment VP.wpd
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Attachment B: Sampie Conservation Easement

RECORDING REQUESTED BY:

MATL TO:

TEMPLATE

PERPETUAL CONSERVATION EASEMENT GRANT

THIS PERPETUAL CONSERVATION EASEMENT GRANT (this "EASEMENT") 15
made this day of , by [name who the grantor 1s and include applicabie
category: €.g, a corporation, a partnership, a limited partnership, husband and wife]
{("GRANTOR"), in favor of the [name of the eniity; must be one that is recognized by § 815 of
the California Civil Code] ("GRANTEE").

RECITAILS

A. GRANTOR is [describe Grantor; is it a corporation, a partnership, Hmited partnership,
Federal agency] and is the sole owner in fee smmlc of certain real property iocated in the County
of [mame county(s)], State of California, more pamc:ularly depicted on the map attached as
Exhibit A hereto (the "Protected Property'") (this map shows land subject.to EASEMENT and
separately shows land not subject to EASEMENT. The execution copy of the EASEMENT also
shall have legal descriptions attached as Exhibit B); [the map and the legal deswptmn st
match and poriray the actual zasement area] and

B. GRANTEEisa non-profit antity formed under the laws of the {State of California,
District of Columbia, etc.] and is authorized to hold conservation easements under California
Civil Code § 815 et seq.; and

C. SERVICE is the United States Fish and Wildlife Service within the United States
Department of the Interior, which is authorized by Federal law to administer the Federal
Endangered Species Act and other laws and regulations; and

D. The Protected Property possesses significant ecological and habitat vatues that benefit
endangered, threatened, and other rare species (Collectively, "Conservation Values"). These
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species and their habitats are of aesthetie, ecological, educational, historical, recreational, and
scientific value fo the people of California and the peopie of the United States. These values
inciude [list habitats and plant and animal species; include both listed species, and those that are
of special sigmificance], and are of great importance to both GRANTOR and GRANTEE; and

E. Sigatficant portions of the Property, consisting of approximately [##] acres, have been
presently identified as being occupied by species of native plants and wildlife which GRANTOR.
and GRANTEE desire to conserve and protect; [if applicable: restore and/or enhance] [if
applicable: pursuant to a Management Plan titled XXXXXXXK, a memorandum of which is
attached to this EASEMERH™E Bxhibit C, or Tecord entite I\fIanTrg%@__mt Plan if possible.]; and

L OIS SRR I P

F.  GRANTOR intends'to 6onvey to GRANTEE the right to*8nserve and protect [if

applicable: restore and/or enhance] the conservation values of the property in pérpetunity; and

G. GRANTEE agrees by accepting this grant to honor the intentions of GRANTOR  stated
hersin and to conserve and protect [if applicable: restore and/or snhance] in perpetuity the
conservation values of the Protected Property in accordance with the terms of this EASEMENT
[if applicable: and the Management Plan arepared for 1£]; and

H. This EASEMENT provides mifigation for certain impacts located in City of {X3UX],
County of [ XXX], State of California, described in 2 [date of Biological Opinion/Habitat
Conservation Plan] Federal Endangersd Species Act [Biological Optnion/Habitat Conservation
Plan] for [project name].

Covenants, Terms, Conditions, and Restrictions

In consideration of the above and the mutual covenants, terms, conditions, and restrictions
contained herein, and pursuant to the Jaws of California and California Civil Code section 815 et
seq., GRANTOR hereby voluntarily grants and conveys to GRANTEHE a perpstual conservation
easement over the Protected Property of the nature and character and to the extent hereinafier set
forth.

1. PURPOSE : v
It is the purpose of this BASEMENT to assure that the Protected Property will be
retained forever in a natural and open space condition and to prevent any use of the Protected
Property that will impair or interfere with the Conservation Values of the Protected Property.
GRANTOR intends that this EASEMENT (i) will assure that the Protected Property will be used
for such activities as are consistent with the conservation purposes of this EASEMENT, and if
applicable: (i) shall be implemented consistently with the Management Plan.

2. RIGHTS OF GRANTEE
To accomplish the purpose of this EASEMENT, the following rights are conveyed to
GRANTEE by this EASEMENT:
(a) To conserve and protect, [if applicable: restore and snhance] the Protected Property.
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fif applicable: m a manner consistent with the Management Plan].

{b} To enter upon and traverse all portions of the Property at all times in order to have
access to the Protected Property and to monitor GRANTOR's compliance with and otherwise
enforce the terms of this EASEMENT [if applicable: and to fulfill duties identified in the
Management Flan]; provided that such entry shall not unreasonably impair or interfere with
GRANTOR's use and quiet enjoyment of the Property or unreasonably disturb natural resources
on the Property; and

(c) To prevent any activ ity on or use of the Proteuted Property that is inconsistent with
the conservation purposes o { this EASEMENT and 1o reqmru the restorauon of such arees or

(|
protect and-{o sustain the blolodlcal TESOUTCes Of tbe Protected Prome_’;_ '[duscnbe more speciiic

features of the Protected PFopEity that may be damagéd by aily inconsy
ound water required o
types of water rights, use of wells, et al.].

16 stent activity or use.
{d) To conserve an ofect all mmcral air, Natel nghts,lan gre

3. PROHIBITED USES
Subject to the provisions of Paragraph 4 herein, any activity on or use of the Protected
Property inconsistent with the conservation purposes of this EASEMENT is prohsbited [if
applicable: except as stated in the management plan]. Without limiting the generality of the
toregoing, GRANTOR, its personal representative, heirs, assigns, agents, and potential future
lessees are sxpressly prohibited from doing any of the following on Protected Proper

(a) Brecting of any building, billboard, or sign;

2. Grazing (except grazing provided for in the Management Plan) or use of offiroad

vehicles;

3. Planting, imtroduction or dispersal of non-native or exotic plant or animal species;

(d) Unseasonal watering, use of herbicides, rodenticides, mosqguito abatement activities, of
weed abatement activities, incompatible fire protection activities and any and all other uses
which may adversely affect the purposes of this EASEMENT;

- (&) Depositing of soil, trash, ashes, garbage, wasts, bic-solids or any other material;

{(f) Excavating, dredging or removing of loam, gravel, soil, rock, sand or other materiai;

(g) Otherwise aitering the general topography of the Protected Property.

(1) Removing, destroymg, or cuiting of trees; shrubs, or other vegetation, except as required
for [list exceptions:

(1} fire breaks, (2) maintenance of existing foot trails or roads, or {3) prevention or treatment of
disease, others?]

(1) Granting use of the land to any third party for offroad vehicle use;

(3) Legally subdividing the Conservation Property, recording of a subdivision plan, partition,
or any other division of the Conservation Property into two or more parcels;

k) Pavmg or otherwise covering of the conservation Property with concrete, asphalr, or an}f
other impervious paving material;

(0 Transfemng any appurtenant water right required to maintain and restore the biological
resources of the Conservation Property;

(m) Granting surface entry for the exploration or extraction of minerals without approval by
the SERVICE; and

(n) [Others? All prohibited actions shouid be listed-- examples: pumping water, diverting
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water, extracting oil, mining].

4. GRANTOR'S DUTIES
GRANTOR shall undertake all reasonable actions to prevent the unlawful entry and
trespass by persons whose activities may degrade or harm the conservation values of the
Protected Property. In addition, GRANTOR shall underiake all necessary actions to perfact
GRANTEE's rights under section 2 of thlS EASEMENT, mcludmo but not linuted to,
GRANTEE's water nﬁhts : =

5. RESERVED RIGHTE, |
GRANTOR reserv&soitself, and 1o its Dersonal represen%a ' helrs, successors,
assigns, agents and present and potential futurs lessees, including, but not imited to,
 all rights accruing from its ownership of the Property, including the right to engage in or permit
or invite others to engage in all vses of the Protected Property that are not expressly prohibited
herein and are not inconsistent with the conservation purpeses of this BASEMENT,
[Add this paragraph if applicable] This BEASEMENT includses Waters consisting of (1)
any niparian water rights appurtenant fo the Protected Property, (i) any appropriative water
rights held by GRANTOR to the extent those rights are appurtenant to the Protected Property,
(iit) any waters, the rights to which are secured under contract between the GRANTOR and any
irigation or water district, to the extent such waters are customarily applied to the Protected
Property, and (iv) any water from wells that are in existence or may be constructed in the future
on the Protected Property or on those lands described as excepied from the Protected Property In
the legal description and that were historically used, by the GRANTOR to mainiain the Protected
Property in a flooded condition (Collectively, "Easement Waters”. The Basement Waters are
simited to the amount of GRANTOR’s water reasonably required to maintain the Conservation
Values of the Protected Property.

6. REMEDIES
IfGRANTEE, SERVICE or other interested ]JSJ"EICS deterrnines that there is a violation of

the terms of this EASEMENT or that a violation is threatened, such party shall give written
notice to the other parties of such viclation and demand corrective action sufficient to cure the
violation and, where the violation involved injury to the Property resulting from any use or
activity inconsistent with the purpose of this EASEMENT, to restore [if applicable: in
accordance with the Management Plan] the portion of the Protected Property so injured. In any
instance, measures to cure the violation shall be reviewed and approved by the SERVICE. Ifa
party fails to cure 2 violation within sixty (50) days after receipt of notice thereof from the other
party, or under circumstances where the violation cannot reasonably be cured within a sixty (60)
day period, or fails to continue diligently to cure such violation until finally cured, the aggrieved
party may bring an action at law or in equity in a court of competent jurisdiction to enforce the
terms of this EASEMENT, to enjoin the violation, ex parte as necessary, by temporary or
permanent injunction, o recover any damages to which it may be entitled for violation of the
terms of this EASEMENT or injury to any conservation values protected by this EASEMENT,
including damages for the loss of assthetic, ecological, educational, historical, recreational or
- scientific values, and to require the restoration [if applicable: pursuant to the Management Plan]
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of the Protected Property to the condition that existed prior to any such injury. If a party, in its
good faith and reasonable discretion, determines that circumstances require immediate action to
prevent or mitigate significant damage to ths Conservation Values of the Protectad Property,
such party may pursue its remedies under this paragraph without prior notice to the other party

or without waiting for the period provided for the cure to expire. Bach party's rights under this
paragraph apply equally in the event of either actual or threatened violations of the terms of this
EASEMENT, and each party agrees that the other party's remedies at law for any violation of the
terms ox this EASEMENT are inadequate and that such party shall be entitled to the injunctive
relief described in this paragraph, both prohibitive and mandatory, in addition to such other relief
to which such party may Be-chititled including specifis performane '—'jfftjghe terms of this
EASEMENT, without the hticessity of proving either. actpal damag rﬁ_ 1 ths inadequacy of
otherwise avaiiable legal remiedies, Each party's remedies descriBEdan

: édrrthis paragraph shall be
cumulative and shall be in addition to all remedies now or hereafter existing at law or in equity.
Furthermore, the provisions of California Civil Code section 815 et seq., are mcorporated herein
by this reference and this EASEMENT is made subject to all of the tights and remedies set forth - -
therein. If at any time in the futurs GRANTOR or GRANTER or any subsequent transferee or
assignee uses or threatens to use such lands for purposes not in conformance with the provisions
of this EASEMENT, or releases or abandons this EASEMENT in whole ot In part,
notwithstanding California Civil Code § 815 ot seq., the Califomia Attorney General, the United

tates through the SERVICE, or any entities organized for conservation purposes shall have
tanding as interesied parties, and as third party beneficiaries in any proceeding affecting this
EASEMENT. :

(a) Costs of Enforcement. Reascnable costs incurred by any party enforcing the terms of
this EASEMENT. including without Hmitatior, costs of suit and attorneys foes, and amy costs of
restoration necessitated by a violation of the terms of this BASEMENT shall be borne by the
breaching party. If a party prevails in any action to enforoe the terms of this EASEMENT, such
party's costs of suit incinding, without limitation, atiorneys fees, shall be bome by the other

party.

(b) GRANTEE's Discretion. Enforcement of the terms of this EASEMENT shall be at
the discretion of GRANTEE, and any forbearance by GRANTER to exercise its rights under this
EASEMENT shall not be deered or construed to be a waiver by GRANTEE of such term or of
any subsequent breach of the same or any otoer term of this EASEMENT or of any of
GRANTEE's rights under this EASEMENT. No delay or omission by GRANTEE in the
exercise of any right or remedy upon any breach by GRANTOR shall impair such right or
remedy or be construed as a waiver. ' _

{c) Acts Bevond GRANTOR's Control. Nothing containad in this EASEMENT shall be
construed to entitle GRANTEE o bring any action against GRANTOR for any imjury to or
change in the Property resulting from causes bevond GRANTOR's confrol, including, without
limitation, fire, drought, flood, storm, and earth movement caused by an earthquake.

7. COSTS AND LIABILITIES
Except as set forth in this EASEMENT, or as otherwise agreed in writing between the
parties hereto, GRANTOR retains all responsibilities related to the ownership, operation,
upkeep, and maintenance of the Property.
(a) Taxes: GRANTOR shall pay before delinquency all taxes, assessmenis, fees, and
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charges of whatever description levied on or assessed against the Protected Property by
competent authority, including any taxes imposed upon, or incurred as a result of, this
FASEMENT, and shall furnish GRANTEE with satisfactory evidence of payment upon request.
(b) Hold Harmless: [this provision varies upon nesds of grantee] GRANTOR or its successor
shall hold harmiess, indemnify, and defend GRANTEE and its members, directors, officers,
employees, agents and contractors and the heirs, personal representatives, successors, and
assigns of each of them {collectively "Indemnified Parties™) from and against all Habilities,
penaities costs, losses, damages, expense, causes of action, claims, demands, or judgments,
c‘udmg wuhom hmztatmnz reasonablc attc::mev’; *ees ansmg Erom or in any way comnes ted

administration of this MASEI\{ENT

8. ASSIGNMENT _

This BEASEMENT is transferable, but GRANTEE shall give GRANTOR and the
SERVICE [anyone else] at least thirty (30} days prior writien notice of the transfer. GRANTEE
may assign its rights and obligations under this EASEMENT only to an organization that is 1)
approved by the SERVICE [anyoune else]; and, 2) a public agency or a qualified organization at
the time of transfer under section 170(h) of the Internal Revenue Code of 1954, as amended {or
any successor provision then applicable), and the applicable regnlations promulgated thereunder;
and, 3) authorized to acquire and hold conservation easements under California Civil Code
section 815 et seq. (or any successor provision then applicable). As a condition of such
assignment or transfer, the Assignee or Transferse shall agree in writing that the conservation
purposes that this grant is intended to advance shall continue to be fulfilled [if applicable: and
that the Management Plan will be followed] and notice of such restrictions shall be recorded in
the county where the property is located. In the event of the termination of GRANTEE's
existence, the rights and obligations of GRANTEE hereunder shall, by that fact itself, and
without any further action on the part of any entity, be deemed assigned to [Tdentify Entty; aot
the SERVICE].

9. SUBSEQUENT TRANSFERS
GRANTOR agrees to incorporate the terms of this EASEMENT in any deed or other
legal instrument by which GRANTOR divests itself of any interest in all or a portion of'the
Property, including, without limitation, & leasehold interest. GRANTOR further agrees to give
written notice to GRANTEE and the SERVICE at least fifteen (15) days prior to the date of any
property trensfer. The failure of GRANTOR to perform any act required by this paragraph ghall
not impair the validity of this EASEMENT or limit its enforcaablhty In any way.

10. ESTOPPEL CERTIFICATES
Upon request by GRANTOR, GRANTEE shall within fifteen (15) days execute and
deliver to GRANTOR any document, including an estoppel certificate, which certifies
GRANTOR's compliance with any obligation of GRANTOR contained in this EASEMENT and
otherwise evidences the status of this EASEMENT as may be requested by GRANTOR.
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11, NOTICES
Amny notice, demand, reguest, consent, approval, or comununication that the parties desire
or is Tequirud to give to the others shail be in writing and either served personally or sent by first
class matl, p0=tage prepaid, addressed as follows:

To Grantor:
To Grantee:

To Service:

United States Fish and Wildlife Service
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, Cajifornia 95825-1846
Attn: Field Supervisor

ot to such other address or the attention of such other officer from tirne io time shal} designate by
written notice to the other.

12, RECORDATION
GRANTOR shall submit an original, signed and notarized Conservation Easement Grant
10 GRANTEE and GRANTEE shall promptly record this insnmment [if applicable: in
accordance with insiructions for recordation contained in the biological opinion or HCP] in the
official records of [County(s) where property is located], California and may re-record it at any
time as may be required to preserve its rights in this EASEMENT.

13. FUNDING
GRANTOR has provided [describe funding mechanism for maintenance of easement in
perpetuity and include as exhibits all agresments, e.g., declaration of trust] 1o GRANTEE [others
that will be managing the easement] for the purposes of fulfilling all of GRANTOR's obligations
long-term operations and maintenance of the EASEMENT [under the Management Plan/Habitat
Conservation Plar/Biolegical Opinion]. Funding shall be transferred o the approprlate
transferee or assignee if the EASEMENT is assigned or transferred.

14, ADDITIONAT EASEMENTS

_ GRANTOR shall not grant any additional easements, rights-of-way, or other mterests I
the Protected Property, other than a fee or leasehold intérest, undivided interest or security .
interest (mortgage or deed of trust), or grant or otherwise transfer to any ather person or entity or
to other lands or otherwise abandon or relinquish any Waters associated with the Protected
Property without the prior written authorization of GRANTEE given through the SERVICE.
Such anthorization will be given unless the SERVICE, among other things, determines that the
proposed interest or transfer will interfere with the use of the Protected Property as habitat
suitable for federally listed species or other federally protected species. This paragraph shall not




Mr. Tom Cavanaugh | 13

prohibit the transfer of & fes title or leasehoid interest in the Protected Property that is subject to
the terms of this EASEMENT. This paragraph shall alsc not prohibit the granting of future
compatible utility easements, as anthorized by the SERVICE,

15. GENERAL PROVISIONS

(2} Controlling Law. The interpretation and performance of this EASEMENT shall be
governed by the laws of the State of California, the Federal Endangered Species Act, and other
applicable Federal laws,

{(b) Construction. ALII_} gencral fule of constructmn to the contrary notwithstanding, this
EASEMENT shall be con i ~Ehinsg
EASEMENT and the polic dlpurpose of Cahfor'ua Cn 11 Codé- pon 813 et seq. Ifany
provision in this instrumentis.found to be ambmuous an mterpre"t”a Dn"consmtpn‘c with the

purposes of this EASEMENT that would vender the provision valid “shall be favored over any
interpretation that would render it invalid.

{c). Severability, If any provision of this EASEMFENT, or the application thereof to any
person or circumstances, is found to be invalid, the remainder of the orovisions of this
EASEMENT, or the application of such provision to persons or circumstances other than those '
as to which it is found to be invalid, as the case may be, shall not be affected thereby. _

(d) Entire Apreement. This instrument sets forth the entire agreement of the parties with
respect to the EASEMENT and all exhibits and supersedes all prior discussions, negotiations,
understandings, or agreements relating to the EASEMENT.

(e) No Forfeiture. Nothing contained hersin will result in a forfeiturs or reversion of
GRANTOR's title in any respect. '

{f) Successors, The covenants, terms, conditions, and restrictions of this EASEMENT
shail be bindirg upon, and inure to the benefit of, the parties hereto and their respective personal
representatives, heirs, successors, and assigns and shall continue as servitude ruming in
perpetuity with the Property.

.. (g) Captions. The captions in this EASEMENT have been mserted solely for
cenvenience of reference and are not & part of this EASEMENT and shall have no effect upon
constrnction of interpretation.

(h) Comnterparts. The parties may execute.th.ts mstrument i two or more counterparts,
which shall, in the aggregate, be signed by both parties; sach counterpart shall be deemed an
original instrument as against any party who has signed it. In the event of any disparity between :
the counterparts produced, the recorded counterpart shall be confrolling.

(1) Third-Party Beneficiary: GRANTOR and GRANTEER acknowledge that the
SERVICE is a third party beneficiary of this EASEMENT with the right of access to the
EASEMENT property and the right to enforce all of the provisions of this EASEMENT.

IN WITNESS WHEREOF, GRANTOR and GRANTEE have entered into this EASEMENT
the day and year first above written.

Grantor:

Entity

By




- Mr. Tom Cavanaugh

Name

Title
Grantees:

Entity
By:

Narne

Title

i :
W i

APPROVED AS TO FORM: [

necessary when there are modifications made to the template]

XXXX, Assistant Regional Solicitor
United States Department of the Interior
for 13.S. Fish and Wildlife Service

39
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Exhibit A
Conservation Easement Area

Exhibit B
Legal Description of Conservation Easement Area

Exhibit C
Management Plan

| EshbiD U
- Decleration of Trust %
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CC Addresses

California Department of Fish and Game
Atin: Jeff Finn

1701 Nimbus Road

Rancho Cordova, CA 95670

Environmental Protection Agency
75 Hawthorne Street (WT -_w:.‘
San Francisco, CA 94105} Wi |

et e
A

Attn: Ms. Kathey Dadey P e e

Westpark Associates
Attn: Mr. Bill Falik
2139 Professional Drive, Suite 240
Roseville, CA 95661

Westpark Associates

Attm: Mr. John Murray

2130 Professional Drive, Sujte 240
Roseville, CA 955861

Signature Properties

Attn: Mr. Jim McKeshan
4670 Willow Road, Suite 200
Pleasanton, CA 94588

ECORP Inc.

Attn: Jim Stewart

2260 Douglas Blvd, Suite 160
Roseville, CA 95661

Hefher, Stark & Marjos, Sacramenfo, CA
Attn: Mr. George Kammerer

2150 River Plaza Drive, Suite 450
Sacrzmento, CA 95833

Filename: 03F0013 Westpark_Fiddyment_VP.wpd
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SEED MIX - UPLAND

FOR UPLAND AREAS DOUN TO 3' ABOVE SWALE BOTTOM

SPECIES PLS LEBS/ACRKE MIN. GERM. %
NASELLA PULCHRA (FURPLE NEEDLEGRASS) 2 27
MELICA CALIFORNICA (ONIONGRASS) 12 =1
FESTUCA IDAHOENSIS (IDAHC FESCUE) &0 &

POA SECUNDA (NATIVE PINE BLUEGRASS) 52 20
VULPIA MICROSTACHTS (THREE WEEKS FESCUE) &2 oD
ELTMUS GLAUCUS (BLUE WILDRYE) =¥ &2
ELTMUS MULTISETUS (SQUIRRELTAIL) 42 52
ELTTMUS X TRITICUM (REGREEN) _ 02 : el
TOTAL ' &3 FLS LES

SEED MIX - SWALE

FOR AL.L SWALE AREAS TO 3 UF”SLOF’E ABO\/E UJ/-\TEFE
SURFACE LEVEL.

SPECIES PLS | BO/ACKE MIN. GERM. %
CAREX BARBARAE (BARBARA SEDGE) L2 35
DESCHAMPSIA CAESPITOSA (TUFTED HAIRGRASS) 40 40
ELYMUS TRACHTCAULUS (3LENDER WHEATGRASS) 32 45
HORDEUM BRACHT ANTHERUM (MEADOW BARLEY) 3@ 45
LEYMUS TRICTICOIDES '"rOLO' (CREEPING WILDRYE) 40 A
TRIFOLIUM CBTUSIFLORUM (CREEK. CLOVER) 30 4D
ELYMUS X TRICTICUM (REGREEN) 200 80
TOTAL 50 PLS LBS
FERTILIZER COMPONENT | INGREDIENT %

NITROGEN : ' 1

PHOSPHORUS 2

POTASSIUM 3

FERTILIZER SHALL BE NATURAL ¢ SLOW RELEASE.
ADD MTCORRHIZAL INNOCULANT AT &2 L BS/ACRE



2-STEFP SEED APPLICATION PROCESS

USE 3-STEP APPLICATION PROCESS IN AREAS RECEIVING
HYDROSEED ONLTY.

STEP I: APPLY FIBER, SEED, FERTILIZER, ¢ INNOCULANT AS SPECIFIED BELOW:

CELLULOSE WooD FIBER &R0 LBS/ACRKRE
SEED AS SPECIFIED
FERTILIZER QoD LBS/ACRE (ORGANIC T-2-3)
MYCORRHIZAL INOCULATE &0 LBS/ACRE '
STEP 2: APPLY STRaW MULCH 42002 lbs. /acre

WEED FREE RICE, NATIVE,
OR APPROVED SUBRSTITUTE

STEF 2: APPLY FIBER 4 BINDER :
CELLULOSE WOOD FIBER 500 LBS/ACKRE
ORGANIC BINDER 02 LBS/ACRE

2-STEP SEED APPLICATION PROCESS

USE 2-STEP APPLICATION PROCESS IN AREAS RECEIVING HYDROSEED
UNDER TURF REINFORCEMENT MAT (TRM) OR EROSION CONTROL
BLANKET (ECB).

STEP I: APFLY FIBER, SEED, FERTILIZER, BINDER ¢ INNOCULANT AS SFECIFIED BELOW:

CELLULOSE WOOD FIBER L0 |LBS/ACRE

SEED AS SPECIFIED

FERTILIZER ' 102D LBS/ACRE (ORGANIC T-2-3)
MYCORRMIZAL INOCULATE 6D | BS/ACRE -
ORGANIC BINDER 1200 LBS/ACRE

STEP 2: APPLY TURF REINFORCEMENT MAT OR EROSON CONTROL BLANKET A%
SPECIFIED IN PLANS, ALL AREAS RECEIVING BOTH HYDROSEED AND TURF
REINFORCEMETNT MAT OR EROSION CONTROL BLANKET SHALL RECE!VE HYDROSEED
BEFORE FABRIC. : :



R

r

NATIVE SEED SUPPLERS

Hedgerow Farms

21740 County Road 88
Winters, CA 95694

Phone: (530) 662-4570

Fax: (530) 668-8369

Web: www.hedgerowfarms.com

Pacific Coast Seed, Inc.
6144-A Industriali Way
Livermore, CA 94551-9749
Phone: {925) 373-4417

Fax: (925) 373-6855

Email: pcseed@attgtobal.net

S&S Seeds

P.0O. Box 1275

Carpenteria, CA 93014-1275
Phone: (805) 684-0436

Fax: {805) 684-2798

Web: www,.s55eeds.com

For more information on native seed providers contact the California Native
Grass Association P.O. Box 72405, Davis, CA, 95617-6405, Phone: (530) 759-
8458; admin@cnga.org. :












o

AT iy

Section 9 - Ongoeing Tasks and Costs

Sub-Totaf

Propetty Analysis Record 2.0 (C) 1999, 2000, 2001 Center for Matural Lands

425 E. Alvarado St., Suite H, Fallbrook, CA 92028-2960

Property Title: Fiddyment Dataset: CA004 PAR 1D; 2000169A 12/09/2003
Budget: PAR

Number Cost/ Annual  Divide Total

Task iist Specificaton Unit of Units Unit Cost Years Cost

" SITE CONSTRUCTION/MAINT.

- Fence, 4 X6' X & Post & 3/4" Cable Lin. Ft. 23,411.00 10.00 234,110.00 20 11,705.50
Fence - Instaied 5 Strand Barbed Wire Lin. Ft. 5,653.00 8.00 53,224.00 30 1,774,413
Fence - Instalied 5 Strand Barbed Wire - Calfle Lin. Ft. 5,688.00 8.00 53,504.00 30 1,783.47

. Fence - Installed Concrete Rait Fence Lin. Ft. 14,774.00 35.00 517,090.00 40 - 12,827.25
Fence - Instalied Masenry Block Wall Lin. Ft. 470.00 55.00 26,8680.00 80 32313
Gate Gate ltem 3.00 500.00 1,500.00 50 30.00
tock Padlock {tam 11.00 18.00 20800 2 104.50°
Vehicla Barrier Metal Bollard ltem 8.00 100.00 800.00 35 22.86

Sub-Total 2867084
BIOTIC SURVEYS
Wetland Specialist 1st Hydro/Shrimp Svy. L. Hours 20.00 75.00 1.500.00 1 1,500.00
Wetland Specialist 2nd Floristic Svy. L. Hours 12.00 75.00 G00.00 1 a0.00
Wetland Specialist 3rd Field Svy. L. Hours 12.00 75.00 500.00 1 900.00
Osnithologist Grmd. Nesting Bird Svy. L. Hours 4.00 75.00 300.00 1 300.00
Other General Inspection L. Hours 16.00 £50.00 960.00 1 960.00
Other Agency Liaison L, Hours 8.00 75.00 600.00 1 600.00

Sub-Total 5,160.00
HABITAT MAINTENANCE
Erosion Controt Labor L. Hours 24.00 60.00 1.440.00 2 720.00
Exotie Plant Contro! Hand Remavai, Labor L. Hours 2500 £0.060 1.500.00 1 1,500.00
Exotic Plant Control Exotic Plant/Thatch Mowing L. Hours 20.00 80.00 1,600.00 1 1,600.00
Exotic Animat Control Beaver Management L. Hours 32.00 60.00 1,920.00 1 1,820.00
Cther Grazing coardination L. Hours 10.00 85.00 850.00 1 -, 8560.00

Sub-Total £,580.00
PUBLIC SERVICES
Sign Preserve Item 15.00 70.00 1,050.00 7 150.00
Sign, Redwood interpretive ltem 12.00 300.0G 3,600.00 7 514.29
Community Qutreach Homeowner Liaison L. Hours 36.00 80.00 2,160.00 1 2.160.00

2,824.29

Sect9 Page 1



Cost/

Annual Divide

Number Total
Task list Specificaton Unit of Units Unit Cost Years Cost
GENERAL MAINTENANCE
Sanitation Controt Collection and disposal L. Hours 24.00 60.00 1,440.00 1 1,440.00
Sub-Total 1,440.00
REPORTING
Photo Materiais Fiim/Process Roll 2.00 13.00 26.00 1 26.00
Agency Report Oraft Annual Report L. Hours 16.00 76.00 1,200.00 1 1,200.00
Agency Report City Review Annual Report L. Hours 4.00 60.00 240.00 1 240.00
Monitoring Reports General inspection Memo L. Hours 4.00 60,00 240.00 1 - 240.00
Qther Agency Lialson L.Hours 20.00 75.00 1,500.00 1 1,500.00
Sub-Total 3,208.00
CONTINGENCY & ADMINISTRATION
Contingency 4,788.11
Administration 2,634.01
Sub-Total 742312
Total 55314.25

Property Analysis Record 2.0 (G} 1999, 2000, 2001 Center for Natural Lands

425 E. Alvarado St., Suite M, Fallbrook, CA 92028-2960

Sect.9 Page 2



Section 9 - Ongoing Tasks and Costs

PAR 1D 20001578

Property Title: Westpark Dataset; CAG04 12/09/2003
Budget PAR
Number Cost/ Annual Divide Totai
Task list Specificaton Unit of Units Unit Cost Years Cost
SITE CONSTRUCTION/MAINT.
Fence, 4' X&' X &' Post & 3/4" Cable Lin. Ft. 16.634.00 16.00 166,340.00 20 8,317.00
Fenge - installed 5 Strand Barbed Wire Lin. Ft. 12,176.00 B.00 97 408.00 20 3,246.93
Fence - installed 5 Strand Barbed Wire - Cattle Lin, Ft. 6,631.00 8.00 £3,048.00 30 1,768.27
Fence - installed Goncrete Rail Fence Lin. FL. 1.647.00 35.00 57,645.00 40 1,441,113
Gate Gate Item 2.00 500.00 1,000.00 50 20.04
tock Padiock tem 6.00 19.00 114.00 2 57.00
Vehicle Barrier Metal Bollard. Kem 4.00 100.00 400.00 35 11.43
Sub-Total 14,851.76
BIOTIC SURVEYS
Wetland Specialist 15t Hydro/Shemp Svy. L. Hours 20.00 75.00 1,500.00 1 1,500.00
Wetland Specialist 2nd Floristic Svy. L Hours 12.00 75,00 800.00 1 900.00
Wetland Specialist 3rd Field Svy. L. Hours 12.00 75.00 800.00 1 900,00
Ornithologist Grnd. Nesting Bird Svy. L. Hours 4.00 75.00 300.00 1 300.00
Other General Inspection . Hours 16.00 60.00 8960.00 1 960.00
Other Agency Liaison L. Hours 3.00 75.00 800.00 1 600.00
Sub-Total 5,160.00
HABITAT MAINTENANCE
Erosion Control Labor L. Hours 18.00 60.00 1,080.00 2 540.00
Exotic Plant Control Hand Removal, Labor L. Hours 15,00 £0.00 900.00 i 900.00
Exotic Plant Controi Exotic Plant/Thatch Mowing L. Hours 40.00 80.00 3,200.00 1 3,200.00
Other Grazing coordination L. Hour 10.00 85.00 £50.00 1 850.00
Sub-Total 5,49{(.00
PUBLIC SERVICES
Sign Preserve Item 15.00 70.00 1,050.00 7 150.00
Gommunity Outreach Homezowner Liaison L. Hours 36.00 60.00 2,160.00 1 2,160.00
Sub-Total 2.310.00
GENERAL MAINTENANCE
Sanitation Control Collection and disposal L. Hours 24,00 £0.00 1,440.00 1 1,440.00
1,440.00

Sub-Total

Property Analysis Record 2.0 (C) 1888, 2000, 2001 Center for Natural Lands

425 E. Alvarado St., Suite H, Fallbrook, CA 92028-2960

Sect.9 Page 1



Annual Divide Total

Number Cost!/
Task fist Specificaton Unit of Units Unit Cost Years Cost
REPORTING
Photo Materials Film/Process Rolf 1.00 13.00 13.00 1 13.00
Agency Report Draft Annual Report L. Hours 16.00 7E.00 1,200.00 1 1,200.00
Agency Report City Revisw Annual Report L. Hours 4,00 £0.00 240.00 1 240.00
Monitoring Reports General Inspection Memo t. Hours 4.00 60.00 240.00 1 240.00
QOther Agency Liaison L. Hours 20.00 ¥5.00 1.500.00 1 1,500.00
Sub-Total 3,193.00
CONTINGENCY & ADMINISTRATHON
Contingency 3,245.48
Administration 1,785.01
Sub-Total 5,030.49
Total 37,485 25

Property Analysis Record 2.9 (C) 1988, 2000, 2001 Center for Natural Lands

425 E. Alvarade St., Suite H, Fallbrook, CA 92028-2960

Sect.9 Page 2
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FIELD DATA SHEET
Vernal Pool Hydrology / Aquatic Invertebrates
West Roseville Specific Plan Open Space Preserve

DATE: BILOGIST:

General Preserve Notes: {i.e. hydrologic condition, erosion, off-road vehicle use, mosquitos, vandalism, overgrazing, trampling,
unauthorized fill, exotic weeds ete.}

Page of
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FIELD DATA SHEET
Residual Dry Matter
West Roseville Specific Plan Open Space Preserve

DATE: BIOLOGIST:

©l o Nl o v bW N e

-
o

| | |

General Preserve Notes: {i.e. hydrologic condition, erosion, mesguitoes, vandalism, overgrazing, trampling, exotic weeds, etc.)

{a) Identify each sample location on the site map and attach to data sheet.
(b} Use standard vegetation use dasses:
1 = None (3-15%, Litle or no use of surveyed vegetation.
2 = light 16-35%, Less than 1/3 of surveyed vegetation shows evidence of being grazed. Trampling damage is minimal.
3 = Moderate  36-65%, Grazing is spofty, but evident {over 1/3 of the surveyed vegetation shows evidence of being grazed). Trampling
damage may be evident.
4 = Heavy 66-80%, Surveyed vegetation is closely cropped. Trampling damage may be evident.
5 = Severe >80%, Surveyed vegetation grubbed. Trampling damage should be evident.
(¢} RDM (Residuat Dry Matter) = Dry Weight of Sample (grams) X 100ibs/acre.

Page of












METHODOLOGY FOR UTILIZATION/ RESIDUAL DRY MATTER
DETERMINATION OF VEGETATION

1. Residual Dry Matter (RDM)

Residual dry matter is the amount of above ground plant material. It should be
measured after the grazing season and growing season. In regards to population
surveys of a specific plant species, it is more appropriate to collect RDM data within the
survey area (a similar ecotype) than over the entire grazing unit. To estimate RDM,
collect 5 circular plant samples (0.96 sg. ft.) within the specific survey area. Locate
sample site by random selection. Toss the sample hoop in a random direction of collect
a sample every 5 or 10 paces. A 0.96 sq. ft. sample hoop can be constructed from a
wire cable or other material 41.66 inches long. Each gram of RDM inside a 0.96 sq. ft.
hoop represents 100 Ib./acre. Use hand shears to dip the abbve ground plant material
very close to the ground about ' to Y2 inch stubble height. Clip all rooted plant
material within the hoop. Try to avoid picking up dirt, rocks and other non-plant
material. Place the sample in a paper bag. The sample should be dried before it is
weighted. Weigh the sample in grams. Remember to subtract the weight of the bag

containing the sample.

Estimate of RDM

Samples Dried Weight (gr.} Lb./Acre
1 X 100=
2 X 100=
3 X 100=
4 X 100=
5 X 160=

| Note: If the standard devistion of these estimates is one haif or larger than the average, more samples
shoutd be colfected and added fo the average.

Source: Shella Barry. Recording Grazing Uiifization. University of California Cooperative




2. Estimate of Total Vegetation Utilization. Visual Utilization Estimate

Degree of utilization should be astimated for the total vegetation in addition to RDM.

The estimate should be based on use classes 1 to 5 as described in the table beiow,

Record use class every time the vegetation is surveyed. It is also appropriate to record

use class at the end of the grazing season. Itis recommended to estimate use class at

50 points from a random dog-legged walk of the surveyed area covering the range of

conditions on the site. Method used should be noted.

_Use Class Degree of Use Description

1 — None 0—15% Little or no use of surveyed vegetation

2 — Light 16 - 35% Less than one-third of the surveyed
vegetation shows evidence of being
grazed. Trampling damage is minimal.

3 — Moderate 36 — 65% Grazing is spotty, but evident (over one-
third of the surveyed vegetation shows
evidence of being grazed). Tramphng
damage may be evident.

4 — Heavy 66 — 80% Surveyed vegetation is closely cropped.
Trampling damage may be evident.

5 — Severe Qver 80% Surveyed vegetation grubbed.

Trampling damage should be evident.

If the surveyed vegetation has a low-forage value, trampling damage may be evident

before the plants appear grazed. These observations should be recorded.









The CalEPPC List:

Exotic Pest Plants
of Greatest Ecological

Concern in California
October, 1999

he CalEPPC list is based on information submitted by our mem-

bers and by land managers, botanists and resear chers through-

out the state, and on published sources. The list highlights
non-native plants that are serious problems in wildlands (natural
areas that support native ecosystems, including national, state and
local parks, ecological reserves, wildlife areas, national forests, BLM
lands, etc.}.

List categories include:

List A: Most Invasive Wildland Pest Plants; documentied as aggressive invaders
that displace natives and disrupt natural habitats. Includes two sub-lists;

List A-1; Widespread pests that are invasive in more than 3 Jepson regions
{see page 3), and List A-2: Reglonal pests invasive in 3 or fewer Jepson regions.

List B: Wildland Pest Plants of Lesser Invasiveness; invasive pest plants that
spread less rapidly and cause a lesser degree of habitat disruption; may be wide-
spread or regional.

Red Alert: Pest plants with potential to spread explosively; infestations currently
stnall or localized. If found, alert CalEPPC, County Agricultural Commnissioner or
California Department of Food and Agriculture,

Need More Information: Plants for which current information does not adequately
describe nature of threat to wildlands, distribution or invasiveness. Further
information is requesterd from knowledgeable ohservers.

Annual Grasses: New in this edition; a preliminary list of annual grasses, abun-
dant and widespread in California, that pose significant threats to wildlands.
Information is requested to support further definition of this category in next List
edition,

Considered But Not Listed: Plants that, after review of status, do not appear
to pose a significant threat to wildlands.

Plants that fall into the following categories are not
included in the List:

» Plants found mainly or solely in disturbed areas, such as roadsides and
agricultural fields.

» Plants that are established only sparingly, with minimal impact on nafur_a]
habitats. :




Ammopnila arenaria European beach grass Ceoastal dunes S5Co,CCa NCo

Bromus tectortim cheat grass, douwmy brome Sagebrush, pinvon-juniper, other desert communities; GB.D
increases fire frequency

Centatrea solstitiafis® vellow starthistle Grasslands CAFP (uncommen in SoCal}

Cortaderia sefloana pampas grass Horticultural; coastal dunes, coastal serub, Monterey pine forest,  SnErB,SCo,CCo, 5V
Tiparian, g‘rasqlard.s wetlands in ScV; also on sarpentine

Cytisus scoparius® Scatch broom Horticuitural; coastal sceub, oak woodlands, Sierra foothills NW,CaRESNEGY,
SCn,CW

Foenicufum vulgare wild ferinel Grassiands; asp. SoCal, Channel [s.; the cultvated garden herb CA-FP
is not invasive

Lepidium laiifolium® perennial pepperweed, Cogstal, inland marshes, riparian areas, wetlands, CA {except KR, D
tall whitetop grasstands; potential io nvade moniane wetlands

E foairtain grass Horticuttural; grasslands, dunes, desert canyons; roadstdes Deltaae GV, CCo,5Ca,
£ SnFrd

Senecio mikanioides Cape ivy, German vy Coastal, riparian areas, also SoCal {south side San Gabriel Mins)  SCo,CCo, NCo,SnFB;SW -
=Delairea odorata . .

, . Tamarix chinensis, tamarisk, salt cedar Desert washes, riparian areas, seeps and springs SCo,D,5nFrB, GV sNCoR,
- T. gallica, T. paruifiora & sSNF, Teh SColISNE,

T ramosissima WITR

F: Federal Nox:ous Weed, as emgnated by the US arge ed fcar federa]]y-fun ad preventton erad;catiqri or cohtainmient efforts.

A: CA Dept. of Food & Agncu]ture

B: CA Dept. of FOOCI & Agricu[tm'e oh “B“ list of Noxrous Weeds; inchides. specles that-are more widespread, and therefore micre diffieult to
contain; agency alldws ccn.mty Agr:culmral Commlssmners to decids i Iccal ‘eradication or cortainment is warranted.

€ CADept. of Fooci & Agricylture; on “C” tist of NOXIOU:: Weeds; 1ncludes Wezeds that are so-widespread that the agericy does nigt eridorse
: state or county-furided. efadication or contamment efforts except i1 nilirderies or seed lots.

' Ilst of Nomous Weeds. agenc:y pohmes x:aII for eradtcanon containment or enjry refisal.

9; CA Deépt. of Food & Agrlculture ¢ desigriation for temporary AT ratmg pending determination of a germanerit rating.

For most species ribmeticlature follows The Jepson Mamal; H;‘gher:P!.'—;-.i_n_‘s: of California (Hickmain, 4., Ed.; 1993},

p. 2 1999 CalEPPC List



Ripariar aress, grasslards, oak woodlands, esp. GV, 5Co

Brassica tourneforiii Meoraccan or Washes. alkaling flats, disturbed areas i Sonoran Desert SWD
Afriean mustard

Curdarig draba? white-top, hoary cress Riparian areas, marshes of central coast; also ag. lands, Protlem enly in CCo
: disturbed areas

;‘D_&.k’}:iea\j'é_dl "'iceﬁlan
dlteaf leanlant:.

Cotoneaster pannosus, cotaneaster Haorticiiral; many coastal communities; esp. North Coast, CCo,SnFrB, NW
C. lacteus Big Sur; related species also invasive

Egerta densa B*az1l1an wa.erweed Streams, ponds, sioughs, lakes; Sacramento-San Joaquin Delta  n&sSNE,SndV,.SnFrB,

Eichhornia crassipes waler huacinth Horticuwitural; established in natural waterways; esp. GV, SnirB,5Co, PR
troublesome in Sacramento-San doaquin Delta

Euphorbia esulo® feafy spurge Rangelands in far no. CA, also reportad from Los Angeles Co, eKR,NCo,Cal MP 50

SCq,CCo,NCo

Lupinus arborets bush hipine

Myopoirum foetum NORGTLID

Spartina alterniflora Atantic or smooth cordgrass  S.F. Bay salt marshes; populations in Humboldt Bay believed CColshares of S.F. Bay)
axtirpated

CA=Califorhia S ¢
CA-FP=Califorriia Florlstic Provmce K
CaR=Cascade Ranges : . MP
CaRF=Cascade Range Foothills
CCo=Central Coast’

Great Valléy: SeV=Sacramento Valley.
Kiarnath Rariges S’nJ\FSaD Joaquin'--\}alley
Modoc Pfateau '

".”SNE' East of SN
SNF*SN Footh:lls
Outer NCO Ranges o SN_H—ngh- SN

- Chl=Chahriel lsiands D

'CW=Central Westem CA. Ni= Northwestem ca SnFrB=San Francisco Bay Arex
D=Deserts S PR= Pemnsular Ranges SﬁGB:'San‘ Gabriél"_'l'\?it'ns
DMej=Mojave Desert ' : SC South Coast S 'SWf':_"Sbu_fhwgsterﬁ:‘CA
DSon=Sonoran Desert: _' SC_oRlé_Inner S_Co Ranges =~ - Tehm'Teha;hap'if"M'ms
GB=GreatBasin = =~ . :-__' SCoRG=Outer SCo Ranges WTR=Western Transvgise Rariges

1999 CalEPPC List p. 3



Ageratina adenaphora® eupatory Horticultural; coastal canvons, coastal scrub, slopes, Marin i o, SnFrB,5Co,3CoR0O
San Dieyo Cn; San Gabriel Mtns.

Bellamin trixago Cirasslands, on serpentine, where a threat to rare natives

B

Cardaria chelepensis Wetlands of Centrai Valley

lens-podded white-top

Centaurea calcitrapa® purple starthistle Grasslands

Cirsium arvense® Canada thistle Especially treublescme in riparian areas CA-FFP

Conium maculaturn paison hemlock Mainly disturbed areas but may irvade wildlands; known to CAFP
poisan wildlife; early expanding stage in many areas, esp.
San Diego Co. riparian, osk understory

Ehrharta erecta veidi grass \Wetlands, moist wildlands; commen in urban areas; potential to SnirB,CCo,SCo
spread ranidly in coastal, riparian, grassland habitats

Festuca arundinacea tali fescue Horticultural {kirf grass); coastal scrub, grasstands in NCo, CCo CAFP

Halcus lanatus velvet grass Coastal grasslands, wetlands inn No. CA CA exe. DSon

English holly

Hlex aquifolium NCoRO,SnFrB,CCo

Leucanthemum vulgen ox-eye daisy Horticuttural; invaces grasslandd, coastal scrub KR,NMNCoRO ndeSNH,
SnFrB.WTR,PR

Myriophytium aguaticum parrot’s feather Horticultural; streams, lakes, ponds NCo,CaRF,CW SCo

Phalaris aquatica Harding arass Coastal sites, esp. moist scils MW cSNF,CCo,5Co

Ricinus communis castor bean SoCal coastal ripadan habitats GV,5C0,CCo

Schinus molle Peruvian pepper tree Horticultural; invasive in riparian habitats in San Diego, SNEGVY,CWSW, Teh
Samta Cruz Is.

p. 4 1899 CalEPPC List



List B: Continuned

Schinus rerebinthifolius Brazilian pepper Heortiouitural; riparian areas

Spartium onceun Spanish broom Coastal scrub, grasstand, wellands, oak woodland, NCoRO,3c\V.SnFrB,
NW iorests, esp. redwoods; alzo roadeuts SCoRO,5Co,sChlWTH

Vinca major perwikle Hortlcultural; riparian, oak woodfanid, other cuastal habitats NCeRO, 5B, CCo,
sSCoRO.SCa

Red Alert: Species with potential to spread explosively; infestations currently restricted

Alhagt pseudalhagt® camel thorn Noxious weed of arid areas; rost infestations in California GV sSINED
have been eradicated

Centaurea macufosa® spotted knapweed Riparian, grassland, wet meadows, forest habitats; contact CaR,SMN nScW nlW MP,
CA Food & Ag if new ocourrences found nSNE,sPR,NW

Halogeton glomeratus® hatcoeton Nesdous weed of Great Basin rangelands; report locations to GB
CA Food & Ag: goal is exclusion from CA

MNoxious waier weed; report jocations to CA Food & Ag; HCaRELn&ebME, 5 MSCn. D -
eradication program in place; found in Clear [ake {Lake Co.)

in 1924

Huydrilla verticillatats

Cnonis dlopecumides? faxtail restharrow Eradication efforts underway in San Luis Obispe Co.; to be CCo; not in Jepson
tooked for alsewhere in CA .

Saluinia mofesta” giant waterfern Ponds, lakes, reserveirs, canals Napa, Sonoma cas., lower
Colorado River; not in

Jepson

Seshbania punicea scarlet wisteria tree Horticuitural; riparian areas; American River Parlovay, SeV,5nJV; not in Jepson
Sacramento Co., Suisun Marsh, San Joaquin River Parkway

Spariina densifliora dense-flowered cord grass Scattered in 5.F. Bay, Humboldt Bay salt rmarshes CCo,NCo

1899 CalEPPC List p. 5
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Acacia deafbata silver wattle Agaressive in natural argas? SnFREB,SCoRC,SCaRI.CCo

Acacia melanoxylon blackwood aracia Reported from S.F. Bay area, central coast, Santa Cruz Is.; SnFrB,5CoR0O,5C0,CCa
' spreads slowly; other areas?

Agrostis avenacea Pacific benigrass Invading vernad poois in San Dego area; atternpls at marnat sMNCo, sNC o, SNE,
eradication unsuccessiul so far; problem in other areas? GV.CWinSCo

Asphodelus fistulosus asphodet Common in SCo highway rights-of-way, other disturbed sites; sSnV.SCo
threais to wildlands?

Cistus ladanifer gan cistus Horlieuttural; invades coastal sage serub, chaparral; areas §CCo,5SnGhb
wihere problematic?

Cotoneaster spp. cetoneaster Ilorticuttural; Yird-distributed; which species are problerns Undihown
fexc, C. parmosus, C. lacteus) i wildlands?

Ectiurm candicans, E. pininuna mride of Madeirs, Horticultural; ripanian, grassiand, coastal scrub comnunitles; CCo,5nFrB,5Cq,sNCo

pride of Teneriffe spreads by seed

Erica lusitanica heath Threat to wildlands? NCa {Humbeldt Co.}

Gazanta linearis gazania Horticultural, invades grasstand in S.F, coastal scrub? CCo,5Co

Hedera cunarlensis Algerian ivwy Horticubtural; invasive in riparian areas in SoCal? Not in Jepson

Huypericum canarfense Canary Island hypericum Reported in San Diego area, coastal sage serub, grassland; SCo
threat to wildlands?

" Isatis finctorig?

Well-known invader in Utah, threat to wildlands?

Limonium ramosissimum sea lavender Reported spreading in Carpinteria Salt Marsh; Not in Jepson
ssp. provinciale problem in other areas?

p. 6 1998 CalEPPC List



Ludwigia uruguayensis water primrose
(= L. hexapetaid)

NCo,sNCoRO,CCo,
SoFrB.SCo

Maytenus boaria mayten ScV.SnFrB -

Nicotiana glauca tree tobacco Disturbed places; not very competitive with natives in NCoRELcRsSNF,

coastal scrub, chaparral; spreading along Putah Creek GY,CWSWD
{Yolo Co.j; problerns elsewhere?

Farentucellia viscoso

NCo, NCaRO,CCo,5Co

Pennisetumn clandestinum®® Kilagu grass MCo,CCo,5nFB 5Ca,

Santa Cruz [s.

Pinus radiata cultivars Manterey pine Cultivars invading native Manterey, Cambria forests, CCo
where spread of pine pitch canker is 2 concern

Pistacia chinensis Chinese pistache Harticulhural; invades riparian areas and woodands in Sei/ Se\

Pyracantha angusiifolia pyracantha ’ Horticultural; spreads from seed in S.F. Bay arews; sNCoRQ,CCo,5nFrE, SCo
bird-distributed; problem alsewhere?

Salsola tragus® Russian thistle, tumbleweed  Abundant in dry open areas in w. Mojave Desert, CA
Great Basin; not Emited to dishwbed sites; threats?

Stipa capensis Distribution and threats? Not in Jepson

Tanocetom vulfgare commarn tansy depson reports as uncommon, escape from cultivation in NCo,NCoRQ,CaRH,
urban areas; problem in wildlands? SCoRO

1999 CalEPPC List p. 7



Aegilops triuncialis? barbed goatgrass Serpertine soils, grasslands sNCoR,CaRF, n8ecSNE,
Sl nCW

Avena fatua wild cat Lawer elev. in SolCal; coastal slopes, coastal sage serub on CA-FP,MP,DiMoj
e deeper soil, disturbed sites

m distachiori

Bromus diendrus ripgut brome Coastal dunes, coastal sage serub, grasstands CA

Schismus arabicus Threat to Mojave and Colorade desert shrublands? S JV, CW,sChl,D

eser_t

Albizia lephantha

Carpobroius chilensis sea fig Native status in question; not a threat 1o wildlands

Conuolyufus arvensis® field bindweed Disiurbed sites; ag lands

Crocosmin x cracosmiiflorg Generally n disturbed coastal, urban areas, roadsides

Dipsacus sativus, . fullonum  wild teasel, Fuller's teasel Roadsides, disturbed sites

Medicago palymorpha Catifar nia bur clover Grasstands, moist sites; mainly restrirted to disturbed sites

i Nerium oleander oteander Horticultural; not invasive, although reported from riparian areas in Central Valley, San
Barnardino Mins.

Silyburm marianure Disturbed areas, especially overgrazed moist pasturelands; may interfere with restoration

Zantedeschia aethiopica caila By Horticultural; malnly a garden escape in wet coastal areas

p. 8 1993 CalEPPC List
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3 RAIL FENCE - ELEVATION \f" N ;‘
IL FENCE - SECTION 11 1§
NOTES:
1. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS.
2. DO NOT SCALE DRAWINGS.
3. ALLREINFORCING STEEL SHALL CONFORM TO ASTM A615 GRADE 60.
4. FIBER REINFORCEMENT IN ALL POSTS, PANELS AND CAPS,
5. ALL PIER FOUNDATIONS ARE TO BE LOCATED IN UNDISTURBED SOIL.
6. POSTS AND RAIL ARE MADE OF CONCRETE ATTAINING A MINIMUM COMPRESSIVE STRENGTH OF 4000

PSi @ 28 DAYS AND MANUFACTURED BY AN AMERICAN TECHNOCRETE LICENSED MANUFACTURER.
DEEP NATURAL WOQOD GRAIN TEXTURE ON AL POSTS AND RAILS. '
INTEGRAL COLOR BY DAVIS COLORS OR APPROVED EQUAL.

LOCATION AND FENCE HEIGHT SHALL COMPLY WiTH CITY FENCING CODES.

0. ALL WORK SHALL COMPLY WITH CITY GRADING ORDINANCES,

1. ALL DIMENSIONS SHOWN ON THIS SHEET ARE FOR INFORMATION PURPOSES ONLY. ACTUAL DIMENSIONS
: MAY VARY DUE TO MANUFACTURING AND MOLDING TOLERANCES.

12. REFERENCE NUMBER 516-004,
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Concrete Rail Fence Detail

CORP Consulting, Inc.
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TRANSVERSE REINFORCING FOR WALLS
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Masonry Sound Wall Fence Detail
ECORP Consulting, Inc,
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City of Roseville
Open Space/Wetland Preserve

Please respect and help protect our open space.
Thank you for your cooperation.

The following activities are prohibited within open space areas:

Camping: 10.56.010 RMC
Alcohol Consumption/Open Containers: 10.30.010 RMC & 647 e PC
Littering: 10.38.010 RMC & 374.4 (c) PC
Motorized Vehicles: 602 PC
Dogs (on or off leash): 8.02.240 RMC
Dumping: 374.3 (b) PC

Violators will be held liable for any damage.
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Chapter 6: Veggtative Biofilters BMP Design Considerations
September 2002

e GHANNEL LENGTH IS DIRECTLY PROPORTIGNAL TO ROADWAY LENGTH ——s

218 WIDTH
{for W, DNLY}.

f-smt)_msg_i

e ROADNNAY 2

PLAN. VIEW -

: VELOGEFY LESS FHAN:1.O o3
FOR 1“RNHFN.L T

Figure 6-1  Grass Swale (MDE, 2000)






Chapter 6: Vegetative Biofilters BMT Design Considerations
September 2002
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wan PREYREATMENT o 3 ROUND BIPEWEIR,

PERFORATED PiE

SECTION |

Figure 6-2  Wet Swale (MDE2000)
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Chapter 9: Vegetative Biofiiters BMP Design Considerations
September 2002

 Figure 6-3







Chapter 6: Vegetative Biofilters BMP Design Considerations

September 2002
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Figure 6-4  Typical Bioretention Cell (MDE, 2000}












Native Plants for Use in Restoration .

Scientific Name Common Name

Trees
Acer negundo Box elder
Aesculus californica California buckeye
Fraxinus latifolia Oregon ash

Platanus racemosa
Populus fremontii
Quercus douglasii
Quercus lobata
Quercus wislizeni
Salix gooddingii
Salix laevigata

Shrubs

Baccharis pilularis
Ceanothus cuneatus
Ceanothus thrysiflorus
Cephalanthus occidentalis
Cercis occidentalis
Rubus ursinus

Rosa californica

Salix exigua

Salix lasiolepis

Vitis californica

Grasses

Bromus carinatus
Elymus elymoides
Elymus glaucus
Frestuca idahoiensis
Hordeum branchyantherum
Leymus triticoides
Melica californica
Muhlenbergia rigens
Nassella pulchra
Poa secunda

Western sycamore
Freemont cottonweod
Blue cak

Valley cak

Interior live oak
Goodding's black willow
Red wiliow

Coyote brush
Wedgeleaf ceanothus
Blue blossom
Button-willow
Western redbud
California blackberry
California rose
Narrow-leaved willow
Arroyo willow
Cailifornia wild grape

Galifornia brome
Squirreltait

Blue wildrye

Idaho fescue
Meadow barley
Creeping wildrye
Oniongrass

Deer grass

Purple needle grass
One-sided bluegrass












This list includes non-native plants considered to be invasive and noxious, and may
become updated as more information becomes available. Invasive plants have the
ability to spread quickly, displace desired native plants, and can damage natural
ecosystems. Many of these plants listed can be found in your local plant nursery-
please be awarc that everything for sale is not necessarily good to plant in the
garden, and that most plants have more than one common name. Be sure to check
the scientific name, as this name should be universal. Thank you for your
cooperation in keeping our natural open spaces native and healthy!

Landscaping Plants, Watcr Plants, and Garden Flowers

Common Name
Acacia, Mimosa
African bermuda grass
Amazon frogbit
Argentine screwbean
Australian saltbush
Baby’s breath
Beaumont thistle
Bermuda grass
Biack tocust

Blue gum

Blue panicgrass
Bouncing bet
Brazilian pepper
Brazilian water weed
Broom

Camel thorn
Capewecd

Chinese pistashe
Chinese tallow tree
Common gorse
Cotoneaster

Crimson grass/fountain grass

Cut-leaved pondweed
Dalmatian toad-flax
Dayflower

Dense-tlowered cord grass

English holty

English ivy or Algerian ivy

Eupatory

Field bindweed
German vy
(Giant reed
Gorse

Scientific Name

(Acacia species}

(Cvnodon transvalensis)
(Limnobium laevigatum)
{Prosopis strombulifera)

(Atriplex semibuccaia)
(Gnaphalium paniculata)
(Cirsium ochrocentrum)
(Cynodon dactylon)

{Robinia pseudoacacia)
(Eucalyptus globulus)

{Panicum antidotale)

{Saponaria officinalis)

(Schinus ferebinthifolius)

(Egeria dens)

(Cytisus scoparius, Genista monspessulana,
Spartium junceum, Cytisus striatus)
(dlhagi pseudalhagi)

{Aretotheca calendula)

(Pistacia chinensis)

(Sapium sebiferum)

(Ulex europaeus)

(Cotoneaster lacteus, C. pannosa)
(Pennisetum selaceum)
{Potamogeton crispus)

(Linaria genistifolia ssp. dalmatica)
{Commelina benghalensis)
{(Spartina densiflora)

(Hlex aquifolium)

(Herdera helix, H. canariensis)
(Ageratina adenophora)
(Convolvulus arvensis)

(Senecio mikanioides)

{Arundo donax)

{(Ulex europaeus)



Hawthorne
Heart-shape false-

pickerelweed
Horse-nettle
Hydritla

Ice plant or Hottento fig

Indian Bean Trec
Hlyran cottonthistle
Java-bean

Knapwced; spotted, Russian,
diffuse, Iberian and

SQUAITOSE
Amazon frogbit
Little marigold
Lollypop Tree
Meadow sage
Mediterrancan lineseed
Mediterranean sage
Mexican water-lily

Milfoil, Eurasian milfoil

Musk thistle
Ox-eye daisy

Pampasgrass or Jubatagrass
Periwinkle, dwarf periwinkle

Peruvian pepper tree
Plumeless thistle
Privet
Purple leaved Plum
Purple starthistle
Purple-top Vervain
Pyracantha
Russian olive
Russian salt tree
Saltcedar or Tamarisk
Scarlet wisteria
Taurian thistle
Thoroughwort
Tree of Heaven
Wand mullein
Water hyacinth
Water iris
Water spinach
Wavyleaf beeblossom
White licorice,
Licorice plant

(Crataegus monogyna)
(Monochoria vaginalis)

(Solanum carolinense, Solanum elacagnifolium)

(Hydrilla verticillata)
(Carpobrotus edulls, Conicosia pugioniformis,
Mesembryanthemum crystallinum)
(Catalpa bignonioides)

(Onopordum illyricum)

(Senna obtusifolia)

(Centaurea maculosa, Acroptilon repens,
C. diffusa, C. iberica and C squarrosa)

(Limnobium laevigatumy)
{(Tagetes minuta)

(Myoporum luefum)

(Salvia virgata)

(Bellardia trixago}

(Sulvia aethiopis)

(Nymphaea mexicana)
(Myriophyllum hippurioides, M. spicatum)
{Carduus nutans)
(Leucanthemum vulgare)
(Cortaderia selloana, C. jubata)
(Vinea major, V, minor)
(Schinus molle)

(Carduus acanthoides)
(Ligustrum lucidum, Ligustrum ovalifolium)
(Prunus cerasifera)
(Centaurea calcitrapa)
(Vervain bonariensis)

( Pycnantha angustifolia)
(Elaeagnus angustifolius)
(Halimodendron halodendron)
{Tamarix species)

(Sesbania punicea)
{Onopordum tauricum)
(Ageratina adenophora)
{Ailanthus altissima)
(Verbascum virgatum)
(Eichhornia crassipes)

(Iris pseudacorus)

(Ipomoea aquatica)

(Gaura sinuata, G. villosa)
(Helichrysum petiolare)



Yellow bush lupine

(Lupinus arboreus)

Edible, Useful, or Medicinal Plants

Common Name
African rue

Artichoke thistle
Asian mustard

Castor bean

Common goldenthistle
Pudaim melon

Dyer's woad

Edible fig

Fennel

Gooseberry gourd
Grape ground-cherry
Himalayan blackberry
Nightshade

Olive
Pennyroyval
Prickly comfrey
St. John’s wort
Wild oats

Scientific Name
(Peganum harmala)
{Cynara cardunculus)
{Brassica rournefortii)
(Ricinus communis)
{Scolymus hispanicus)
{Cucumis melo var. dudain)
{{satis fincloria)

{Ficus carica)
{Foeniculum vulgare)
{(Cucumis myriocarptis}
{Physalis viscosa)
(Rubus discolor)

(Solanum dimidiatum, Solanum lanceolatum, Solanum

marginatim)

(Olea europaca)

{Mentha pulegium)

{(Symphytum asperum)

(Hypericum perforatium)

(Avena barbata, A. fatua, A. sterilis)

Other Exotic Plants Not Usually Planted (weeds)

Common Name
African Boxthom
Argentine needlegrass
Austrian field cress
Austrian peawced
Beancaper

Bearded creeper
Biddy-biddy

Black mustard
Blueweed

Canada thistie
Creeping Yellow-cress
Crossflower
Drummond's beeblossom
Eggleaf spurge

False brome
Five-horn bassia
Foxtail restharrow
Giant Ragweed

Giant salvinia

Goal grass

Scientific Name

(Lycium ferocissimum)
(Achnatherum brachychaetum)
(Rorippa austriaca)
{(Sphaerophysa salsula)
(Zygophyllum fabago)
{Crupina vulgaris)

{Acaena novae-zelandiae)
{Brassica nigra}
{Helianthus ciliaris)
{Cirsium arvense)}

{Rorippa sylvestris)
{Chorispora tenella)
{Gaura drummondii)
{Euphorbia oblongata)
{Brachypodium distachyon)
{Bassia hyssopifolia)
(Ononis alopecuroides)
(Ambrosia trifida)
(Salvinia molesta)

(Aegilops cylindrica, Aegilops ovata, Aegilops triuncialis)



Ilalogeton
{talian thistle
Johnsongrass
Knotweed

Leafy spurge

Lens-podded hoary cress,

hoary cress
Long-leafed tomatillo
Longstalk whitetop
Medusa-hcad grass
Nimblewell
Oxford ragwort _
Perennial Pepperweed
Puncture-vine
Red Aeschynomene
Russian thistle
Salt-water cord grass
Sandbur
Saw-toothed spurge
Scottish thistle
Smooth distaff thistle
Star grass
Tall fescue
Tansy ragwort
Three-cornered Jack
Veldt grass
Velvet Grass
Wavy-leaved thistle

(Halogeton glomeratus)

(Carduus pycnocephalus, Carduus tenuiflorus)
(Sorghum halepense)

(Polygonium cuspidatum, P. sachalinense, P.
polysiachyum, and Fallopia or Reunoutria japonica,)
(Euphorbia esula)

(Cardaria chalepensis, C. draba)

(Physalis longifolia)

(Cardaria pubescens)

(Taeniatherum caput-medusae)
(Muhlenbergia schreberi)

(Senecio squalidus)

{Lepidium latifolium)

{Tribulus terrestris)

{Aeschynomene rudis)

(Salsola damascene, S. paulsenil, S. tragus)
(Sparting alterniflora, S. patens, S. anglica)
(Cenchrus incertus, C. longispinus)
{Euphorbia serrata)

{Onopordum acanthium)

(Carthamus baeticus, C. lanatus, and C. leucocaulos)
(Cynodon plectostachyus)

(Festuca arundinacea)

(Senecio jacobaea)

{(Emex australis, E. spinosa)

(Ehrharta calycina, E. erecta)

(Holcus lanatus)

{Cirsium undulatum)
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?or millennia, oaks have graced the valleys, hills, and mountains of California. The
state has a rich and diverse assortment of Quercus species, which range in appear-
ance from majestic solitary valley oaks {Quercus lobata Nee), with enormous trunks and
massive canopies, to small, shrublike, huckleberry oaks (Quercus vaccinifolia Kellogg)
that never grow more than a few Ieet tall. For many residents and nonresidents alike,
golden-brown hills dotted with gnarled oak trees epito-
mize the California landscape, and natve oaks symbol- . j
ize values we hold dear—strength, beauty, adaptability, - zﬂg
and longevity. The deep and endearing value of oaks in
the psyche of the early settlers is clearly seen by a
glimpse at any state map, where so many city and landmark names include oak or the
Spanish equivalents encina and roble. To California’s native peoples, oaks were even
more revered and figured prominently in their world view and spiritual beliefs, Among
other things, oaks were the source of acorn, a staple food source of many tribes.

The value of oaks goes well beyond their stature and beauty and how people view
them. Oaks and oak woodlands are home to a rich and diverse assortment of wildlife.
More than half of the 662 species of terrestrial vertebrates in California utilize oak
woodlands ar some time during the year, and the food and shelter provided are essential
to their survival, Qaks are also critical in protecting watersheds and ensuring the quality
of water resources. The majority of the state’s water is stored as snowpack in high-eleva-
ton mountains before flowing through oak woodlands in rivers that support fisheries,
farms, and cities, Oak trees anchor the soil, preventing ercsion and sedimentation.

But not all is well with California’ oaks and oak woodlands. In addition to adverse
impacts from firewood harvesting, agricultural conversions, intensive grazing, and vesi-
dential and commercial development, there has been concern for a number of years
that several oak species are not regeneraring well in portions of the state. These species
grow primarily in the foothills of the Sierra, Coastal, and Transverse mountain ranges,
regions that are commonly referred to as hardwood rangelands. As a result of concern
about poor regeneration, there has been a concerted effort to develop successful tech-
niques for the artificial regeneration of the rangeland oak species. Research has
addressed a wide array of subjects, inchuding acorn collection, storage, and handling;
seedling propagation methods; and techniques for planting, protecting, and maintain-
ing scedlings in the field. There has been a great deal of reseatch on this subject in the |
last decade, and we have come a long way in understanding how to grow and plant
rangeland oaks. Nevertheless, the results of this research have been largely fragmented
and dispersed in a wide range of documents, including homeowner brochures, internal
reports, and scientific publications in rather obscure journals.

This manual attempts to bring together the information available on artificially
regenerating rangeland oaks in California. The manual’s primary purpose is to provide a
resource for restorationists, hardwood rangeland managers, and others involved in oak
propagation and planting projects so that their efforts are based on the latest scientific
information available and are, ultimately, more successtul. I also hope that this docu-
ment will be of interest to others not directly involved in regenerating oaks but who
maintain a deep, personal interest in the ecology and management of Quercus species.
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*his maral is divided into four chapters. The first chapter deals with the sub-

ject of poor natural regeneration of native California oaks and identifies the
oak species that appear to be regenerating poorly and the condidons under which
this problem seems most acute. It also describes a number of theories that have
been proposed to explain why regeneration appears to be less successful today
than in the past.,

The second chapter focuses
on acorns and provides an
overview of acorn physiology, as
well as a discussion of the sus-
pected causes for the large vari-
ability in the size of acorn crops
from year to year. This chapter
also deseribes how to collect
and store acorns and the recom-
mended procedures for sorting and testing them. Thete is a brief discussion of
genetic variability and the importance of maintaining local seed sources. Finally,
information is presented on how, when, and where to sow acorns and the pros and
cons of directly planting acorns in the field versus planting seedlings that have '
been raised in nurseries.

The third chapter discusses oak scedling propagation. Some of the more com-
mon methods of growing seedlings are presented, including case studies of three
nurseries that have been producing California oaks in containers for weil over a
decade. The possibility of vegetatively propagating oaks is also discussed, as are
the potential benefits of inoculating oak seedlings with mycorrhizae. This chapter
is designed to provide a broad overview of producton techniques; readers con-
templating growing oaks on any large scale are advised to obtain further informa-
tion from other sources, including those nurseries listed in the appendixes.

The fourth and longest chapter addresses the general subject of planting, protect-
ing, and maintaining oak seedlings in the field. This encompasses how to select plant-
ing sites and actually plant seedlings, as well as how to overcome the two main obsta-
cles to successfully establishing oaks: controliing competing vegetation and prevent-
ing damage to acorns and young plants by animals. A considerable amount of discus-
sion is devoted to treeshelters since studies at the University of California Sierra
Foothill Research and Extension Center (SFREC) show that these devices are particu-
larly useful for artificiatly regenerating oaks, both in terms of stimulating seedling
growth and preventing damage from a wide range of animals. This chapter concludes
with a discussion of other practices that may enhance regeneration success, including
augering planting holes, fertilizing, trrigating and shading seedlings, and top pruming.

Fach of the last three chapters also contains side bars that are intended to
summarize the important points covered and provide practical guides for artificial-
ly regenerating California’s rangeland oaks. Following a brief conclusion are the
appendixes, which are included to provide additional resources and information to

assist in better understanding oak regeneration and embarking on programs to

grow or plant oaks.
Finally, there is a list of all of the references cited in this manual. The main

focus of the references has been to identify research conducted in California on
native oak species, and most specifically, on blue oak (Quercus douglasii Hoek, &
Arn.) and valley oak. In several instances, however, relevant research from other
parts of the United States and the world is alse identified. It is important to pomt
out here that the problem of poor oak regeneration, and efforts to overcome it, is
not unique to California. Concerns about oak management in the Middle Ages led



to forest ordinances in France—including planting programs—designed to ensure
the establishment of oaks. And in the Fastern United States, concerns about oak
regeneration go back to the early 1800s. There is, therefore, a large amount of lit-
erature and information on this general subject from outside of California. For
those who are interested, several general references about oaks and oak regenera-
tion both inside and outside of California are listed in the bibliography, including
conference proceedings, books, and software. These references provide readers
with a starting point for delving deeper into topics of interest.

Tt is also important to mention here that, while this manual attempts to be
comprenensive and include information from throughout the state, and even from
other parts of the world, much of it is based on research conducted over the past
12 years at the University of California Sierra Foothill Research and Extension
Center (SFREC), located 15 miles northeast of Marysville, California. 1 have been
very forrunate to be housed at the SFREC and, since it is located in a faixrly typical
oak woodland, it has proved an ideal location to carry out oak regeneration
research. However, while the SFREC is representative of large areas of oak wood-
lands in the state, it is clearly unlike many other places where oaks grow.
Consequently, the results and recommendations contained within this manual
should certamly be applied to other situations cautiously. The principal character-
istics of the SFREC are listed in table 1. As can be seen, the average annual rainfall

28 inches {71 cm}, which is considerably more than many areas farther south.
Supplernental irrigation was not necessary in the studies described, but this may
not be the case in areas of lower rainfall. Also, we report on results of trials where
we have planted oaks in pastures grazed by cattle. Again, our planting areas are
only moderately grazed, and in places where grazing intensity is greater, some of
the procedures we recommend may be much less effective.

In spite of these limitations, it is hoped that this manual will be helpful and will,
ultimately, promote the Jong-term conservation of oaks in California, That is the
basic goal of the University of Catifornia Integrated Hardwood Range Management
Progtam, as well as the goal of all our oak regeneration research and of this document.

Table 1. Characteristics of the University of California Sierra Foothill Research
and Extension Center
S s

fothils
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Wyman, Sobrante
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Historical use cattle grazing
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-1 ince the tarn of the century, there have been reports
, that certain species of hardwoods in California,

e including oaks, were not regenerating adequately
{Jepson 1910}. More recent assessments have also
reporied that several oak species do not seem to have
sufficient recruitment to sustain populations. Describing
the oaks in the foothill woodland of Carmel Valley,
White (1966} stared that “a prevailing characteristic.. is
the lack of reproduction.. . with very few seedlings.”
Bartolome, Muick, and McClaran (1987 also concluded
that “current establishment [throughout Californial
appears insufficient to maineain current stand structure
for some sites.” And Swiecki and Bernhardt (1998)
reported that, at 13 of 15 blue cak locations evaluated
throughout the state, “...sapling recruitment is inade-
quate to offset recent losses in blue oak density and
CAnoOpy cover.”

These regeneration assessments have relied on
inventories of the size-class distribution of oaks, general-
ly classifying the plants into three broad categories:
seedlings, saplings, and mature trees, While the defini-
tions of these classes have varied, there has been a con-
sistent trend of finding fewer saplings or intermediate-
sized trees than seedlings or mature trees (fig. 1). For
instance, Phillips et ai. (1997) assessed numbers of four

£

KS

size classes of blue oaks in different rainfall zones and
reported fewer sapling- and pole-sized trees than
seedlings or mature irees in all rainfall zones. It is
Important 1o note, however, that the trend of poor
regeneration has only been observed in 4 of California’s
22 native oak species, and patterns have varied greatly
from place to place.

For these species, a general pattern of inadequate
sapling recruitment has emerged in some locations.
Since saplings are the trees that must be recruited into
the mature size class when the older trees die, there is
worry that, if these trends continue, current population
densites will decline. Some areas that have historically
been oak woodlands may therefore convert to other veg-
etation types, such ag brushfields or grasslands.
Generally, this regeneration problerm is further exacer-
bated by land management practices that directly
remove trees (firewood harvesting, clearing associated
with construction, agriculrural conversions, etc.), as well
as by activities, such as intensive year-round grazing,
heavy vehicle use, or yearly burning, that may create
conditions in which it is much more difficult for oak
seedlings to become established or grow.

However, not all assessments of existing oak stand
structures have concluded that oaks are declining.
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Yigure 1. This mature oak
stand at the SFREC has few
oak saplings.

_ Holtzman and Allen-Diaz (1991} conducted a study that
i revisited vegetation plots charted in the 1920s and 1930s
as part of a statewide effort to map vegetation (Wiestander

_ 1935). They found that, in most plots origmally contain-

| ing biue oaks, there was an increase in the basal area of

blue oaks, as well as an increase In the mumber of trees

present. There was a decrease in the largest size class of

trees, but this was offset by increases in-other size classes.

Davis, Brown, and Buyan (1995} also conducted an

assessment of the cover and density of blue oak wood-

. lands throughout the blue oak’s cwrent range to deter-

- mine changes between 1940 and 1588, While they found
many sites where woody cover had decreased, these were

| ‘more than offset by sites where cover had increased. They

. concluded that there was little evidence of landscape-level

or large-scale patterns of change. Both of these studies

suggest that, in the tme periods evaluated, the stands

| “examined were sustaining themselves with sufficient
recruitment to replace mortality.

Another approach to evaluating whether there are
fewer or more oaks today than there were in the past ut-
lizes pollen analysis. Pollen from oak flowers can be

sidentified hundreds or even thousands of years after dis-
persal. The amount of pollen produced by a given
species ot genus is thought Lo correlate positively with
the density of those plants present at the time of disper-

"sal. Tn some lake beds, a pollen record can be deter-
mined by examining extracted layers of sediment.
Deeper levels of this layer correspond to periods further

in the past. By sampling varying depths of these lake
beds and analyzing the pellen present, it is possible to
estimate the abundance of oaks in different eras. Bymne,
Edlund, and Mensing (1991} and Mensing {1998) evalu-
ated sediment cares from lake beds in California and
developed pollen diagrams for various species, including
oaks. They concluded that, 5,000 1o 10,000 years ago,
the number of oaks in the Sierra Nevada Mountains
increased, most Hkely as a result of climatic warming, In
the last 500 years, however, the density of ozks has been
fairly constant, except for the last 120 years. During this
recent period, the density of oaks (primarily Quercus
agrifolia Nee in the Santa Barbara coastal region studied)
again increased and the authors of the studies hypothe-
size that this may have resulted from reduced burning
by Native Amertcans and changes in grazing and wood-
curting practices associated with intensified land use
during the mid-nineteenth century.

There is obviously some disagreement about the
severity of the Tegeneration problem and whether inven-
tory assessments reflect real changes in population
dynamics or merely natural fluctuations in the levels of
recruitment that are normal. It also seems that recruit-
ment levels can vary widely among oak species, from
location to location within the state, and even over small
distances within stands. As will be pointed out below,
there appears to be no single cause for poor Tegeneration
at all locations but rather many different factors that can
affect recruitment success at different locations.



@
1
H
1

Oak Species with
Poor Regeneration Rates

The three California oak species that are commonly
reported to have regeneration problems are blue oak,
valley oak, and Engelmann oak (Quercus engelmannii
Greene) (Muick and Bartolome 1987; Bolsinger 1988),
which are all deciducus white oaks, Blue and valley oaks
are widely distributed and endemic to the state, while
Engelmann oak has a narrower distribution range, grow-
ing only in the southern part of California and extending
into Baja California, Mexico (Griffin and Critchfield
1972). In addition to these three species, coast live oak
may also have insufficient recruitment to maintain exist-
ing stand structures in cettain areas (Muick and
Bartolome 1986; Bolsinger 1988).

It is coramon in stands of all of these species to find
adequate nurbers of seedlings and mature trees buta
shortage of saplings or intermediate-sized trees. And while
there are locations i the ranges of each of these species
where regeneration is insufficient to sustain populations,
there are also areas where regeneration appears to be ade-
quate (Ag. 2). As a result of this wide range ini apparent
ability (o regenerate successfully, there have been efforts to
correlate regeneration with both site and climatic factors,
as well as with management history, to determine what is
causing success and failure (Davis, Brown, and Buyan
1995; Muick and Bartolome 1987; Swiecki, Bernhardt,
and Drake 1997a, 1997b; Lang 1988). While no universal
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reason for poot regeneration has been identified, several
possible causes have been proposed.

Causes of Poor Regeneration

Introduction of Mediterranean Annuals

One widespread theory about why oaks are having more
trouble regenerating today than 200 to 300 years ago
clairns that the change in vegetation, from predominantly
perermial bunch grasses to infroduced Mediterranean
annual grasses and taprooted annual forbs, has created
environmental conditions that make it much more diffi-
cult for oaks to establish successfully (Welker and Menke
1987). Mediterranean ammuals, including bromes, ryes,
oats, and filavee, are believed to have spread widely in
California during the eighteenth and nineteenth centuries
with the advent of widespread grazing (Heady 1977). A
detailed study of the flora at the University of California
Hastings Natural History Reservation in Carmel Valley
reports that introduced annual grasses are now the domi-
nant species in grasslands and i the understory of cak
toothill woodlands (Knops, Griffin, and Royalry 1995).
This spread of Mediterranean snnuals seems to coincide
roughly with the decline in oak regeneration, suggesting
a possible cause and effect relarionship.

Competition for Soil Moisture. The probable reason why
rangeland oaks may have more difliculty regenerating in
an environment dominated by annuals is that annuals
often deplete soil
moisture at more
rapid rates than peren-
nials, especially in the
early spring when
acorns are sending
down their roots.
Danielson and
Halvorson (1991)
compared the growth
of valley oaks in prox-
imity to either an alien

Figure 2. This hillside has
good bive oak regeneration
and a wide range of size
classes. -



; Chapter 1 » The Natural Regeneration of California Qaks

* nnual grass or a native perennial and found that

seedlings near the anmuals grew slower. They concluded

- “hat “the introduction of alien annual grasses has reduced
- ralley oak seedling growth and survivorship by limiting
soil moisture availability” Gordon et al. (1989) also evai-

-ated competition between blue oak seedlings and sever-
il introduced annuals and stated that “competition for
sail water with introduced annual species contributes to

~he increased rate of blue oak seedling mortality observed
© n woodland systerns in California.” In contrast, a study

that evaluated the competition for soll water between

_ blue oak seedlings and a native perennial bunch grass
. oncluded that “densities of Elymus glaucus lower than 50
* plants per square meter [3/fr2]could allow survival and

successful establishment of blue oak in understories, and

ire of relevance to patterns of natural regeneration”
Koukoura and Mentke 1995}, Finally, Welker and Menke

- (1990) found that the ability of blue oak seedlings to sur-
| sive was related to the rate at which water stress devel-
* oped. Rapid soil moisture depletion rates, which would

be expected in cak-annual grass communities, were
much more damaging than the gradual depletion rates
expected for seedlings growing among perennial grasses.

_ivestock Grazing
¢ ivestock grazing is also believed to be a cause of poor

rangeland oak regeneration. This theory is supported by

| he rough coincidence of changing patterns of oak
. ‘egeneration and widespread introduction and spread of

livestock into the state during the Mission Period (Pavlik

toral. 1991}, beginning in the late seventeenth century:
i The direct evidence that livestock contribute to reduced

regeneration is that both cattle and sheep browse cak
seedlings, as well as consume acoms. At the University

+ of California Sierra Foothill Research and Extension

Center (SFREC), for instance, it is easy to find small cak
eedlings that have been heavily browsed or trampled by
aattle. A study there found that saplings were much
more likely to occur in nongrazed plots than in cuzrently
yrazed plots (Swiecki, Bernhardt, and Drake 1997a).

. Aeavy grazing, especially over many years, can also indi-

rectly affect oak recruitment because it increases soil

. ~ompaction and reduces organic matter, both of which

: :an make it more difficult for oak roots to penetrate
downward and obtain moisture (Welker and Menke

. 19873,

There may be other factors inhibiting oak regenera-
tion, as well, so that livestock removal alone may have
little impact. In a statewide oak regeneration assess-

" nent, Muick and Bartolome (1986} reported that the

presence or absence of livestock was not sufficient to

explain the pattern of oak regeneration. And Griffin
{1973} stated that “experiences in nongrazing areas,
such as the Hastings Natural History Reservation, sug-
gest that even without cows, sapling valley caks may be
scarce.”

Increased Rodent Populations

A consequence of the change in range vegetation from
predominantly perennials to annuals is a change in the
nunber and types of seeds present. It is possible that
this change in flora has been accompanied by changes in
certain rodent populations that feed primarily on the
seeds of the introduced annuals. Since several species of
rodeénts eat acorns and oak roots, higher populations of
these anirnals could cause sufficient damage (see
Animals that Damage Acorns and Seedlings in chap-
ter 4) to inhibit regeneration in certain locations.
Unfortunately, no one was counting gophers, squirrels,
or voles two centuries ago, so it is hard to know whether
their populations and impacts on oak regeneration have
dramatically changed since then.

Changing Fire Frequencies

Another theory for poor regeneration concerns fire.
Historical fire frequency rates in foothill woodlands are
different today than they were in presettlement times
when there was little effort to put out naturally occur-
ring fires (Lewis 1993). In addition, Native Amernicarns
regularly burned oak woodlands to keep areas open for
hunting, stinmilare the sprouting of plants used for vari-
ous products, facilitate acorn collection, and reduce
populations of several insects that damage acorns
(McCarthy 1993).

While there was a period of even higher fire fre-
quency around the middle of the nineteenth century
(Mensing 1991), and burming by ranchers was relatively
common up until the early part of the twentieth-century,
fire frequencies in the last 60 years have greatly
decreased as a result of intensive fire suppression activi-
ties {McClaran and Bartolome 1989). This has caused an
increase in brush and a buildup of fuels in some under-
stories, especially in the denser woodlands of the Sierra
Foothills. Since foothill oaks evolved with, and are
adapted to, fire, the change in fire regimes may have
adversely affected oak regenéradion. Because postfire
sprout growth can be rapid, fires in the past may have
contributed 1o oak establishment and continuation
{(Plumb and McDonald 1981; McClaran and Bartolome
1989). Also, fuel buildup as a result of fire suppression
may have created conditions unfavorable for recrultmem

(Mensing 1992).



There is little evidence to support the theory that
changes in fire frequencies have influenced oak regener-
ation. White (1966) concluded that fire probably played
hardly any role in modifying the structure or composi-
tion of foothill woodiands in 2 study area in the Carmel
Valley since stands unbuned for ar least 25 years
showed no greater or lesser density of oak seedlings than
in recently burned stands. Allen-Diaz and Bartolome
(1992} also reported that prescribed burning at the
University of California Hopland Field Station in
Mendocino Cormry did not affect blue oak seedling
recruitment. And Swiecki and Bernhardt {1999), exam-
ining the effects of a wildfire on blue and valley oak
seedlings, could find no growth or survival advantage
associated with burning. '

Changing Climate .
Glohat chimate change, and specifically a warming trend
in California, has also been hypothesized as a factor
influencing regeneration success. According to this
hypothesis, populations at the edge of sorne oak species
distribution ranges may no longer be able to regenerate
and survive because they have not adapted to changed
climatic conditions (Bayer, Schrom, and Schwan 1999).
Thus, bite oak in the hotter and drier portions of its
range may have more difficulty regenerating than in
areas where conditions are less harsh. To date, there has
been no research to verify this hypothesis.

The Pulse Theory of Regeneration

Finally, it is possible that the apparent shortage of oak
saplings may not really signal a regeneration problem
but only a lull in nanural recruitment levels that happen
n spurts or pulses. These pulses may only happen when
a rare combination of events, such as low grazing and
browsing pressures, good acorn years, and wet winters,
occur simultaneously (Griffin 1973). Good regeneration
may only take place once or twice a century because the
necessary events occur simultaneously so rarely, For very
long-lived species, such as oaks, hawever, these infre- .
quent pulses may be perfectly adequate to sustain popu-
lations.

At present, there is not much evidence to support
this theory, since studies evaluating the ages of blue cak
(Kertis et al. 1993; McClaran 1986; Mensing 1991;
White 1966) tend to indicate that seedling recruitment
occurs irregularly, but continuously, over leng intervals,
rather than during short, distinct periods of simuitane-
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ous establishment. A significant exception to this pat-
tern, owever, is in stands where most of the trees have
originated at the same time following fire or cutting (see
Stump Sprouting as a Mechanism of Natural
Regeneration, helow).

Is There a Regeneration Probhlem?

Regardless of the cause of the problem, owners and
managers of hardwood rangelands need to evaluate their
oak stands to determine if there is adequate recruitment
for maintaining stand density or if steps need to be taken
to establish new trees. Figure 3 shows a decision key
(Lang 1988) to assess oak regeneration. Regeneration is
not a problem if there are enough seedlings and saplings
present to teplace the trees that are expected to die.
Neither is there a problem (at least for 20 to 30 years) if
the canopy is at the desired level, all overstory trees are
healthy, and existing management practices do not
adversely affect them, There is a problem, however, if
seedlings and saplings are scarce or if a higher stand
density is desired,

A Model for Oak Regeneration

Recently, Swiecki and Bernhardt {1998) have argued that
blue ozk recruitment is often naturally dependent on
advanced regeneration and éommonly occurs when gaps
are created in stands, allowing sufficient light to reach
the ground. Advanced regeneration consists of seedlings
originating from acorns that are able to survive under
the shade of mature trees, but remain small and stunted
because of comperition and environmental limitations,
forming a “seedling bank” for furure growth. When a
tree {alls down, for mstance, and suddenly opens up the
area in which the seedlings are growing, they receive
much more light and have aceess to greater amounts of
moisture and nuirients. They are then able to grow more
rapidly and become saplings. However, grazing by live-
stock or wildlife can reduce the reproductive potential of
blue oak by damaging or killing advanced regeneration
through repeated browsing that depletes or eliminates
the seedling bank over time. Grazing can also suppress
the vertical height growth of released seedlings that are
shorter than the browse line. Under current grazing
mamagement, even when gaps are created, there may
simply not be enough seedlings in many locations to
respend to new openings.
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Figure 3. Decision key for cak regeneration assessment.
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Stump Sprouting as a Mechanism of
Natural Regeneration

There is no doubt that many of the oak trees that are
alive today odginated from sprouts that grew from a
stump after the top was killed by fire or felling. Most
stump-origin trees are easily recognized because they
have multiple stems. The number of stems tends to
decline with age, and clder trees often have two or three
main trunks. In areas where fire destroyed the stand, or
where all of the ogks were cut down at the same time,
most of the trees have several stems, and tree-ring stud-
ies reveal that many originated simultaneously
(McClaran and Bartolome 1989; Mensing 1988).

The ability of caks o sprout from their base follow-
ing death of the aboveground portion of the tree varies
by species, size of the individual tree, and environmen-
tal conditions at the site. Generally, sprouting is greater
for evergreen or live oaks than for deciduous oaks; for
smaller diameter stamps; and for trees growing in
moister environrments. While blue oak is commonly
thought of as a weak sprouter compared to tan oak and
California black oak (McDomnald 1990}, Standiford et al.
{1996} found that 54 percent of blue oaks sampled in a
study in the northern Sacramento Valley sprouted, even
though many stumps had originally been treated with
herbicides to prevent regrowth. In another large blue
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ozk sprouting study at five sites throughout the state,
almost two-thirds of the harvested trees sprouted within
2 years of harvest (McCreary et al. 1991). In general,
the smaller stumps tended to sprout more, but this
study detected no differences in sprouting among the
four seasons of harvest, in contrast to Longhurst (1956)
who reported higher sprouting for blue oaks harvested
In winter.

The 1991 sprouting study also compared stumps
that were protected from livestock and deer browsing to
unprotected stumps. We recently assessed all trees in this
study 10 years after harvest and found that protection
had a tremendous effect. While the number of protected
sturnps that had at least one living sprout was initially
higher than it was {or unprotected stumps, these differ-
ences increased greatly over time. Between 1989 and
1997 the percent of protected stumps with living sprouts
went down from 67 to 54 percent. Over the same inter-
val, the percent for unprotected stumps diminished from
59 to 14 percent. Clearly the ability of sprouts to survive
over time was greatly influenced by browsing.

It is not clear how many tmes oak stumps can
sprout—several perhaps, but centainly not indeftnitely.
Therefore, even if sproutdng is vigorous and nearly 100
percent, it will eventually be necessary for at least a por-
tion of replacernent trees to come from acorns if the
stand is to be sustained over the long run.
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Variable Acormn Crops

It has long been known that acorn production varies sig-
nificantly from year to year (Sudworth 1908; Jepson
1010). In years with good acorn crops, large individual

* trees can have many thousands of acorns, while, in bad
years, it can be difficult to find a single acorn on the
same tree, or even on most of the trees in a stand orin a

| region. Masting cycles have been reported to vary greatly

' among the California oaks species examined, with good
mast years occurring every 2 to 6 years.
_ There have been several inventories of acorn pro-
© duction on native California oaks. In 1977, the
California Department of Fish and Game began assessing
* annual acorn production from 360 blue oak trees at the
Dye Creek Ranch in Tehama County (McKibben and
Graves 1987). They found that, in addition to highly
variable annual acorn production patterns, there were
certain trees in stands that were consistently better or
worse producers than others. Even in heavy acorn years,
about a quarter of the sampled trees had few or no
acorns. '

. Weather As a Factor

! For nearly two decades, Walt Koenig and others at the
" University of California Hastings Natural History

. Reservation in Carmel Valley have also evaluated the
acorn production of several species of native California
paks, mcluding blue and valley oak (Koenig et al. 1991;
Koenig et al. 1996; Koenig et al. 1999; Koenig and
Knops 1995; Koenig and Knops 1997), They have been
particularly interested in finding trends in production
patterns in California that are related to environmental
variables that may explain why acorn crops are much
larger in some years. The closest correlation they have

. found is related to weather at the time of flowering.

|~ 'When conditions are dry and warm at flowering, crop

- sizes for blue and valley oak tend to be larger compared

to years when it is cold and wet during the same period

{Koenig et al. 1996). Since acorns are wind pollinated,

dry and warm conditions seem to favor pollination and

subsequent acorn production, Interestingly, because

* some oak species, such as California black oak (Quercus

kelloggii Mewb.) and interior live oak (Quercus wislizeni A. -

DC.), require 2 years from flowering w acorn produc-

' ton and others, such as blue ozk and valley oak, require

only 1 year, it follows that production patierns between
1- and 2-year species could be very different, while
. trends within these groups should be similar. To date,

- these studies have found high synchrony throughout
California within the 1-year species, but less for those
requiring 2 vears (Koenig et al. 1999). '

Gecgraphic Synchrony

This research has also evaluated whether or not there is
geographic synchrony within individual species, that is,
when acorn crops are good for blue oaks in the northern
Sacramento Valley, are they also likely to be good along
the central California coast or even farther south?
Preliminarv evidence suggests that there is widespread
geographic synchrony, possibly on a statewide scale,-
among some of the 1-year species (especially blue oak),
but much less synchrony among the 2-vear species
{Koenig et al. 1999},

Collecting Acorns

Timing
Acorns should be collected shortly after they are physio- -
logically mature. While there are various indicators,
such as moisture content, levels of carbohydrate, and
acomn color, that have been used to predict ripeness for
oak species in other parts of the country {Bonner and
Vozzo 1987), the easiest and hest characteristic we have
found for blue and valley species is the case with which
acorns can be dislodged from the acorn cupule or cap.
When acorns are ripe, they can be easily removed from
the cap by gentle twisting. If they are not ripe, the caps
are difficult to remove and some of the fleshy meat may
be torn off the acom and stay attached to the cap when
separated. Because immature acorns cannot be ripened
artificially after picking (Bonner 1979), acorns should
not be collected until they are ripe. For blue oak,
McCreary and Koukoura (1990) found that viable
acorns could be collected over a fairly wide interval,
extending from late August until mid October, Generally,
acorns should be collected a few weeks after the first
ones begin to drop. The early fallers often contain a large
percent that are diseased or damaged by insects
(Swiecki, Bernhardt, and Arnold 1991) and should be

avoided.

Sensitivity to Drying

After collection, acorns are especially sensitive to drying,
and their ability to germinate can decrease rapidly with
even small losses in moisture content. McCreary and
Koukoura (1990) found that even a 10 percent reduc-
tion in fresh weight of mature acorns resulted in nearly a
50 percent decrease in germination, and ail acorns that
lost 25 percent or more of their moisture fatled to germi- -
nate (fig, 4). Because acorns can dry rapidly in the late
summer and early fall when they drop to the ground, it
is better to collect them directly from tree branches.
Other researchers have reported that iree-collected
acorms (fig. 5} have better germination than those col-



Chapter 2 « Acomn Callection, Storage, and Plandng 11

Figure 4. Acom germination
decreases with moisture loss,

Germination {%)
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Loss of Moisture (%)

lected from the ground (Teclaw and Isebrands
1986) and that damage ratings for ground-collect-
ed acorns are higher {Swiecki, Bernhardt, and
Arnold 1991). Ou the ground, acorns can be rapid-
ly consumed by animals. Sometimes, however, it
can be impossible to collect directly from branches
that are too high 1o reach. In these instances it is
best to come back to collect acomns from the
ground several times so that none remains exposed
for long periods. 1f acoms have partially dried out,
: it may be possible to improve their quality by rehy-
drating them. Gaosling (1989} found that the germi-
nation capacity of English oak (Quercus robur L.}
acorns that had fost moisture could be improved

i by resoaking them for 48 hours prior to storage.

' However, it is best not to allow acorns to dry out in

the first place.

e

Figure 5. Using a waist bag
frees bath hands 1o colfect
acorns from branches,
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Acorns can also be knocked to the ground from tree
branches using long plastic or bamboo poles, However,
1t is essential to do this when the acoms are ripe. If done
too early, acorns do not distodge from the caps and

" remain on the tree. If too late, acorns have already fallen
-and may have deteriorated or been lost to animals. We
“have gathered acorns this way for blue oaks using tarps
placed under the limbs to collect acorns 2s they fall (fig.

-~ 6), But many acomns knocked from the tree this way still

*have their caps, which must be removed prior to stor-

age. Care should be taken not to beat the branches too
. forcefully so that tender new growth and even older
shoots do not fail.

Sorting Acorns

* Any collection of acorns contains individuals of varying

- quality and potentia] to germinate. If acoms are collect-
ed directly from the tree branches and obviously hollow

‘or damaged acorns are discarded as they are picked, the

_percentage of viable acorns collected is very high, and it
is generally not nécessary to sort them further. But

“acorns collected from the ground usually have a much

~ higher incidence of damage, and the quality of the seed

« lot can be improved considerably by sorting, The easiest,

+least expensive, and fastest sorting method is the float

test. Acorns are dumped into a sufficiently large contain-

er filled with water. They are then stirred and left for

:several hours to either settle to the bottom, or float to

the top. “Floaters” are

¢ discarded, and
“sinkers” are retained.
Studies have evaluated

i :he floar test for vari-

“sus collections of
northern red oak
Quercus rubra L.} and

. “ound that it works
reasonably well for

¢ ulling damaged or

! nsect-infested acorns

T —

bty

Figure 6. Long poles can
be used to krock ripe
acorns onto tarps.

{Gribko and Jones 1997; Teclaw and Isebrands 1986},
The float test identifies those acoms that are hollow or
damaged inside. For example, if an acorn has been
infested by weevils, and a large part of the cotyledons
(the white, fleshy material that provides energy and
nutrition for early seedling growth) has been consumed,
ir will likely float.

Similarly, i acorns have been exposed on the ground
for some time before collection and have desiceated and
shrunk, there might be an internal air pocket that causes
thern to {loat. Finally, some acorns drop from the tree
before becoming fully developed. These will also float.
While the float test is inexpensive and easy, it is not 100
percent foolproof. In large seed lots, there are always
some floaters that will germinate, and some sinkers that
do not. Gribke and Jones (1997) reported that the float
method was much better ar identifying damaged, rather
than sound, northern red oak acorns. That is, most of
the damaged acorns floated, but many sound acorns
failed to sink. However, in heavy production years,
acorns are plentiful and discarding some sound acomns is
probably not important, But when acorns are very
scarce, it is important to retain each acorn that might
germinate, so the float test may not be helpful.

Another method of sorting acorns is to select them
according to size. This s fairly easy to do, and there
have been reports for some oak species that larger acorns
perform better (Korstian 1927) or produce larger
seedlings (Matsuda and McBride 1986). A trial to evalu-




ate the effect of acorn size on blue oak seedling perform-
ance was conducted at the Sierra Foothill Research and
Fxtension Center hetween 1987 and 1989 (Tecklin and
McCreary 1991). Results indicated that larger acorns
did, in fact, produce larger seedlings, including both
larger roots and larger shoots. However, after 2 years
there were no significant differences in field survival
hetween seedlings grown from acorns of different sizes.

Stratification

Dormancy in seeds can be defined as a state that pre-
vents germination under environmental conditions that
would otherwise be favorable for growth (Clson 1974).
To overcome or break dormancy and stimulate subse-
quent germination, some seeds need a period of cold,
wet conditions. Plants have evolved this delaying tactic
to ensure that they do not germinate before seasonal
changes make survival of the plant likely. Thus, even
though there may be a week of spring-like weather in
late January, these seeds will not germinate because they
have not yet been naturally exposed to the necessary
period of wintet-like conditions. Over the long run, this
is advantageous in environments where frosts following
unseasonable warm spells are likely because early germi-
nation could prove lethal to the new shoor.

White Qaks

As noted previously, the Quercus genus can be divided
into two main subgenera: white and black oaks. White
oaks in Caiifornia have little or no embryo dormancy.
This means that they do not have to be exposed to any
special environmental condirions and are ready to ger-
minate soon after they have been gathered. Anyone who
has collected valley or blue oak acorns and stored them

in the refrigerator for any length of time can testify to the

fact that these acorns begin germinating within a few
weeks or months, even in such a cold environment. i
left long enough, the acorns can form a tangled mass of
elongated radicles. It can be difficult to plant (and some-
times even to separate) such acoms, but tesearch in the
southern United States suggests that it is not essential to
keep the radicles intact. Bonner (1982} found that
breaking radicles prior to sowing in a nursery did not
adversely affect seedling production for any of the three
oak species he tested. At the University of California
Sievra Foothill Research and Extension Center (SFREC),
we also found that when long radicies of blue ozk were
cut back to a 4-inch (1-cm} length, they grew as well as
acorns with intact radicles (McCreary 1996}, However,
when the radicles were cut all the way back to the acorm,
the acorns failed o produce shoots. '
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Black Oaks

Acorns from this group generally have embryo dorman-
cy atthough it is variable, and there can be differences in
dormancy even within species {(Bonmer and Vozzo
1987). After collection, black oalk acorns need stratifica-
tion, a period of artificial, winter-like conditions that
helps break dormancy and allows the acorns to germi-
nate. According to Olson (1974), stratification for oaks
“should be in moist, well-drained sand, sand and peat,
or stmilar material for 30 to 90 days at a témperature of
32° 1o 41°F {0° to 5°CL.” We have found that it is also
possible to provide stratification for black oak acorns in
California by soaking the acorns for 24 hours and then
putting them in a vefrigerator (but not a freezer) for 30
to 90 days, though precautions must be taken to ensure
that acorns do not dry out.

Our experience with black oaks in California has
heen limited to California black oak (Quercus ketloggii
Newh.), interior live oak {Quercus wislizeni A. DC.), and
coast live oak. All of these species have germinated in
storage without stratification, indicating that they do not
have particularly strong dormancy or stratification
requirements. Matsuda and McBride (1985b) evahuated
germination of seven California oak species and found
that there were fast and slow germinators, with white
oaks generally in the former, and black caks in the later
group. Longer stratification periods ncreased the rapidity
of germination after sowing for all of these species.
However, even some black oak acorns not recetving strat-
ification eventually germinated. For tree seeds in general,
stratification tends to make germination more even,
reducing the interval berween early and late germinators.
It also widens the range of conditions over which seeds
can subsequently germinate. Both of these effects can be
helpful when sowing acoms in a greenhouse Of TIUIseTy
where it is desirable to produce seedlings of uniform size.

Storing Acorns

After collection, acorns should be stored in a refrigerator or
cooler preferably at a temperarure just above freezing
(between 33.8° and 37.4°F [1° and 3°C]). They should be
placed in'plastic bags that act as moisture barriers but allow
some gaseous exchange. Prior to storage, the acorn caps
should be removed. Recause acorns continue to respire
during storage, some gas exchange with the atmosphere is
necessary and airtight storage containers should be avoid-
ed. Tt is thercfore recommended that plastic bags be kept
partially open at the top so that the moisture that tends to
condense on the insides of the bags can evaporate and does
not accumnudate. Nevertheless, it is important to regularly
check acoms to make sure they are not drying out.
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and stimy, discard acomns.

Keeping acorns cool during storage serves several
- functions. First, it tends to slow respiration, which ut-
hzes energy and can deplete carbohydrate reserves.
s -Second, it slows the tendency for sprouting which is
especially common for white caks. And third, refrigera-
tion tends to reduce the incidence of harmful microor-
ganisms that can damage or kill acorns, To further retard
molds, some restorationists suggest ireating acorns
before storage or placing fungicides inside storage bags.
~ Bush and Thompson {1990} recommend rinsing acorns
. in asolution of ¥2 cup (118 mL} household bleach per 1
+ gallon: (3.8 L) of cool water to kill harmful fungi. To pre-
~ vent disease problems, Adams et al. (1991) dusted
' “acorns with the fungicide Capran prior to storage. We
- nave generally found that treating acorns prior to storage
.is not necessary as long as acorns are stored at the tem-
| Jeratures and conditions described above, and as long as
“they are not stored for extended periods of time.
- However; if molds on acorns during storage become so
. »xtensive that the radicles become discolored and slimy,
"1 is best to discard them.
There are also several insects that can damage
corns (see Animals that Damage Acorns and
¢ eedlings in chapter 4), but most damage occurs before
collection. Moreover, it is difficult to kill these insects
mee they are inside the acomns mthout damagmg the
corns themselves.

White oaks cannot generally
be stored for more than a single
season, but some researchers have
reported that acorns from certain
black oak species can be stored for
-at least 3 years (Bonner 1973}
However, little research on pro-
longed storage has been conducted
for California species. We have
kept both California black oak and
interior lve oak acorns n a refrig-
erator for more than 4 single sea-
son but have chserved that the
number that subsequently germi-
nate drops dramarically, such that
only a few acorns remained viable
into the second vear.

Testing Acorn Quality
are-discolored There may be instances when it is
important to accuzately determine
acom quality. Such information
may be valuable before proceeding
with a large-scale collection, or to assess whether rernpo-
rary storage or handling procedures have been derrimen-
tal. Seed tests are also important for nurseries that need
to calculate sowing densities, The most accurate measure
of potental acorn performance is to incubate 2 represen-
tative sample of intact acorns under environmental con-
ditions that bring abowt germination. Standard condi-
tions recommended by the Association of Official Seed
Analysts (AOSA 1993) for conducting germination tests
on acorns are a day temperature of 86°F (30°C) and a
night temperature of 68°F (20°C), with an 8-hour pho-~
toperiod (length of daily light interval). It is also critical
that the acorns be placed on a moist medium, such as
sand, sand and peat, or vermiculite, and not be allowed
to dry during the test. These tests provide an estimate of
germination percentage, Unfortunately, germination tests
on the intact acorns of many oak species can take 2
months or more to complete, and this is often too long to
wait. One way to speed tests is to partially dissect the
acorns before sowing them. Cutting acorns in half (dis-
carding the cap end) and peeling away the pericarp
{acorn skin) can reduce the gerrmination time to about 3
to 4 weeks. However, even this is frequently too long.
Consequently, a mumber of more rapid viability tests have
been developed and may be of use in special situations.
A viability test identifies those seeds that are alive,
but that does not necessarily mean that they are capable
of germinating. Bonner and Vozzo (1987} describe three



options for quick viability tests. The first, simplest, old-
est, crudest, and probably best technique is a cutting
test. In this test, a sample of acomns are cut in half and
those with clean, firm, and healthy-looking cotyledons
are considered viable. Those that are entirely empty or in
which the embryo appears undeveloped, shriveled,
moldy, or insect-damaged are not viable.

Another method of testing is X-radiography. This is
a quick and nondestructive technique for identifying
empty and damaged fruits and seeds of most species.
Unfortunately, for acoms it can be difficult te interpret
because the high moisture content of live acomns renders
the X-ray Images opadue. _

Finally, there is the tetrazolium test. This relies on the
premise that only living cells have the enzymes capable of
couverting a colorless solution of tetrazolivm salt into a
colored precipitate. Although this test has been widely
applied to the seeds of a large number of species, it is
only moderately successful for acorns {Bonner 1984).
This is probably because acorns contain secondary com-
pounds that mterfere with the staining reaction.

Genetic Considerations

Genetic Differences within Oak Species
Restoration is defined as bringing something back tc a
former or normal condition. For restoration, therefore,
only a given species of oak should be planted in areas
where it naturally grows or grew in the past. But even
within an oak species, the source of the acorns must be
considered. Both blue oak and valley oak are widely
distributed species in California, ranging in latitude
over much of the length of the state and in elevation
from near sea level to 5,600 feet (1,700 m) for valley
oak (Griffin and Critchiield 1972), and to over 4,500
feet (1,400 m) for blue oak (McDonald 1990). Clearly,
there is a very wide range of environments in which
different populations within these species grow. For
instance, blue oak grows on Santa Cruz and Santa
Catalina Islands, as well as at lower to middle elevations
in the northern Sierra Nevada. While the coastal envi-
ronment is generally temperate and mild, growing sea-
sons in Northern California are shorter, and frosts com-
monly occur in late spring. If acorns collected from
coastal trees were planted in the north, they may grow
quite well for a number of years. But in the life span of
an ozk tree {which can be 200 to 300 years), it is likely
there will be an environmental extreme that they are
not genetically adapted to. A serious freeze in late
spring, for instance, could seriously damage or killa
tree from a coastal source, while local trees may suffer
few negative effécts.
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Although there has not been a lot of reséarch on the
genetics of native California oaks, Rice, Richards, and
Matzner (1997} found evidence for local adapration of
blue oak populations collected at the University of
California Sierra Foothill Research and Fxtension Center
and at the University of California Hopland Research
and Extension Center. However, Riggs, Millar, and
Delany (1991) found only relatively small genetic differ-
ences within valley and biue oak populations using bic-
chemical assay techniques and could detect no geograph-
ic patiern in variation in these bicchemical markers.

Genetic Contamination

Another potential problem of moving oaks from one
locale to another is genetic contamination. Oaks are
wind pollinated and require pollen from male flowers to .
potlinate and fertilize female flowers. If pollen-produc-
ing trees are from off-site locations and contain genetic
traits poorly adapted to the area where they arc growing,
there is a risk that they could introduce these ill-adapted
traits into the population via newly produced acomns.
While there certainly is debate over how serious a threat
this is for oaks as well as for other species, it makes
sense to avoid this potential danger when possible. [t is,
therefore, recommended that acoms be collected as near
to the planting site as possible. Furthermore, to ensur
adequate genetic variability within the local population,
Lippitt {1992) recommends collecting acotns from at
least 15 trees at any given site.

Ti.mir.tg of Acorn Planting

As mentioned above, blue and valley oak acorns general-
ly ripen in late summer to mid fall. However, at this tme
soils can still be extremely dry because the first heavy,
fall rains may not have occurred. While even fairly dry

- soils can have relatively high humidities under the sur-

face, these soils can also be extremely hard, and, even if
acorns do germinate, Toot penetration is likely difficult.
We, therefore, recommend that acorns are only directly
planted in the field after there has been sufficient rainfall
to soak the scil at least several inches down. But how
soon after these rains should acoms be planted? In a trial
at the University of California Sierra Foothill Research
and Extension Center with blue and valley oaks, we
compared field performances of acorns sown at monthly
intervals for 5 months starting in early November
(McCreary 1990a). Acoms for zach species were collect-
ed from single wees in early October and were stored in
the reftigerator for ntervals tanging from 1 to 5 months
before planting. "We then recorded emergence date, total _
emergence, first- and second-year heights and diameters,
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and survival of seedlings in the field. There were pro-
found and consistent effects of acom planting date, with

“better performance for those that were sown earlier.
. ‘They tended to emerge carlier, have higher survival, and

grow more. While early emergence might increase the

- risk of frost damage, we have never observed such dam-

age at SFREC. Sowing acorns on the last date in early
‘March was particularly harmful since the seedlings

--seemed to get such a late star that they apparently were

: not able to grow a very large root system before the sum-

" mer dry period. Based on these results, we recommend

that blue and valley oak acorns be planted early in the
season, as soon as possible after the soil is sufficiently

wet. As a rule of thumb, planting should take place no
later than the end of January, and even this may be too

" late in areas with less rainfall and shorter winters.

How to Sow Acorns

Ptanting Depth

When directly sowing acorns in the field, it is important
to bury them since the likelihood of depredation, as well
as desiccation damage, is much greater for exposed

rather than buried acorns. In a study with blue, valley,

and coast live oaks, Griffin (1971) found that burying

*acorns did not elintinate rodent damage but did reduce
_Josses. And Borchert et al. (1989) reported that recruit-

r
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ment of buried blue oak acorns was twice that of sur-
face-sown ones. We generally sow acorns ¥ to 1 inch
(1.0t 2.5 cm) deep, but in some situations ir may be
better to plant them deeper. In an area where rodents
were a threat, Tietje et al. {1991) found that, in general,
emergence was better for blue oak and valley vak acorns
planted 2 inches (5 em) in the ground because shallower
plantings (%2 in [1 cm]) had much higher depredation,
while deeper plantings (4 in [10 cml) made it too diffi-
cult for shoots to grow up through to the soil surface.
However, if acorn depredation is not a serious concern,
shallower plantings are generally preferred.

Pregermination

‘We have found that by pregerminaring acomns before
field planting, more than 90 percent will initially grow.
Pregerminating acorns is easily done by filling pie pans
or other shallow dishes with maist vermicutite, sand, or
peat. Acorns are then placed on their sides and gently
pressed into the medium (fig. 7). It is important that the
material stay moist, but not overly saturated, while the
acorns are germinating, The trays can be placed at room
temperature on a table, windowsill, or bench for obser-
vation. Blue caks generally begin germinating in 1 to 2
weeks, as evidenced by a white tip, or radicle, protrud-
ing from the pointed end of the acorn. They are then
ready to outplant. When planting pregerminated acorns
with developed radicles, use a pen-
cil, screwdriver, or other pointed
object to make a hole in the soil
and carefully position the acorn in
the hole with the radicle pointing
dowmward. Acorns can then be
covered as described above.

Multiple Seeding

When directly planting acérms, it is
a good idea either 1o sow those that
you are sure will germinate or sev-

eral at each planting spot to ensure
germinaton of at least one individ-
unal. Some restorationists feel it is

- important to plant two or three

- acorns per planting spot (Bush and

larly important if planting spots are
protected with cages or tubes
because such planting requires con-
 siderable expense and effort, Since

- acomns are generally easy 1o obtain,
- multiple seeding is far less expen-

x

sive than replanting. However, mul-



tiple seedlings should eventually be thinned to the single
best plant, which is not always easy to de inside of tabes.
This can be time consuming and expensive, and, if acorn
quality is extremely good and expecied germination rates
are above 90 percent, it is probably not necessary to sow
meore thatl onie acorn per spot.

Acorn Orientation

Some researchers have questioned how acorns should be
orented when planted. Both the shoot and the oot
emerge from the pointed end of the acorn, so whether
they are planted point up or point down may subse-
quently affect how seedlings grow. McDonald (1978)
reported the results of a field test that compared point up
vs, point down plantings of tancak acorns (Lithocarpus
densiflorus), a species closely related to Quercus, He found
that planting point up resulted in earlier and more com-
plete emergence. A study with northern red oak, howev-
er, found that, while planting position (peint up, point
down, or stdeways) had no statistically significant effect
on seedling survival and growth, acorns lying sideways
had the highest average survival (Trencia 1996). In our
research trials at SFREC, we have opted to plant acorns
horizontally, and this has proven quite effecdve.

Acorns or Seedlings?

The choice of whether to plant acorns or seedlings
depends on a host of factors including availabilicy of
suitable planting material and conditions at the planting
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Figure 7. Ptace acarns in
trays of moist vermiculite
for easy pregermination.

site. Sometimes it is difficult to obtain seedlings from
local sources. Only by collecting acorns yourself can you
be sure that your planting will be adapted to local condi-
tions. However, if large mumbers of acorn-eating
rodents, such as mice or ground squirrels (Spermophilus
beecheyt), are present, it can be difficudt and costly to
successfully establish oaks by direct seeding. In these sit-
uations, the best solution may be to plant seedlings.

‘We have conducted several trials to compare the
field performance of acorns and seedlings from the
same seed source. In one study, we detected very litde
difference between blue oak seedlings that originated
as directly sown acorns and those that were grown for
4 months in containers and then transplanted. Both
had over 90 percent survival, and, after 5 years, there
were 1o significant differences in-height (McCreary
and Tecklin 2001). This is consistent with a previous
blue oak trial at the SFREC (McCreary 1996) in which
these two stock types were also compared. In the 1996
trial, however, acorns had far greater growth than 1-
year-old seedlings planted at the same time. It is
impertant to note that both of these trials were con-
ducted in highly controlied environments, and in less
intensively managed wildland settings, transplants
might perform better.

Because it is easier and less expensive to directly
plant acorns, this method may be preferable in many sit-
uations. However, if direct sowing is used, it is mnpor-
tant that steps be taken to ensure that acorn depredation.
will not be a problem since this can negate any benefits
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. - hat might otherwise be realized. Our plots were kept
" 1airly weed free, and, therefore, there were not many
_rodents, which are attracted to locations where weed

{

cover is dense (see Animals that Damage Acorns and
Seedlings in chapter 4).



rntil 2 decade ago, there were relatively few
| native oaks produced for artficial regeneration in
tere’  California, mainly because there was little demand.
Historically, most California oak species have not been
considered desirable landscape plants, partly because
they had a reputation for growing slowly. Also, few
seedlings were commercially grown because oaks in
California have never been considered important timber
trees. The lack of commercial importance also meant that
there was almost no research carried out on how to grow
oaks, either in containers or in hareroot nurseries. While
such research has been extensive for commercially
important eastern oak species, such as northern red oak
(Johnson 1988; Ruehle and Kormanik 1986, Thompson

- and Schultz 1995}, in California the propagation meth-

ods used have evolved from the growers’ experiences and
have been based {argely on tral and error.

The last decade has seen a significant increase in
demand for, and production of, cak seedlings. Oak
seedling qualiry has also improved over the same period,
reflecting improvements in nursery husbandry. Nurseries,
such as Tree of Life in San Juan Capistrano, Circuit Rider
in Windsor, and the California Department of Forestry
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andd Fire Protection L. A, Moran Reforestation Center in
Davis, have now been growing caks for many years.
Below are some general comments about propagation
methods for container-grown ozk seedlings, followed by
case histories summarizing production methods used by
these three museries. For further information about con-
tainer production practices, consult one of the nurseries
listed in appendix A.

Seedling Production in Containers

The vast majoriry of native oaks produced in California
are grown in containers, which range in size from a few
cubic inches to large boxes of many cubic feet. In general,
oak seedlings tend to put a large amount of energy into
producing a taproot with a carrot-like configuration.
Seedlings can, therefore, quickly become pot-bound in
small containers, meaning the volume of seedling roots
produced can exceed the growing space in the container.
Planting such stock can result in poor subsequent field
performance or even death. It is, therefore, important
not 1o grow seedlings in containers that are too small.
Some nurseries start oaks in small sleeves called “liners”
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"or in flats, and then transplant the seedlings to laxger
containers as they become bigger. In general, better qual-
.- ity oak seedlings are produced in narrower, deeper con-
“ taipers, rather than in wide, shallow containers. For this
reason, a commeon container for raising vaksis a
“reepot,” with dimensions of approximately 4 by 4 by
14 inches (10 by 10 by 36 cm) although large-scale pro-
duction is often started and completed in liners or small
containers catled “plant bands.”

Preventing the Formation of Deformed Roots

- Oak taproots generally reach the bottom of a container
before the shoots emerge from the scil surface. Onee at

“the bottom, these roots tend 1o circle around unless they

. are checked or prevenied from growing. Such root cir-
cling creates a plant that is poorly adapted to growing in
the field. Deformed roats can persist for years and even
decades after field planting and can cause poor tree
growth and lack of stability. o

Air Pruning. Many container production systems employ
air pruning to thwart root citcling, As the seedling roots
~"grow to the bottom of the container, they are exposed to
air, This is accomplished by using open-ended containers

i that are placed on screens or mesh to prevent the soil from
¢ falling out while still exposing roots that reach the bottom:.
Since the air is dry, and roots need moisture, the root tps

. " stop growing, This, in turn, causes the production of later-
£ sl branch roots farther up the main root, creating a much
more fibrous root system. This type of air pruning is used
at the California Department of Forestry L. A, Moran
Reforestation Center with excellent results (Lippitt 1992).

‘Chemical Pruning. There are also commercially available
copper compounds that can be painted on the interior of
containers. These compounds arrest the growth of root
tips (Regan, Landis, and Greeén 1993). When roots come
in contact with these chemicals, they are pruned, caus-
ing further root branching and development of a more

fibrous root system.

Planting Medjum

Oak seedlings grow well in a variety of potting mixes.
According to Schettler and Smith {1980), “nearly any
reasonable planting medium can be used with good
results as long as it is well-drained.”

Fertilizing

Container seedlings generally need to be fertitized within a
few weeks after sowing, Fertilizer can be provided in irri-
gation water ot in slow-release ferdlizers incorporated into
the soil mix. A fertilizadon regime that has been used sue-
cessfully is adding 20-20-20 at 100 parts per million of
nitrogen in irrigation water, plus micronurrients.

When to Transplant

Most container seedlings are grown for a year or two
before ransplanting to the field. In some cases, however,
the time in the container can be considerably longer as
plants are repeatedly transplanted to increasingly larger
conrainers in order to produce large-sized (and very
expensive) landscape plants. At SFREC, we have experi-
mented with a shorter production schedule. We collected
acorns in QOctober, sowed them in outdoor shadehouses
at the California Department of Forestry Nursery in
Davis in December, and then planted the young seedlings
back at the University of California Sierra Foothill
Research and Extension Center in late March. While
these seedlings appeared quiie fleshy and tender at the
time of ourplanting, they performed well in the field
{(McCreary 1996). In fact, m this trial they were superior
to 1-year-old container stock in terms of survival and
growth. Obviously, it is far less expensive to produce a
4-moenth-old seedling than one grown for a full year, so
this stock type may be suitable in some situations.

Growing Your Own Seedlings

Germination :
It is possible to grow your own oak seedlings without
sophisticated greenhouses or other equipment. Acorns
are easy to collect and germinate, and the requirements
for small seedlings are relatively modest. Pregerminate
acorns in shallow trays to make sure that all of the
acorns that are planted are viable and ready to grow.

Containers and Potting Mix

As previously discussed, tall, narrow containers are
preferable to short, wide ones. We have had good suc-
cess with small mitk-carton-like boxes that are open at
both ends. These are available m a variety of sizes (see
appendix A), and a size of 2 by 2 by 10 inches (5 by 5
by 26 cm) seems particularly well suited to growing oak



seedlings. These containers are wide
enough to tay acorns flar for planting,
and tall enough to allow good root
development. For growing large num-
bers of seedlings, the potting mix
described in the box on page 20 has
worked well. But for growing fewer than
two hundred seedlings, it is probably
easiest to buy commercially available
porting mixes in ¥4-cubic-foot bags.
Course mixes that have better drainage
are preferable to finely textured ones.

To prevent the potting mix from
falling our of the open-ended containers,
we place a single sheet of newspaper in
the bottom of the rack. These decompose
about the time the roots reach the base of
the containers, but by that time, there is
little risk of the soil falling away. Racks
should not be placed on a solid surface, but should be
elevated slightly or placed on screen, narrow strips of
wood, or mesh.

Containers can be kept indoors or cutdoors; but it
outdoors, the seedlings must be protected from severe
freezes. It may also be necessary to make sure that birds or
rodents do not remove acorns. While the roots start to
grow right away, it may take several months for the shoots
1o emerge. As nated above, we have found that 4-month-
old blue oak seedlings grown this way (sown in containers
in December and field planted in March) have performed
well in the field, as long as they are frrigated at the time of
planting. But since the seedlings are fairly tender and
fleshy, they need to be handled and planted carefully

Other Ways to Grow Oak Seedlings

There are also other ways to grow oak seedlings. A video
and manual preduced by the University of California -
Cooperative Extension in Calaveras County, Oak Tree
Project, (Churches and Mitche]l 1990} describes a pro-
gram to collect acoms and grow seedlings; targeting
school and commumnity groups.

Nursery Case Histories Involving
Container-Grown Seedlings

Circuit Rider Productions

Circuit Rider Productions is a nonprofit service corpora-
tion dedicated to the enhancement of environmental and
human resources, Since 1978 they have operated a
native plant nursery where they produce plants for
restoration and revegetation projects, specisjizing in site-
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specilic liner stock. From the beginning, they have
grown a number of California oak species, including val-
ley, blue, California black, coast live, canyon live
{Quercus chrysolepis Liebm.), interior live, and Oregon
white oaks (Quercus garrvana Douglas ex Hook.).

Container Types. Many are grown in tapered plastic tubes
called “super cells” (1Y2 inches [4 cmlin diameter and
approximately 10 inches [26 cm] deep). These tubes
have ribs on the internal walls that help direct roots
downward, resulting in air pruning and preventmg root
cireling. Other containers that are used at Circuis Rider
Productions include deepots (2 in [5 cml} in diameter
and 10 in [26 cm] deep) and treepots (4 by 4 by 14in
[10 by 10 by 36 cmi}. The containers are filled with a
well-drained growing medium and are regularly irrigated
during the dry season 1o ensure that the growing medi-
um stays moist, but not saturated. A slow-release fertiliz-
er is incorporated into the potting mix prior to sowing,
and liguid ferdlizer is added during the growing season.
Oaks grown in super cells develop an 8-inch (21-cm)
root and a shoot that is about 4 to 8 inches (10 to 21 cm)
tall, and they are ready for field planting the fall follow-
fng container planting. These seedlings are particularly
suited for planting in remote areas because they are
lightweight and easy to transport. Seedlings in deepots
are also grown for a single season, while those in
treepots are transplanted into larger containers and
require 2 years to reach the desired size.

Acorn Collection and Storage. Acorns sown by Circuit
Rider are generally collected close to the future planting
site within the same watershed to ensure adaptation to
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| local conditions. Collection sites are tracked by acces-
sion numbers and, for the more common oak species,

¢ collections are made at 20 to 25 different sites for a

- given year in Northern and Central California. Circuit
Riders usually harvest acorns directly from trees, either
;v by picking them from branches or by knocking them to
! the ground with poles. After discarding obviously defec-
" tive acorns and sorting them by flotarion, acorns are

.. placed in small to medium resealable polyethylene bags
containing a moist medium consisting of vermiculite or
petlite, or a combination of the two, Acorns are mixed
with a high volume of medium te maintain high acorn
moisture during storage. The bags are then placed in a
refrigerator at 40°F (4.4°C) until sowing in containers. If
~ radicles become long and tangled during storage, they

. are trimmed prior to sowing. When planting in contain-
- ers, acorns are sown with the pointed tip buried halfway
at an angle of approximately 45 degrees and placed in a
shadehouse to germinate. They are kept in partial shade
during the summer to ensure that the containers don't
dry out too quickly.

Trae of Life Nursery

The Tree of Life Nursery has been producing native

\ California plants for more than two decades and claims to
: " be the largest supplier of native plants in the state. Their
grounds, located in San Juan Capistrano, include 30 acres
of growing area with both shadehouses and geenhouses,
and they maintain laboratory facilivies for the propagation
and testing of mycorrhizal plants and mocuturn. They
grow a wide vadety of native cak species, including blue,
valley, coast live, Caltfornia black, canyon live, island
(Quercus tomentella Engelm.}, scrub (Quercus berberidifolia
Liebm.), coastal scritb (Quercus dumosa Nutt. ), and

.. Fngelmann oak. They are partcularly well known for
growing Engelmanm oak seedlings since the nursery is

. located within the very narrow range of this species, and

' they have worked closely with conservation groups focus-
ing on Engelmann oak restoration.

¢ : Acorn Storage and Sewing. The Tree of Life Nursery col-
" Jects acorns from a variety of collection areas for most

- species, and records identifying the location of the seed
source are maintained. Acorns are then put in water,
with floaters discarded and sinkers placed in Ings or flats
containing moist peat moss. After germination, radicles
are pinched off, the acorns are sown ini super cells, and
the seedlings are grown for one growing season. Nursery
manager Mike Evans feels that root pinching is beneficial
since it promotes the early development of a more
fibrous reot systern and improves the ratio of roots to
shoots. The potting mix-consists of 80 percent organic

amendments, including bark producs and peat, and 20
percent inorganic components, consisting of perlite, ver-
miculite, and sand. A slow-release, 18-8-12 fertilizer is
incorporated into the potting mix prior to planting, and
the seedlings are generally inoculated with an endomy-
corthizal fungi, VAM 80. This fungi is thought tc enhance
the ability of seedlings to take up nutrients foliowing
cutplanting, thereby improving field performance.

Transplanting. After one growing season, seedlings are
either sold or transplanted into larger containers. Many
are planted in 1-gallon containers that promote the
development of a much deeper root system, resulting in
better growth and survival alter ourplaniing. After 1 year
in. this size, some ovak seedlings are sold, while the
remainder are transplanted into 5-gallon containers.
After one additional growing season, seedlings are either
sold or transplanted to 13-gallon pots, the largest size
grown by the nursery. At each stage of wransplanting,
excess To0ts are trimmed off prior to moving the
seedlings to larger containers. Generally, the smaller
seedling sizes are destined for revegetation plantings,
while the larger sizes are for landscaping projects.

California Department of Forestry L. A. Moran
Reforestation Center

The L. A. Moran Reforestation Center in Davis is the only
container nursery operated by the California Depariment
of Farestry and Fire Protection (CDF). lts privary mission
is to sell tree and shrub seedlings to the public. While,
historically, the main focus of the nursery has been to pro-
duce and sell commercial conifer species, there has been
increased emphasis in recent years on growing native
plants for restoration purposes. The nursery has produced
native cak seedlings since 1987. Their primary species are
blue and valley oaks, with lesser quantities of California
black, coast live, canyon live, integior live, Engelmann,
and Oregon white oaks. However, the species grown and
number of seedlings produced depend largely on the
avallability of acorns, and during poor acom years, the
number of seediings of a given oak species may be
restricted. The nursery produces an average of approxi-
mately 5,000 oak seedlings annually and as many as

10,000 addirional seedlings as contract requests.

Acorn Processing. CDF is particularly concerned with
identifying the sources of all their acorns and culy dis-
triburing seedlings from acorns thar have been collected
relatively near the planting area. Acorns are generally
collected directly from the tree branches or knocked off
trees with poles. They are upgraded by discarding cbvi-
ously cracked or damaged ones, including those with
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multiple bore holes and uneven coloraticn. The CDF
nursery then X-rays the seed lot, which provides an
aciditional indication of quality. If the quality is good, no
further eatment is done. If there are many empty
acorns, the CDF mursery uses an air separator to cull
them. After sorting, acorns are stored in plastic bags that
are left shightly open at the top and refrigerated at 35°F
(1.7°C) until planting,

Sowing. To prevent detericration and premature germina-
tion, acorns are generally sown in early winter, preferably
by mid-December. They are sown one per container on
their side and covered with about ¥ inch (1 cm) of coarse
vermiculite. The containers are foil-covered, paper, plant
sleeves that are 2%2 by 2% by 12 inches (6 by 6 by 31 cm)
and are open at the bottom to promote air pruning of the
roots, A well-dramed potting medium contaiming peat,
bark, perlite, and vermiculite is used and a slow-release
ferritizer is incorporated into the mix to promote the
breakdown of the bark and to encourage initial root
growth, Perlite is used as a top dressing 1o decrease drying,
Following sowing, the contamers are moved directly into a
shadehouse where the acorns germinate. When germina-
tion appears complete, the empty containers are removed
and the remainder consolidated. Regular irrigations from
an overhead system usually commence in the spring and
are designed to provide deep thorough soakings, with
seedlings drying between each irrigation. A balanced ferdl-
izer is added through irrigation water, but rates are kept
low. The following winter, the seedlings are sized, graded,
and made available for sale.

Bareroot Seedling Production

Few bareroot cak seedlings are produced in the state.
However, the California Department of Forestry and Fire
Protection Nursery at Magalia began
growing and selling a limited number to
the public about 10 years ago. To deter-
mine which cultural practices are most
effective for barercot production of biue
oak seedlings, a study was initiated at
the nursery in 1987 to corpare several
root pruning {drawing a blade through
the soil 8 to 10 inches [21 to 26 cm]
deep to cut oft deep roots) and sowing
treatments {Krelle and McCreary 1992).

Raot Pruning

Undercutting roots is common in the
production of commercially important
oak species such as northern red oak in
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the Tast and Midwest (Johnson 1988). Results from the
Magalia study indicated that it was essential to prune
seedling roots in order to produce acceptable plants. If
the roots were unpruned while in the nursery bed, they
grew so deep that it was imposstble to "lift,” or remove,
them from the nursery beds without damaging them.
However, the timing of the pruning was critical. If prun-
ing was done too eatly, before the roots had grown down
at least 8 inches (21 cm), then it had little or no effect on
root form. If pruning occurred too late in the season,
after seedlings had produced fairly thick, deep, carrot-
like roots, then so much of the roots were lost during
pruning that the seecdlings were severely damaged, and,
in many cases, died.

Based on the results of these experiments, nursery
manager Bill Krelle opted for both an early (May) and a
late (August) pruning treatment to produce the best blue
oak seedlings, with the second pruning approximately 2
inches (5 cm) deeper than the first. This study also
found that seedlings from a late fall or midwinter sowing
performed much better than those from an early spring
sowing since late sowing apparently delayed germination
and resulted in greatly reduced growth. In this trial,
seeclings were grown for a single season at a density of
12 to 14 per sguare foot (129 to 151/m?), theugh much
lower bed densities are common for growing northern
red cak (Schulz and Thompsen 1997).

Lifting Dates and Storage

The 1987 Magalia study also evaluated different lifting
dates and seedling storage treatments and found that
bareroot blue oak seedlings could be lifted over a fairly
wide interval, extending from early December to early
February, without seriously affecting seedling guality:
They could also be cold-stored for up to 2 months with-
out damage, as long as the roots were not allowed to dry
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Figura 8. These bareroot seedlings

were field-planted in 1989, and

i many ate now over 10 feet
(3 ) all.

L out. Seedlings from this trial (McCreary and Tecklin
1994b) have now been growing at the University of
California Sierra Foothill Research and Extension Center
for 10 years, and many are 10 to 15 feet (3.0 10 4.6 m) tall
with basal diameters exceeding 2 inches (5 cm) (fig. 8).

2 Recommended Procedures for
Vegetative Propagation

L Vegetative propagation 1may be a desirable alternative to
growing seedlings in containers or in bareroot nurseries
‘because it offers the opportunity to produce uniform,
genetically superior plants selected for traits such as dis-
ease or drought resistance. Another advantage is that this
production method does not depend on acorns. As
noted previously, acorns do not store well, and because
acorn crops are so variable, restoration planning can be
very difficult and seedlings unavailable when needed.
At present, however, no vegetatively propagated oak

- seedlings are commercially produced in California. Even

for important eastern species, such as northern red oak,

| commercial vegetative propagation is uncommon, though

there has been considerable research on it, The most wide-
ly tested method of vegetative propagation for oaks is with

. the use of rooted cuttings. While it is generally recognized
that oaks are more difficult to root than many other

~woody species, it can be done. Most of the successes are
attributed to combinations of using cuttings from young
plants and providing growth regulaters, moisture, and
.shade (Davis 1970; Zaczek, Heuser, and Steiner 1997).
Isebrands and Crow (1985) successfully rooted softwood
cuttings of 3-week-old northern red oak in a greenhouse,

. and Drew and Dirr {1989) found that cuttings from
younger {lushes (a period of stem elongation) rooted bet-
ter than those from older {lushes, Morgan (1979) also
reported that the younger the oak, the greater the rooting

success. In almost all trials, cuttings were treared with the
hormone indoyl butyric acid (IBA) to stimulate rooting,

In vitro plantlet regeneration of several oak species
has also been reported. Shaot cultures of English oak
have been established and multiplied using original
material from both juvenile seedlings and stamp sprouts
from mature trees (Vieitez, San-Jose, and Vieitez 1985).
However, this approach is difficult and expensive, and it
is unlikely that California oaks produced in this manner
will be available in the near future.

Mycorrhizal Inoculation

Inoculating oak seedlings with mycorrhizal fungl has
been reported to improve field performance after out-
planting (Garrett et al. 1979; Anderson, Clark, and Marx
1983; Ruehle 1984; Dixon et al. 1981). This improve-
ment is atiributed to an Increased capacity of the root
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system to take up meisture and nutrients. On sites in
California where oaks were cleared decades ago and have
remained treeless since, a lack of mycorrhizal inoculum
could be a factor inhibiting natural oak regeneration.
While a number of mycorrhizal species can be found in
oak woodlands, there has been little evidence that artifi-
cially inoculating California oak seedlings, either before
or after planting, significandy improves growth and sur-
vival. At the University of California Sierra Foothill

Research and Extension Center, we compared valley oak

seedlings inoculated with the broad spectrum and com-
mercially available Pisolithus tinciorius mycorrhizae to
uminoculated controls but could detect no subsequent
improvement in field performance after outplanting,

However, in a trial that incorporated litter from
under Engelmann oak trees (and presumably inoculum
of native mycomrhizae} into planting spots with
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Engelmann oak seedlings and acorns, significant increas-
es in a number of growth variables were reported (Scort
and Pratini 19973, While it could not be proven defini-
tively that mycotrhizae from the native soil conferved a
growth advantage, it was concluded that this was likely;
Berman and Bledsce (1998) also added soils from valley
oak riparian areas to growth media for valley oak
seedlings grown in a greenhouse and found that the per-
cent mycorrhizal infection and mycorthizal diversity on
the seedlings were increased more by transfer of oak for-
est and woodland soil than agricultaral field soil. While
the benefits of mycorrhizal inoculation for native
California oak seedlings are not yet well documented,
the Tree of Life Nursery regularly inoculates their oak
seedlings, and its stail believes it confers a significant ben-
efit after outplanting.






7, €generation research in California during the past
' 12 years has indicated that successful oak esta-
% % blishment is dependent upon proper planting,
maintenance, and protection. The greatest barriers 1o suc-
cess are weed competition and animal damage. Regard-
less of how well acorns are collected and processed or
how well seedlings are grown and planted, if competing
vegetation is not controlled and acorns and seedlings are
not protected from damaging animals, chances for success
are slim. Below are discussions of techniques and prac-
tices that can greatly enhance the prospects that outplant-
ed acorns and seedlings will grow into saplings and trees.

Planting Rangeland Oak Seedlings

When to Plant Seedlings

As with date of sowing acoms directly in the field, the
planting date for seedlings can influence subsequent field
performance. The greatest problems arise from planting
seedlings too late in the season. For blue and valley oaks,
March is usually too late, and it is preferable for seedlings
to be planted by the end of January. Bareroot blue oak
seedlings lifted on several dates and stored for varying
intervals performed well as long as they were not planted
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after early March (McCreary and Tecklin 1994b}, and 1-
year-old container seeclings planted in mid-December
tended to grow more than those planted 6 or 12 weeks
later (McCreary and Tecklin 1993b). In enVironments
with low average annual rainfall and early onsets of
spring and summer, these planung dates should be
moved up even earlier.

Because both blue and valley caks are able to grow
roots during winter, early planting allows them to devel-
op well-established root systems while the soil is still
moist. In the Mediterranean climate of California, having
such a root system is critical because there might be little
ot no rain for nearly 6 months, and the soil, espectally
near the surface, can become exceedingly dry. Seedlings
planted late in the season may simply not have sufficient
time to develop an adequate root system before soil con~
ditions preclude further growth. It should be mentioned,
however, that we have successfully planted seedlings of
the 4-month-old stock type described in Seedling
Production in Containers (see chapter 3) in March and
even April. But, in all instances, the seedlings have been
thoroughly watered at time of planting to ensure suffi-
cient soil moisture for initial root growth.
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‘mow to Plant Seedlings

“There are standard procedures for planting conifer
sedlings (Schubert, Adams, and Richey 1675}, and these
i.,,\pply to oaks as well. First, the seedlings should be main-
tamed properly prior to planting, so that they are not

! jured. Seedling roots are particularly vulnerable and

i, s0uld not be allowed to dry out, heat up, or freeze, and
care should be taken to make sure seedlings are not physi-

[

L

Figure 9. it is important to maintain the same ground fine when aut-
p iting oak seedlings. '

cally damaged by rough handling. It is also important to
plant seedlings at the proper depth so that the ground line
at planting is roughly similar to the seedling’s ground line
when it was growing in its container or bareroot mursery
bed (fig. 9). The planting hole should be deep enough so
that the roots do not tum up (“J-rooting™ at the bottom of
the hole. Finally, the soil should be suitably moist, ot
frozen, and any air pockets in the ground adjacent 10 the
roots should be eliminated by gently compacting the soil,
or trrigating thoroughly around the seedling immediately
after plantdng.

There are a variety of tools that can be used to make
holes prior to planting, including shovels, power augers,
tiling spades, hoedads, and clamshell-type post-hole dig-
gers. We have used the latter extensively at the
University of California Sierra Foothill Research and
Extension Center and have found that holes can be exca-
vated fairly rapidly, as long as the soil is sufficiently
moist and the ground is not oo rocky or compacted. An
additional benefit of post-hole diggers, compared with
tools that create a slit in the ground, is that the holes cre-
ated allow the root to initially have much more of a three
dimensional configuration, which can be especially
important when planting container seedlings that have a
phag of soil and roots. Digging a hole with a post-hole
digger also facilitates placement of fertilizer at the appro-
priate depth.

Auger Planting

Many of the hardwood rangelands in California have
been grazed continuously for the past two centuries, -
compacting the soil in many locations. There are also
areas underlaid with natural hard pack. Hard, compact-
ed sites can make it difficult for vak roots, especially
those of shallow-planted acorns, to penetrate downward,
Augering planting spots (fig. 10) can greatly reduce the
bulk density of the soil and make it much easier for the
oak roots to grow downward. At SFREC, we evaluated
three depths of augering (1, 2, and 3 f 130, 60, and 90
cm]) and found that, compared to unaugered controls,
all three depths improved the growth of surviving blue
ovak seedlings planted from acorns (McCreary 1995).
However, we also found that the 3-foot augering had 2
negative side effect. In spite of efforts to compact the soil
that we placed back in the holes for these deep-augered
holes, the holes tended 1o subside several inches after
the first heavy rains. In several instances, this caused
acorns to become exposed, resulting in higher acorn
depredation, probably from mice. As a consequence,
overall mortality for this treatment was higher.

it
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We could also detect little difference between the
three augering depths tested. We attributed this to the
fact that most of the compaction was in the upper foot
of the soil, and as long as this area was broken up, the -
oak roots had little trouble growing deeper. We there-
fore recommend either augering compacted soils prior
to planting or excavatng holes with a shovel or post-
hole digger, but only to the depth required to penetrate
the bottom of the compacted layer. It is important to
auger well in advance of planting either acorns or
seedlings so that the soil can settle thoroughly with nat-
ural ratnfall. Finally, in wet, heavy soils, augering can
result in a stick, smooth surface on the inside of the
hole created. This can make it difficult for the oak roots
to penetrate, and even slow water percolation so that
the holes act like a pot. If holes-become glazed from
augering, use a shovel or tiling spade to rough up the
sides of the hole before planting.

Selecting Microsites for Planting

Many areas rargeted for oak regeneration contain a
range of possible planting locations, or microsites, for
individual seedlings. Even over short geographical dis-
tances, conditions at these planting sites can vary great-
ly. Some may be adjacent to rocks, logs, or stumps that
provide natural protection and reduce direct solar radi-
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Figure 10. Tractor-mounted
augers can be used to break
through compacted soil,

ation. Others may be close to gullies, swales, or even
springs where soil moisture is greater. 5Still others may
be far from obvious animal populatious, as evidenced
by gopher mounds or ground squirrel tunnels that can
pose a threat to seedlings planted nearby. Finally, there
is some evidence that certain shrubs may act as nurse
plants for blue and valley oaks and promote establish-
ment of seedlings planted near them (Callaway 1952).
Because resources for plant restoration projects are
generally Himited, and it is too expensive to plant
everywhere, it makes sense to choose microsites where
seedlings will have the best chance to survive and
grow. These may be difficult to detérmine, but insight
can often be gained by looking at neatby areas where
oaks are present and observing patterns where trees
have become established naturally. In oak woodlands,
south-facing, exposed ridges are generally less likely to
have oaks than are north-facing slopes or drainages
because soil conditions are much drier on southern
aspects. And in grazed areas, oaks that have survived
can often be found in locations that present some natu-
ral barrier to livestock and deer, such as rock outcrops.
Mimicking such patterns in artificial regeneration
efforts and choosing sites that afford some natural pro-
tection or better environmental conditions can often
enhance success rates,
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Planting Patterns
The number of acorns or seedlings to plant in a given
area depends on how many oak trees are desired to

~ grow there, as well as on attrition. Unfortunately, it is

difficult to predict how many trees will be produced

| from plantings because a host of factors, including

weather, animals, and competing vegetation, can influ-
ence survival, But following the steps described below

" on weed and animal control will help minimize mortali-

“ty. Using these methods, it is not unreasonable to expect

70 to 80 percent, or higher, survival in rany locales
alter the first 2 years.

The growth rates of seedlings also vary depending
on species, site, and intensity of management. To predict

! - the canopy cover after a given number of vears, ail of
- these factors need to be considered. A model of blue oak

growth based upon the initial 10-year growth of a plant-
ing in 1987 (McCreary 1991) and stand structure mod-

_els for this species developed by Standiford (1997)

found that, under a high level of management (weed
contro) for 3 vears, protection from animals, fertiliza-

. tion}, the canopy cover after 30 years would be 29 per-

cent with 400 seedlings planted per acre (988/ha). With

- less intensive management {1 year of weed control, no

protection), canopy cover over the same interval would

be expected to be approximately 13 percent,

When planting, consider spacing seedlings or acorns
in a naturalistic manner rather than in straight rows,
using surrounding stands of oaks as a model, Also con-

- sider planting in small clumps or clusters, with some

open areas between the clumps. Plantng trees in clusters

rather than with relatively uniform spacing can break up
the landscape and provide more horizontal diversity of
vegetation, which may benefit a wider range of wildlife.

Weed Competition

How Weeds impact Oak Seedlings

Competition for Soil Moisture. The primary effect of com-
peting vegetation on both planted and natural cak
seedlings is a reduction in soil moisture available for
uptake. In the Mediterranean climate of California, where
there is often Hitle precipitation from April to October, 2
lack of moisture in the soil can limit growth and affect
survival. Because all plants growing in an area compete
for the same limited amount of water, more competition
means less moisture available for oak seedlings (fig. 11).
Eliminating this competition by the methods described in
this section means greater access to motsture and a
greater chance for growth and survival for oak seedlings.

Drought Resistance. Qak seedlings m California have
evolved a number of mechanisms to deal with limited
meisture in the dry part of the year (Rundel 1980).
Germinating acorns tend to produce large and deep root
systems before they start to grow a shoot. As mentioned
above, this growth pattern allows oak seedlings to reach
deeper soil where more moisture is available longer. In 2
1986 report, Matsuda and McBride found that during the
first growing season, 73 percent of the dry weight of blue
oak was allocated to belowground material. They also
found that California oaks showed much greater root
elongation and smaller leaf area to
root weight ratios than Japanese oak
species. Their conclusion was that
the extensive root systems and small
leaf areas of California oaks help
seedlings survive under dry condi-
tions (19089b). Momen et al.
(1994} evaluated the water rela-
tions of planted and natural blue
oak seedlings and concluded that
they also “resist drought by osmot-
ic adjustment, particularly when
seedling water stress progresses
slowly because of lack of severe,
belowground competition from
grasses.” Under extremely harsh
conditions, oak seedlings can also
grow very slowly. Phillips et al.
(1997) found that more than 10
percent of blue oak seedlings less
than 1 foot (31 cm) tall in portdons
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of the southemn Sierra Nevada Foothills were more than 25
years old, even though there was no evidence of browsing.

Taproots. Most oaks initially produce 2 primary aproot
and relatively little side branching (fig. 12). But do nursery
production systems that prune this initial taproot, and,
therefore, prevent normal root development, predispose
seedliings to slow growth or even death after outplanting?
We have tried to answer this question by observing roois
of both planted and natural, or “volunteer,” oak seedlings,
as well by monitoring the root growth of acorns planted in
root observation boxes. Qur experience suggests that the
initfal taproot configuration may not last long in nature
and is probably not critical for regeneration success. Roots
growing downward in seil may encounter rocks or other
impenetrable objects. Soil microorgarisms can also attack
the root tips. The result is the development of several tap-
roots at the point of injury or obstruction. These multiple
roots continue growing downward and appear to function
similarly to single taproots. In one study, we planted
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Figure 11. Natural, or
volunteer, oak seedlings
often face severe competi-
tion from dense annual
plants,

Figure 12. Osk seedlings typical-
ly grow a deep taproot with refa-
tively little lateral root branching.

pregerminated, blue cak acorns that had intact radicles
{and were, therefore, presumably predisposed to a single
taproot configuration) alongside acorns that had radicles
severed at approximately % inch (1 cm) to promote the
development of multiple taproots. While this trearment
clearly affected root morphology, we could detect no sub-
sequent effect on field growth or survival (McCreary
1996). Koukoura and Menke {1994) found that pinching
the raots of bive oak seedlings resulied in faster root
growth but did ot affect total root length and dry mass.

Competition for Nutrients and Light. In addition to vying
for a limited amount of soil moisture, forbs and grasses
also compete with oak seedlings for nurrients and light.
Although these factors are generally not as important as
moisture competition, in certain instances, such compe-
tition can severely impact oak seedlings. For example,
regardless of moisture availability, small oak seedlings
growing in dense competition with forbs and grasses
may simply not receive sufficient light for growth.
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! Secondary Effects of Weeds
In addition to their primary competitive impacts, the
‘andesirable dense growth of annual grasses and other
exotics we call weeds can also have significant effects on
oak seedlings by providing a favoreble habitat for ani-

" mals that can damage them. For instance, large amounts
of dead annual grasses, or thatch, can provide an ideal
habitat for voles or meadow mice (Microfus californicus).

+ The fecundity of these animals is high, and populations

.. 2an increase dramatically when weeds are neither grazed
nor artificially controlled. The result can be serious dam-

age to oak seedlings. At the University of California
Jerra Foothill Research and Extension Center, we have

| observed cak saplings that are 8 feet (2.4 m) tall and gir-

. dled half way up the stem when weed control was dis-

. continued and thaich levels rose, providing ideal vole

" habitat {see Length of Time for Weed Control, below).

Removing weeds even in relatively small areas around -

¢ seedlings can greatly reduce vole damage (Davies and

" Pepper 1989; Tecklin and McCreary 1993),

Grasshopper berbivory is also affected by the

. mmount of herbaceous vegetation in proximity to

* seedlings. We have successtully reduced grasshopper
damage to blue and valley oaks by spraying herbicides

. -md mowing grassy areas inside planting zones, thus

- reducing late-season green weeds that are attractive for
grasshoppers. This usually vequires treatment of the

' nrire planting area (as well as a perimeter), rather than

' reating small areas around individual seedlings since

 grasshoppers can readily fly short dis-

* tances from treated to untreated areas,

Weed Control

As indicated above, controlling weeds
around planted acorns or seedlings is
- essential because direct weed compe-
tition and the habitar created by

- weeds can make it very difficult for

" oak seedlings to survive and grow:
Studies have repeatedly shown that
weed control can greatly enhance the
field performance of blue and valley
oaks (Adams et al. 1992; Adams,

- Sands, and McHenry 1997, McCreary
and Tecklin 1997}, There are a variety
of methods that can be used to eradi-
cate weeds. The actual procedure or

- techmique chosen may depend an

' many variables, including equipment
© or materials available, oak species
_planted (deciduous or evergreeny),
and even a grower’s philosophical ori-
entation. For instance, some people
prefer not 1o use herbicides of any sort because of con-
cerns about health and environmental contarination.
Whichever methods are chosen, weed control greatly
improves the chances for the success of oak plantings.

Herbicides. These are generally the cheapest, easiest, and
most effecdve method of eliminating weeds. While herbi-
cides are routinely used in California around oak seedlings,
there have been no large-scale trials to determine which
chemicals are most effective for which weed species and
soil types and which cause the least injury to nontarget
plants, The most common chemical currently used is
probably glyphosate. This is a broad-spectrum, postemer-
gent herbicide that kills grasses and forbs. It is considered
to be saler than many herbicides and carries a “caudgon”
rating on the label, meaning that it is an vnrestricted
chernical. It breaks down rapidly and has no residual activ-
ity in the soil. It should not be sprayed on the foliage of
oak leaves, however, especially the new growth and initial
shoots emerging from planted acorns, because glyphosate
might seriously damage or kill seedlings. '
We have sprayed glyphosate directly over the tops of
deciduous oaks in the winter when they have no leaves,
but, even in this situation, a small percentage of seedlings
demonstrated signs of herbicide injury. Seedlings appear
to be mere vulnerable to this type of damage when buds
are swelling in the early spring. Even when seedlings are
dormant, it is safest to avoid chemical contact with twigs

P,



or buds. For very smnall seedlings, individual plants can
be covered with anything from paper cups to 1-gallon or
larger containers. Alternatively, spray can be applied
direcdonally away from plants, but it is important that
the air be still so there is Hitle chance of drift onto the
seedlings. It is also possible to protect small- to medium-
sized seedlings by placing a section of stovepipe over

iem {fig. 13) while spraying, being careful not to allow
any drift to enter the open top. Pieces of cardboard or a
similar shield can also be used 1o protect ome side of a
plant, rotating the cardboard around to the opposite side
when spraying weeds on that side, as long as the side that
has had contact with the herhicide does not touch the
seedlings.

Spraying glyphosate early in the spring is advanta-
geous from a soil moisture point of view because killing
competing plants when they are small and have not yet
seriously depleted soil meisture means that there will be
more water available for the oak seedlings. However, one
problem with foliage-active {as opposed to soil-active or
pre-emergent] herbicides, such as glyphosate, is that
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they only affect the plants that are present when the
chemical is applied. On California rangelands, there are
many annual plants, mainly from the fanily Asteraceae,
such as yellow starthistle Centaurea solstitialis), that usu-
ally germinate quite late in the season and are not pres-
ent during early-season applications. As a result, there
can be a whole new contingent of plants competing with
oak seedlings by late spring, If left untreated, these
plants can create serious competition problems, We,
therefore, recommend an additional weed treatment in
May to eliminate these late-germinating plants.

Physical Weed Removal. Several years ago, we initiated an
experiment to compare various sizes of weed-free areas
around young bhue oak seedlings (McCreary and Tecklin
1997). Weed removal was provided by using a hoe to
scrape the surface vegetation, leaving only bare soil (fig.
14). This treatment was applied in eatly spring and not
only removed weeds that were currently growing, but
greatly reduced the seed bank in the upper inch or so of
soil. This essentially elitninated competition in the early
part of the growing season. Unfortunately, later in the
spring, numerous weeds returned and a repeat scalp-
ng was necessary to keep the areas bare. All scalping
treatments resulted in significantly better field per-
formance than the control, and the larger the weed-
free circles, the greater the subsequent seedling
growth. However, it was extremely difficult and time
consuming o scalp a 6-foot (1.8-m) diameter circle
around each seedling, Scalping also becomes even
more difficult in rocky or dry soil. Therefore, we can
only recommend scalping when it is done on a small
scale.

Figure 13. A stovepipa can be placed over cak seedlings to
protect them while spraying weeds with postemergent herbicides.
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We have also eliminated weeds around oaks late in
the season using lawn mowers and weed-caters. These

' treatments are not generally recommended because they

- only remove the top of the plants without killing them. If

done early in the growing season, the plants will grow

“ back rapidly and this treatment has little effect. It may
- even cause an increase in soil moisture loss as vigorous

new growth following mowing, especially of grasses, can

" increase water use (Williamson 1992). However, if mow-
:ing is done in early or mid stmumer when most armuals

Figure 14. A hoe was used
10 ramove ground vegeta-
tien from around this plant-

ter field performance.

Figure 15. Omganic mukches,
such as bark chips, can
effectively suppress weeds
and reduce surface
evaporation.

have stopped growing and have turned brown, it can
improve access and remove some of the habitat favorable
to damaging animals, such as voles. In these condirions,
the plants are not competing seriously with oak seedlings
{except, perhaps, for light), but they are still providing
habitat. Cutting weeds back may, therefore, reduce the
potential for future animal damage. Cultivation is another
technicque for eliminating weeds but generally requires
large ecpuipment and multiple applications.




Mulches. There are a variety of organic and inorganic
materials that can be used as mulches around young
oaks. All of these materials tend to suppress weens by
physicaily covering them, thereby eliminating the light
necessary for photosynthesis and growth, Organic mate-
rials include straw, wood chips, and compost (fig. 15).
Plastic products are also commonly used, including
those that are opaque but porous, allowing moisture to
pass through but keeping light out. Mulches also con-
serve soil moisture by reducing evaporation from the soil
surface, resulting in more moisture for the oak seedlings.
Orgenic mulches can, over the long term, improve soil
structure. As mulching materials break dovmn and are
incorporated into the soil, they tend to reduce soil bulk
density, increase percolation, and improve the nutrition-
al status of the soil.

It may be difficult to effectively suppress dense
weeds that are already on-site using mulch alone unless
the weeds are dealt with first. In these instances, it is
often necessary ro physically remove weeds hefore
mulching, or to spray herbicides before putting the
mulch in place, which reduces the likelihcod that weeds
will subsequiently grow up through the mulch.

A study evaluating a variety of mulches, including
black plastic, paper, and hay, on four oak species in the
southern United States found that all of these materials
positively alfecred growth for all species studied (Adams
1997}, Adams, Sands, and McHenry (1997) compared
impervious and porous plastic mulches on outplanted
blue oak seedlings at the University of Califormias
Hopland and Sierra Research and Extension Centers and

[found that both types of mulches sigmificantly improved
- performance. Bernhardt and Swiecki (199 1} also evalu-
ated both organic mulch and polypropylene landscape
fabric on valley oak plantings and found that both sig-
nificantly mncreased growth. Circuit Rider Productions
recommends installing a 3-foot-by-3-foot (91-by-91-cm)
square of woven polypropylene fabric, secured with 6-
inch (15-cm), heavy-gauge wire staples, around plant-
ings to lessen competition for moisture and nutrients
{Bush and Thompson 1990).

A problem with all mulches is that they do not last
forever. Plastics tend to become brittle and photode-
grade, while organic materials gradually decompose.
Over time, weeds tend to grow through holes in the
plastic or through shallow places in the organic mulch.
For maximum benefit, these weeds should be regularly
removed. In general, mulches are more expensive than
herbicides and often require considerable upkeep and
maintenance. As such, they are probably best suited for
small plantings that can be managed intensively.
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Area of Treatment. We have found that from a practical
standpoint, circles with diameters of 4 feer (1.2 m)
around individual seedlings are a good compromise
between case of application and effectiveness. While we
found that even larger circles (5 #t [1.8 m)) promoted
slightly grearer growth (McCreary and Tecklin 109 7,
larger weed-free areas are considerably more difficult
and expensive to provide (except with herbicides) and
do not appear 10 be worth the extra effort and expense.

Length of Time for Weed Control. Determining when
seedlings are fully established and need no further pro-
tection or maintenance mvolves site-specific judgments.
It is, therefore, difficult to make generalizations about
how long areas around cak plantings should be kept
weed-free. This depends on the severity of the competi-
tion, the environmental conditions at the site, the
growth rate of the seedlings, and the potential for animal
damage once the weed conrrol ceases. While we general-
ly recommend a minimum of 2 to 3 years of weed con-
trol after planting, in some cases this may not be long
enough. Although this interval may be adequate from a
soil-moisture standpoint, it may not be adequate from
an animal-damage standpoint unless other steps are
taken to protect oak seedlings from animal damage (see
Treeshelters, below),

Amnimal Damage and Control

Those involved in ozk restoration projects know that
there are many animals that eat or otherwise damage
acorns and small oak seedlings. Damage from animals is
not limited to artificially generated seedlings. An exami-
nation of natural seedlings often reveals shoot browsing,
hark stripping, defoliation, and root clipping. Sometimes
it seems remarkable that any oak seedlings are able to
survive given the overabundance of damaging factors -
they must contend with in order to grow into trees.

Animals That Damage Acorns and Seedfings

Livestock. Both sheep and cattle browse young oak
seedlings. In addition, both animals eagerly seek out
acorns on. the ground. The severity of browsing darmage
to young oak seedlings is relaied to the intensity of graz-
ing (Bg. 16). In pastures that are used rarely and for rela-
tively short intervals, some oak seedlings may escape
damage, especially if there is an abundance of other
plants to eat. In intensively grazed pastures, unprotected
oak seedlings have little chance of escaping injury.
Repeated browsing can keep plants stunted for years,
even decades (fig. 17).
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Figure 16. Cattle often
graze in oak woodlands
and can inhibit both
natural and artificial
regeneration.
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. Figure 17. Oak seedlings can be stunted
P from the repeated browsing
of deer and cattle,
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In addition to browsing young vaks and eating
acorns, large-hoofed animals, such as cattle, can also
cause damage to smail oaks by trampling them. Hall et
al. (1992) found that, in confined pastures, trampling
damage from cattle accounted for nearly 15 percent of
total damage to blue oak seedlings, This same study also
evaluated the extent of damage to planted oak seedlings
at different times of the year. Not surprisingly, browsing
damage was greatest for deciduous blue oaks in the
spring and summer when the plants were {ully leafed
out and other green vegetation was scarce, and was least
in the winter when seedlings were bare. The tming and
intensity of grazing can, therefore, influence the extent
of damage to tmprotected oaks in grazed pastures.

Deer. A common species of deer on hardwood range-
Iands in California is mule deer (©docoilens hemionus
Californicus). The extent of their herbivory on both natu-
ral and planted oak seedlings varies greatly by site. In
areas where deer are migratory and only pass through
briefly at certain times of the year, damage will likely be
minor. While anmoying, such damage may be acceprable
and not require protection. Such is the case at the
University of California Sierra Foothill Research and
Extension Center, where oak shoots are occasionally
clipped ofl. However, in areas with resident deer herds,
darnage can be far greater (fig. 18). At the University of
California Hopland Research and Extension Center
Mendocino County, deer browsing from a resident pop-
ulation prechudes any successful attempr at artificially
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regenerating vaks without effective protection fom these
animals. Even oak stump sprowts there are clipped hack
to the trunk soon after they emerge.

In certain areas, repeated browsing can create bush-
like piants that survive for decades. Griffin (1971) report-
ed that it can take more than 20 years in a favorable habi-
tat for coast live oak seedlings to grow above the reach of
deer. At the Hastings Reserve in Carmel, White (1966)
reported that only 12 percent of 154 oak seedlings were
unbrowsed by deer and concluded that deer may be an
important factor limiting seedling establishment (fig.19).

Rodents. Several rodents can seriously hamper oak
restoration efforts. In a study evalnating various factors
affecting survivorship of blue oak, Davis et al. (1691}
stated that rodents were the most important predators of
both acorns and seedlings. In biue and valley oak plant-
ings at SFREC, the animals that have been the most
troublesotne are meadow mice, or voles {Tecklin and
MeCreary 1993), which thrive there in a dense cover of
ground vegetation (fig. 20,

Acorns can also constitute a sizable portion of the
dict of western gray (Scirtus griseusy and California
ground squirrels at certain times of the year (McDonald
1990), and these animals can destroy wnprotected acorn
plantings. Adams et al. (1987) reported that more than
5,000 bive and valley oak acorns were dug upata
planting in Madera County, presumably by ground
squirrels. Deer mice (Peromyscus spp.} also eat acorns
that are exposed or planted very shallow:
) Pocket gophers
(Thomomys bottae) cor-
stitute a serious pest in
many oak plantings
because they clip roots
below the scil surface,
In a study at the
Hastings Reserve in
Carmel in the early
1970s, Griffin (1971}
noted that pocket
gophers ate about 250

Figure 18. Many deer live
among California’s oaks,
feeding on seedbings and
gther planis.
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one-year-old seedlings in a woodland plot. Damage 1s not
" limited to newly planted seedlings, as gophers can kil
ozks several years old, and also eat acorns (Griffin 1976).
Gopher populations vary greatly by area and, in some
locations, gophers are not a major concern. Where they
" are a problem, modifying the habitat can reduce popula-
. tions and damage. However, this generally means treating
entire areas and removing most or all of the surface vege-
* tation. Gophers can also be effectively controlled by bait-
. ing with poisoned grain (see Repellents and Baits,
" below).

Insects. The primary insect damaging oak plantings at the
University of California Sierra Foothill Research and
Estension Center is the grasshopper, and in particular the
species Melanoplus devastator (McCreary and Tecklin
1994a). As with many pests, populations fluctuate greatly
from year to year, as well as over relatively short geo-
graphical distances. Even within the SFREC, we have
observed large differences in the nurnber of grasshoppers

Figure 19. This oak was oy abie 1o
release and elongate a dominant

[eader when the oak bush became 50
large that deer could no longer reach
in and ¢lip off shoots near the center.

PRETY

Figure 20. This dense patch of dead
grass and forbs, or thatch,
is ideal vole habitat

present within just a few hundred yards. Most commonly,
populations seem to peak in late July and Augost. The
cycle begins as eggs laid the previous fall hatch in the
spring. Heavy rainfall years tend to promote the develop-
ment and survival of large numbers because grasshoppers
thrive in the abundant grass present in uncuitivated areas.
During years when populations are high, a single oak
seedling can be covered with dozens of grasshoppers (fig.
21). During such outbreaks, almost all of the foliage on
every unprotected seedling can be consumed. After the
foliage is gone, the bark on seedlings is often stripped,
and, in some cases, the seedling is completely girdled,
killing the top. There are several other foliage-eating
insects that also occasionally damage seedlings, but the
injury is generally localized and not extensive.

The most common insect pests of California oak
acorns are the filbert worm (Melissopus latiferreanus) and
ilbert weevils (Curculio spp.). The adults of the filbert
worm lay their eggs on the surface of immature acorns,
and, when the larvae hatch, they bore into the acorns.




e,

Adult flbert weevils penetrate the acormn skin or pericarp

with their ovipositor and lay their eggs inside the acorns.

As the larvae of both species grow, they feed on the
cotyledons. Generally, the eggs are laid near the acorn
cap and away from the pointed end of the acorn where
the embryo is located. The larvae often emerge from the
acorns during storage and accumulate in the bottom of
bags or containers. Where there are mulitiple larvac in a
single acorn, damage can be extensive. Griffin (1980)
reported that over an 8-year period 21 percent of the
valley acomns that dropped into collection traps were
clearly nonviable due to insect damage, mainly from fil-
bert weevils. However, even when much of the cotyle-
don is consumed, as long as the embryo is intact, the
acorn can still germinate although there is less stored
food available for mitial root growth, The mature larvae
usually chew their way through the shelt of the acorn -
after the acorns drop to the ground in the fall (Brown
and Eads 1963). In addidon to the direct damage thar
larvae cause, their entrance and exit holes can also pro-
vide a site of entry for other pathogens that affect acorns
(Swiecki, Bernhardt, and Arnold 199 1.

A comprehensive listing of diseases and arthropods
that affect narive California oaks is conained in a host
index database called CODA that was developed by
Swiecki, Bernhardt, and Arneld (1997). CODA contains
information on 45 native and cultivated cak species in
California, 1,259 agents that affect these oaks, and 320
references that describe these interactions. It also con-
tains information on 2,619 individual interactions
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Figure 21, Grasshopper
pepulations can explode
during favorable condi-
tians, and large numbers
feed directly an oak
seedlings.

between oaks and biotic or abiotic agents. It can be
downloaded for free at hitp:/Awww.phytosphere.com.

Protecting Rangeland Qaks from Animals

Without protection from animals, oak plantings often
stand little chance of survival. However, the type of pro-
tection n.écessary depends on the type of damaging ani-
mals present. In some situations, Jarge herbivores may
be the primary species of concern, while in others, small
insects may be the only threat. Below are descriptions of
several general categories of animal protectors that have
been used and some discussion about which animal
pests they are most effective against.

Fences and Large Cages. 1t is estimated that over 80 per-
cent of the hardwood rangelands in the state are privately
owned (Bolsinger 1988). The primary economic use on
many of these lands is livestock grazing. Because both cat-
tle and sheep browse young oaks, it is often necessary to
protect plants from them. Fences are obviously used to
control livestock access to certain areas and can. be built
around oak plantings to keep animals out. But fences are
net only costly to install and maintain, but if they exclude
livestock from large areas, then these areas are removed
from livestock production, If deer are a problem, higher
and more costly fences are needed. Fences alone have not
proven to be effective in promoting natural oak regenera-
tion or in protecting artificial regeneration, except in -
small research exclosures with thorough weed control.
This is because there are usually other animals, such as



- nized 12-gauge wire
. 2-by-4-inch (5-by-

" The c¢age is secured
-to the ground with 2
_t post and a 3-foot

Figure 2Z. These exclosures,
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rodents and insects, that damage young oaks, even if
ivestock and deer are excluded.

However, in instances where deer and livestock are
‘the only threats, fences may be effective, In these situa-

tions, it is important to weigh the costs of installing and

‘maintaining fences against the costs of other types of
‘protection. In England, the costs of fences were com-
pared to the costs of protecting individual seedlings with
treeshelters (see Treeshelters, below). It was concluded
‘that if 450 trees per acre {1,112/ha) were planted, fences
would only be cost-effective if more than 2 acres (0.81
ha) needed to be protected (Vickers 1999}, However,

* this model did not consider the lost revenue from
deferred grazing while fences excluded kvestock.

Several types of small cages have also been used to
keep livestock and deer away from individual oak
seedlings or groups of seedlings. The simplest is a square
exclosure, approximately 5 feet (1.5 m) per side, with
metal fence posts at the comers and field fencing on the
perimeter (fig. 22). This will effectively keep out live-
stock and deer since the protected area is too small to

“allow deer to jump inside. However, the cost s high,

approximately $8 for four new fence posts and more for

© * the fleld fencing and labor. In time, stock may also push
i the fencing over in efforts to reach young trees.

Another type of cage using metal posts and field

* fencing has been described by Bernhardt and Swiecki

{1991; 1997} and nicknamed a vaca cage {vacd is
Spanish for cow). This is a circular structure approxi-
mately 4 feet (1.2 m)
tall and 1% feet (.5
m) in diameter, con-
structed from galva-

fencing with welded

10-cm) mesh (fig. 23).

(S-m) length of steel

built with metal t posts and
field fencing, effectively
keen out deer and cattle.

reinforcing bar, Materials costs per cage were $8 to $10
in 1997. Vaca cages are effective against deer and cattle
although they do require periodic inspection and main-
tenance. They can be assembled and installed in about

12 minutes.

Screen Cages and the Collar-and-Screen Device. In cak
regeneration studies initiated at the University of
California Sierra Foothill Research and Extension Center
in the late 1980s, seedlings were covered with cages
made of aluminum window screen (McCreary 1989).
These were constructed by curting pieces of the screen
tnto squares approximately 18 inches (46 cm) per side.
These were then rolled into cylinders, folded closed at
the top, and stapled to wooden stakes. The cylinders
were placed over seedlings after field planting, and the
stake was pounded into the growad (fig, 24).

These screen-cylinder cages cost about $1 each, plus
labor, to construct. They were effective in preventing deer
browsing, rabbit clipping, and grasshopper damage, but
were worthless in pastures grazed by cattle since the ani-
mals easily knocked over and trampled thern. The screens
also presented another problem. As the seedlings grew
taller, it was necessary to open them up, again tnaling the
tops of the seedlings vulnerable (fig. 23). If opening-tp
was delayed, the seedling became confined and deformed,
a condition they do not soon recover from. In addition,
insects and rodents could get underneath the screens if
they were not buried or stapled down.
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Figure 23. This vaca cage costs approximately
$8 to build and consists of a single t post, a
3-foot piece of rebar, and S feet of field fenging.

I
]
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Figure 24. Tubes of aluminum win-
dow screen were initiatly used in
oak regeneration trials at the
SFREC.

Figure 25. When seediing growth reaches the top
of aluminum screen cages, the screen should be
opened 1o allaw growth to progress normally,
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are planted free of ground vegéfauon

A modification of the screen cylinder method devel-
oped at the University of California, Davis, and refined
. by the Pacific Gas and Electric Company and Circuit

i Rider Productions (Bushrand Thompson 1989} is the

collar and screen, This consists, first, of a I-quart (95-
L), plastic, yogurt or cottage cheese container with the
bottom cut out. A square of aluminum screen is then
wrapped around the plastic container and secured with
wire and folded over at the top. The whole device is
then placed over the seedling or direct-sown acorn with
the plastic container sunk in the ground. This plastic
container is believed to afford some protection against
gophers (at least for shallow roots) and, if the plants are
watered, creates a small, artificial reservoir. As long as

1g O |
.by keepmg the “area where thie oaks

plastic containers are available, this
device is probably easier to assemble
and less expensive than a screen cage.

Seedling Protection Tubes. Several
manufacturers make seedling protec-
~ tion tubes from rigid plastic mesh (fig,
= 26). They can be purchased in lengths
- from 18 1o 36 inches (.5 to .9 m) and
are relatively inexpensive, with the
36-inch (.9-m) tubes costing about

stakes. They are not only reasonably
effective In protecting against deer
damage but also afford protection
against 1abbits. However, since the
mesh is fairly wide, it is very easy for
small animals, such as grasshoppers
and even voles, to pass through, espe-

' mesh (which is very common), the
exposed portion is also vulnerable to
browsing. Finally, these devices do not
offer much protection in pastures
grazed by cattle since they are easily
uprooted or knocked over. Solid tubes
' called treeshelters were developed, in

| patt, to overcome this limitation (see

" Treeshelters, below),

Underground Protection. As men-
doned above, gophers and ground
squirrels can be very troublesome in
certain planting locations. In these
situations, ¢ither the animals must be
eliminated or the ozk seedlings protected from thern.
Physical barriers have been successfully used to keep
animals away from oak seedling roots. Plumb and
Hannzh (1991) reported that Va-inch (6.5-mm) hardwire
cloth buried 12 inches (31 cm) in the ground afforded
some protection although they were concerned with the
cost ($1 per seed spot} and the fact that these devices
could restrict root growth as seedlings became larger.
Adams and Weitkamp (1992) foumnd that thin rubes of
aluminirm screening placed in the ground around
seedling roots significantly reduced gopher damage. A
metal mesh basket called “root guard” comes in several
sizes and is designed to protect plant roots from gophers
(see appendix B for source information).

T
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Figure 26. This seediing protection tube
of rigid, plastic mesh guards seedlings
from deer and rabbits but not from
grasshoppers or catile,

Repellents and Baits. Some animals can be eliminated or
controlled with poisons or baits. For gophers, probes
can be used to place poisoned grain in underground tun-
nels. For large areas, however, this may not be practical.
Also, baited areas must he regularly checked for evi-
dence that gophers may have returned (distinctive C-
shaped mounds will be present), and baiting repeated if
necessary. Clearly, it is critical that no nontarget animals
have access to the bait and that all pesticide labels be
carefully adhered to when using any pesticide products.

The movement of grasshoppers into research plots
from adjacent grassy areas can also be reduced using
poisoned bait. A thin line of bait containing an insecti-
cide can be placed around the perimeter of the oak
planting area. The grasshoppers consume the bait as
they move toward the plot and die before they reach the
seedlings. This treatment has proven moderately effec-
tive at the University of California Sierra Foothill
Research and Extension Center.

Habitat Modification. As mentioned earlier, animals
require specific habitats to live and reproduce. ¥ the habi-
tat is significantly altered such that it is no longer suitable
for their needs, the animals will leave or die. This knowl-
edge of habitat requirements and preferences can be used
to reduce or eliminate itnpacts from certain animals, The
most effective way we have found to control voles, for
instance, is to eliminate grass and forbs from an area. Fven
eliminating weeds in 4-foot {1.2-m) diameter circles
around individual seedlings seems to provide a sufficient
barrier that these animals are generally refuctant to cross,
presumably because of predatory threats from hawlks,
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owls, and other animals. Removing grasses and forbs in
oak planting areas also helps to reduce grasshopper dam-
age and has been used successfully to control pocket
gophers in conifer plantatiens (Engeman et al. 1995).

Treeshelters

Treeshelters are individual, translucent, plastic protectors
that fit over seedlings. Most are made from twin-wall
polypropylene although some are made from single, flat
sheets that are assembled on-site. Treeshelters were initial-
ly developed and tested in England 20 years ago (Tuley
1983; 1985). By 1984, over one million treeshelters were
commercially manufactured and sold there. Although the
nwmber sold in England today is probably less, m 1991 it
was estimated that annual production probably exceeds
10 million (Potter). They are reported to not only protect
seedlings from a variety of animals but also to stimulate
above-ground growth. This growth stimulation seems to
result from creating a minigreenhouse inside the shelter,
with elevated temperatures, humidity, and carbon dioxide
concentrations. The higher relarive humidity improves
seedling moisture status by reducing transpiration. The
treeshelters also help conserve moisture by condensing
transpirational water on the tube interior. The condensa-
tion then drips back to the soil at the bottom of the shel-
ter. Treeshelters can also make it easier to apply postemer-
gent herbicides without risking contact of the chemical
with the seedlings foliage (Potter 1988). Finally, treeshel-
ters can help identify where seedlings are planted, which
facilitates subsequent weed control and frrigation treat-
ments; plants are also Tess likely to be accidentally mown
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or run over. As a result of these bene-
fits, survival and growth in treeshelters
is thought to be better. A large-scale
survey of 193 sites in England that
were planted with various tree species
over the previous 12 years using
treeshelters found that 89 percent of
the shelters surveyed contained a liv-
ing tree (Kerr 1995).

Although treeshelters have not
been used for as long or as extensively
in the United States, they have been
evaluated in several oak field trials in
California with promising results
(Costello, Peters, and Giusti 1996;
McCreary 1996; MeCreary and
Tecklin 1997; Tecklin, Connor, and
McCreary 1997). They are effective in
preventing animal damage from deer,
rabbits, grasshoppers, and voles.
When treeshelters are buried a few
inches in the ground, they also seem
to provide some protection against
pocket gophers, though this has not
been thoroughly evaluated. Finally,
treeshelters show promise for use in
pastures grazed by livestock
{(McCreary 1997; 1999} as long as
they are secured to heavy-metal fence
posts (fig. 27). But clearly they are
not appropriate for all plantings, and,
in many cases, it may be more cost-
effective to utilize other protective
measures,

Treeshelter Design, Construction,
and Instaliation

There are several manufacturers of
treeshelters and two main designs. The
first design consists of flat sheets that
can easily be shipped and ransported.
Once on site, they are rolled into cylin-
ders or assembled into square boxes
and placed over seedlings. The second
major type of treeshelter design is
made up of cylinders of extruded
rubudar plastic that need no assembly
The disadvantage of solid, cylindrical
treeshelers is that they are bulky and

. expensive to ship and transport.

Consequently, they are usually more
expensive. Most types of treeshelters

come in a range of heights.

PR
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Staking. Shelters more than 1 foot {31 cm) 1all regtiire
attachment to a stake, usually with nylon ratchet clips,
while some short types can be partiatly buried and are self-
supporting. We have found that the mylon ratchet clips are
easily broken when cartle rub against shelters and posts,
and, therefore, recommend securing shelters to posts with
wite in grazed pastures. It is tmportant that the material
securing the shelter to the stake not be wrapped directly
around the seedling since this could obviously restrict
growth and cause damage as seedlings becorne larger,
After shelter instaltadon, the supporting stakes should be
several inches below the lip of the shelter to prevent con-
tact with and damage to the emerging tree (Big. 28).

Stakes or posts can be made of a variety of materials,
including wood, metal, and fiberglass. The stakes should
be durable enough 1o last the length of time treeshelters
are in place, be resistant to warping, offer frictional
resistance to any wisting movement around the stake,
and be relatively easy to remove (Kerr 1996). We have

Figure 27. Treeshelters have been used effectively in establishing
seedlings in areas grazed by cattle.

Chapter 4 » Seedling Planting, Mainrenance, and Protection 45

found that cak stakes provided by manufacturers gener-
ally last 5 years, while 1-by-2-inch (2.5-by-5-cm)
untreated, pine stakes can rot away below the ground
after 1 or 2 years. We have also used 4-foot (1.2-m)
pleces of rebar {steel-reinforcing rods) and standard
metal fence posts. Both are durable and last far longer
than necessary, but they generally require a post-pulling
tool to take them out of the ground when the shelters
are removed. It has been suggested thar seedling roots
may grow around the metal lange at the bottom of the
fence posts, causing mjury to the seedling when the post
1s removed, but this has not yet been evaluated.

Advantages of Solid-Construction Treeshelters. While
selid-construction treeshelters are generally more expen-
sive, they have several advaritages over types that require
assembly. First, once on site they are relatively easy to
place over planting spots. Second, they are inherently
more sturdy and, consequently, can more easily be sunk

Figure 28. The stpporting stakes on treeshefters should be several
inches below the top of the tube itself '
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Figure 29. Treashelters
should be instailed and
maintained in an upright
pasition.

* Figure 30, This 13-foot giraffe tube was used to evaluate the effects of
i very tall treeshelters an oak seediing growth in England,

into the ground around the seedlings. This can be
important since a gap between the shelter base and the
ground can create a “chimney effect,” resulting in more
desiccating conditions inside the shelter. In the
Mediterranean climate of California where moisture
stress often limits establishment success, such desicea-
tion can be lethal, Solid shelters are also less likely to
be dislodged or damaged by buffeting winds or ani-
mals that rub against them, Finally, solid-design
treeshelters generally require less maintenance after
they are installed, less frequent return visits to make
sure they remain attached to the stake, do not have
weeds growing inside them, and funcdon properly. For
woodland plantings in England, Vickers (1999) esti-
mated that the average cost of maintaining solid-con-
struction treeshelters to original specifications for a
planting density of 450 per acre (1,112/ha) would vary
between $50 and $150 per acre ($124 and $372/ha).

Colors. In addition to different shapes and sizes,
treeshelters also come in several colors, including
beige, orange, white, and clear. Beige shelters, which
are designed to blend in with surrounding vegetation,.
are reported to reduce light intensity by approximately
50 percent, while white shelters reduce it by approxi-
mately 30 percent (Ijelgren, Montague, and Rupp
1997). In low light situations, such as plantings under
canopies, white or clear shelters may, therefore, be
preferable. From an aesthetic point of view, white shel-
texs can be unsightly, especially if seedlings are planted
in evenly spaced rows, which can give the planting
area the appearance of a cemetery. In general, it is rec-
emmended that beige shelters be used in open-area
plantings, with seedlings planted in irregular patterms,
rather than in a systematic grid. Care should be taken
to install and maintain shelters in an upright position
and to check them and remove weeds that may be
growing inside (fig. 29},

Heights. Treeshelters come in a variety of heights, rang-
ing from 8 inches to 6 feet {20.5 cm to 1.8 m). Some
trials in England have even used treeshelters that are
13 feet (4 m) tall (Windell 1993} (fig, 30). Not surpris-
ingly, taller shelters are more expensive. Therefore, it is
generally advisable to use shelters that are only as tall
as necessary to protect against animals that are a threat.
For example, if voles are the only concern, shelters
that are 1 foot (31 cmy} in height should be adequate.
For rabbits, shelters that are 2

feet {.6 m ) tall can be used. We have found that for
deer and cattle at the University of California Sierra
Foothill Research and Extension Center, 4-foot




(1.2-m) shelters are tall enough. However, both deer and
cattle can clearly reach up and nip seedlings emerging
from the tops of 4-foot (1.2-m) shelters, so if browsing
pressures are intense {resident deer or confined live-
stock), it may be necessary to use shelters that are 5 or
even 6 feet (1.5 or 1.8 m) tall. 1t is also importan: to
keep in mind that the effective height of a treeshelter is
reduced when used on steep or uneven terrain since
browsing animals can stand upslope and more easily
reach seedlings. While treeshelters are relatively expen-
sive compared to some other seedling protectors, the
cost int the United States has dropped considerably in
the last several years. Currently a 4-foot (1.2-m), solid-
constritction treeshelter, without the stake, costs approx-
imately $3.

In 1995, a treeshelter conference in Pennsylvania
surveyed the current state of knowledge on treeshelters
used in reforestation and ecological restoration, The pro-
ceedings were published by the U_ S, Forest Service
{Brissette 1996) and are a good reference. Other refer-
ences include a coraprehensive booklet describing the
use of treeshelters in Great Britain (Potter 1991) and a
general description of the use of treeshelters in the
United States and elsewhere (Windell 1992). A large
U. 5. Forest Service research project has also compared
the effectiveness of various treeshelter designs and com-
raerctal products (Windell and Haywood 1996).

Trapped Birds. A potential problem associated with tree-
shelters is that birds can become trapped inside. Western
blue birds (Sialia mexdcara) have heen identified as one
species prone to this. To reduce the possibility of this hap-
peming, some mamufacturers provide plastic netting to
place over the tops of shelters, creating a physical barrier
(albeit tairly flimsy) to entry. Advertisements also state that
these nettings prevent the entry of butterflies that can also
become trapped. We recommend using these net protec-
tors and have observed them to work reasonably well, as
long as they remain in place and are not blown off.
However, where livestock are present, nettiﬁg is
generally not effective. Cattle invariably take the netting
in their mouths, chew it up and spit it out. Where cattle
are present, we recommend replacing netting with flexi-
ble wire threaded through the top of the treeshelter as
described by Tecklin (1993) (fig. 31). The wire should
be removed as the tree grows up and out of the shelter.

Cak Seedling Growth in Treesheiters

In addition to providing effective protection against a
wide range of animals, treeshelters have also increased
the growth of blue and vailey oak seedlings in trials at
the the University of California Sierra Foothill Research
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Figure 31. Flexibie wire threaded through the top of a treeshelter
can be substituted for netting to prevent bird entry when cattle are
present.

and Extension Center and elsewhere (McCreary 1997,
MeCreary and Tecklin 19934, 1993¢; McCreary and
Tecklin 1996). On average, height growth in the first 2
years tripled compared with growth of unsheltered
seedlings in plots where animal damage was not a con-
sideration (fenced and weeded). Costello, Peters, and
Giusti (1996 also reported better growth for blue oak,
valley oak, and coast live oak protected with treeshelters,
but these differences were greatest in irrigated, rather
than umirrigated plots. In two separate trials (Burger,
Forister, and Kiehl 1996; Burger, Forister, and Gross
1997), it was reported that valley and coast live oak
seedlings in treeshelters were taller compared to unshel-
tered seedlings during the first year of growth. After 2
years, however, they were not significantly taller.

Diameter Growth, Treeshelters do not seem to lead to an
increase in the diameter growth of seedlings. In trials at
the SFREC, most blue oak seedlings in treeshelters grew
taller but had diameters similar to controls, resultng in
seedlings inside shelters that were tall and thin. To evalu-
ate this further, we established a trial to examine different
shelter heights (2, 4, and 6 feet [.6, 1.2, and 1.8 mj). We
measured the annual height and diameter growth while
seedlings were still inside shelters, as well as after they
had grown. up and out of the tops (McCreary and Tecklin
2001). Height growth was consistently greater while
seedlings were shorter than the shelters, regardless of
shelter size (fig. 32). As soon as seedlings grew above the
tops of the shelters, however, height growth diminished
and diameter growth increased (fig. 33). As a conse-
quence, when seedlings were below the tops of the tubes,
they were tall and spindly. If the shelters had been
removed at this poin, the plants would almost certainty

have toppled over without staking, After several years of



48 Chapiter 4 » Seedling Planting, Maintenance, and Protection

Average Height Growth {cin)

Seedlings with  Seedlings not

growth above
traeshelter

reaching top of
treeshelter

Figure 32, Annual height growth changes once a seedling grows
ahove the top of the treeshelter

growth above shelters, their girth increased greatly (while
height growth slowed markedly), and they were larger,
more robust plants than their unsheltered counterparts.
Costello, Peters, and Giusti (1996} found that when shel-
ters were removed from three species of California oaks
after 4 years, most saplings had sufficiently well-devel-
oped trunks to maintain an upright position (fig. 34). We
recommend that shelters not be remaved for at least 3
years aiter the seedlings have emerged from the tops.
Treeshelters can be left in place longer, but should be
removed before they restrict diameter growth (see
Treeshelter Durability and Maintenance, below).
Burger, Forister, and Kiehl (1996}, working with 10
species of landscape trees, including valley oak and coast
live oak, recommended removing treeshelters as soon as
-young plants emerge from the topsand then staking
. them. They found that the benefits of shelters, in terms of
“" accelerated growth, decreased with time. This research,
however, focused on ornamental wees where greater costs
of establishment—including stzking—may be more easi-
ly justified. In almost all wildland planting situations,
protecting oak seedlings from animals for at least 310 5
years is critical for success, and shelter removal before
that time could result in unacceptable damage.

Effects on Roots. There is an additional concern that even

though the use of treeshelters increases growth, this

aboveground growth may be at the expense of the roots,
resulting in plants that have a poor root o shoot ratio.
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Figure 33, Annual diameter growth changes once the seedling grows
above the top of the treeshelter.

Rendle (1985) reported that treeshelters altered the dis-
tributtion of dry matter in Fnglish oak, causing seedlings
to have larger shoot to root ratios. Burger, Svihra, and
Harris (1992) also found that oaks grown in containers
had growth ratios for abovegroumd and belowground
growth that were out of balance. Burger, Forister, and
Gross (1997 harther reported that aflter 2 yearsin a
nursery setting, treeshelters reduced root dry mass, root
to shoot ratios, total root lengih, and total root mass for
valley oak, as well as the aboveground biomass for valley
ozk and coast live oak. However, these studies were of
short duration, and these ratios may again change as
plants grow older. Ponder (1996), for instance, found
that sheltered, northern red oak seedlings, harvested 3
years after outplanting in forest openings, had both
higher stem and root weights than seedlings not protect-
ed with shelters.

Treeshelters have also been effectively used to “retro-
fit” both nawural and planted cak seedlings that are stunt-
ed (Gillespie, Rathfon, and Meyers 1996; Tecklin, Connor,
and McCreary 1997; Shuler and Miller 1996 ). This has
resulted in greatly accelerated growth. In the Tecklin trial
at the SFREC, unprotected blue oak seedlings that had
languished in an experiment for 2 years and averaged
only 6 inches (15 cm) in height, suddenly grew vigorously
when treeshelters were placed over them. After being pro-
tected for 2 years, they averaged more than 3 feet (9 m)
in height, while unprotected seedlings continued to grow
slowly and averaged less than 1 foot (31 cm) tall.
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Treeshelters with California Black Ouk. We have also
used treeshelters with California black oak, but with
very different results. T a trial with this species, treeshel-
ters did not promote accelerated height growth, and
seedlings in 4ll treatments, including uncovered controls
and seedlings covered with seedling protection tubes,
remained quite smali, even after 3 years. Friske (1997)
used treeshelters with California black oak in Yosemite
National Park and, after 6 years, found that while
seedlings in treeshelters were significantly taller than
those in open plastic mesh, they averaged less than 2 feet
(.6 m) in height. It is unclear why this oak species seems
to initially grow so slowly, both with and without
treeshelters.

Treesheiter Durabifity and Maintenance

Most shelters do not deteriorate readily. They remain
intact for a number of years (for durability comparisons,
see Windell and Hayward 1996) because they have stahi-
lizing ulraviolet inhibitots added to the plastic. In early
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Figure 34. These seedlings were in
treeshefters for 4 years, They continue
to stand upright after the treeshehers
are removed,

trials without stabilizers, treeshelters broke down
before seedlings had grown large enough to be self-
supporting. While attempts have been made to incor-
porate 2 quantity of inhibitors that will result in timely
degradation 310 5 years), this has not been routinely
successful and the treeshelters have not degraded as
expected (Kerr 1992). Strobl and Wagner (1996)
could detect no photodegradation of treeshelters after
5 years. This raises the question of when treeshelters
should be removed. In England, Kerr (1996) recom-
mends removing shelters before they begin restricting
the diameter growth of the saplings, or when meeshel-
ters are abrading and severely damaging trees. Until
this point, treeshelters help provide support and pre-
vent damage from rabbits, squirrels (which are a terri-
ble pest tn England and can girdle trees by stripping
bark), and deer (browsing and antler rubbing). For most
California species, however, growing to this size could
take a decade or more, and there may be aesthetic or
environmental reasons to remove shelters earlier.
However, it s important to leave shelters in place for at
least 3 years after seedlings have emerged from the top.
By the time seedlings are taller than the tops of shel-
ters, it is usually impossible to slip the solid shelters over
the seedlings, but it is fairly easy to slice these shelters
down the side using a razor or utility knife so they can eas-
ily be removed. It is especially important that treeshelters
be split or removed before trees become so large that their
diameters are as great as that of the shelters. At this point,
stem deformation or even sapling death can occur. To
reduce this possibility, some treeshelter manufacturers have
begun incorporating a strip down the sides with a pre-
formed weakness in the plasdc. This is intended to permit |
the shelters to split apart when plants grow and press .
against the sides of the shelters. Whether or not this Wﬂl
work rehably is yet to be determined.
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Finally, even though treeshelters have been shown
to improve water relations and accelerate seedling
growth, it is important to caution that they do not elimi-
nate the need for weed control. Kerr (1996) noted that
“the use of effective weed control in combination with
treeshelters is very important to ensure rapid establish-
ment of young trees.” It is also important to remove
weeds growing inside shelters because the favorable
environment inside can lead to rapid weed growth.

Fertilization

There have been reladvely few fertilization trials with
native California cak plantings, and those that have been
conducted have had mixed results. Adams, et al. (1987
reported a negative effect of granular, slow-release fertiliz-
er (18-6-12) placed beneath blue and valley oak acorns
and transplants at time of planting. Tappeiner and
McDonald (1980), however, reported that annual fertiliza-
tion with ¥4 pound (113 g) per seedling of 16-20-0
enthanced survival and height growth of California black
oak. McCreary (1996) also found that .74-cunce (21-gm),
slow-release, fertilizer tablets (20-10-5), placed below out-
planted blue oak acorns and seedlings, significantly
Increased both diameter and height srowth. In the eastern
and northern United States, fertilizers have been consis-
tently reported to Improve oak seedling performance
{Johnson 1980). Differences in the California findings
may be partially explained by an interaction with weed
growth. In the first trial mentioned (Adams et al. 1987),
weeds were not completely controlled and may have ben-
efited more from the fertilizer than the seedlings, resulting

in greater competition. In other trials,
the plots were kept largely weed-free,
and increased competition was not
a problem. Obviously, soils can also
vary tremendously in their feruliey,
and seedling response to fertilizers
varies accordingly

Compared with other costs asso-
ciated with artificial regeneration,
fertilization is inexpensive. The .74-
ounce (21-gm} tablets used in the
study above (McCreary 1996) cost
about 3¢ each in 1993 when pur-
chased m bulk, 56 even small
lmprovements in performance were
worth the costs. Since they are so
inexpensive, we recommend using
ferslizer tablets, placing them 3 10 4
inches (7.5 10 10 cm) below seedling
roots at the tirae of planting.

Irrigatibn of Rangeland Oaks

When, Where, and How Much to lrrigate

In large-scale, wildland plantings, irrigation is generally
not practical, especiaily if there is not an available water
source near the planting area. In some settings, however,
especially where cost is not as great a concern, it may be
possible to water seedlings for several years after plant-
ing. Because water stress can seriously limit seedling sur-
vival and growth, irrigarion can greatly improve the
chances of establishment, especially on dry sites.

Effects of Different Soils. Sites and soils are very differént
and can have a tremendouws effect on moisture-holding
capacity and the availability of water for the seedlings.
Plantings in deep, sandy, altuvial soils along the
Sacramento River may need to be watered almost daily
during the first year after planting. In the heavier, shal-
lower soils at the University of California Sierra Foothill
Research and Extension Center, however, this is not the
case. We conducted a trial with newly planted valley oak
seedlings at the SFREC that compared {our treatments:
no irrigation, 1 gallon (3.8 L) of water weekly, 1 gallon
{3.8 L) every 2 weeks, and 1 gallon (3.8 L} every 4
weeks (McCreary 1990b). All 30 seedlings from each
treatment in this study survived, indicating that irriga-
tion was not necessary for establishment. After the first
year, those that received any of the three irrigation treat-
ments were significantly taller than unirrigated plants,
but there were no significant differences among the three
irrigated groups. This suggests that 1 gallon (3.8 L) of
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water every 4 weeks was suflicient
during the first year in these soils and
this environment.

{n a study that evaluared soil
moaisture availability as a factor affect-
ing valley oak establishment at The
Nature Conservancy’s Cosurnnes River
Preserve, irrigated, feld-planted
seedlings grew vigorously while unirri-
gated seedlings had greater water
stress, less growth, and higher mortali-
ty (Meyer 1991). Bernhardt and
Swiecki (1991) examined the value of
frrigating direct-seeded valley oalk and
found that frrigation initially had a sig-
nificant positive effect on seedling
growth at two of three sites, However,
irrigation was extremely expensive
compared with moisture-conserving
mulching treatments. Six years after
planting, irrigation showed no positive
effects on swrvival or growth, and it was observed that
“irrigated seedlings generally sustained greater damage
from small herbivores than did unirrigated seedlings.
Damaging animals may be attracted to irrigated sites by
the moist soil or increased succulence of oak tssues”

{Bernhardr and Swiecki 1997,

Irrigation Varies by Species. Light and Buchner (1999}
found that optimum irrigation amounts varied for four
oak species evaluated on California’s North Coast.
Providing water enhanced growth of each species, but
there were levels of irrigation above which growth
declined. Oregon white oak, for instance, performed
best on a frequent irrigation schedule that caused blue
oak growth to decline. At lower levels of irrigation, how-
ever, blue osk growth peaked, while the performance of
Oregon white oak declined. They concluded that to
thrive, all of the oak species evaluated (which also
included California biack oak and interior live oak)
needed “appreciably more water than is available from

rainfall alone.”

Effects of Weed Control. It is important to remember that
the need for irrigation is closely related to weed control.
In almost all sitvations where there is little or no weed
control, irrigated seedlings will still be under moisture
stress. In fact, supplemental water can cause so much
growth of competing plants that oak seedlings are
adversely affected. Eliminating corapeting vegetation can
lessent water stress and greatly reduce or even do away
with the need for supplemental water. At the SFREC,
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which averages 28 inches (71 cm) of rainfall annually, we
have concluded that supplemental irrigation is not neces-
sary in our blue, valley, and interior live oak trials as long
as we maintain areas around seedlings free of weeds for at
least 2 years (preferably longer). Planting seedlings late in
the season when soils are already becoming dry creates an
exception. In this situation, we like to water-in seedlings
to make sure that there is adequate initial moisture in the
soil and air pockels are eliminated.

Earthen Basins. In many oak plantings that are irrigated,
earthen basins are constructed around individual
seedlings to form a reservoir that can hold several gal-
lons of water (Bush and Thompson 1989), This is espe-
cially important in heavier soils where percolation can
be slow and on slopes where irrigation water would run
off too rapidly. With a basin, a large quantity of water
can be added and then left to soak in gradually.
Generally, these basins are 1 to 2 feet (30 to 61 cm)
wide, with sides that are several inches tall (fig. 35).
They need to be reasonably level, however, or water will
drain out of therm when they are filled. Basins have an
added advantage of capturing greater quantities of rain-
fall, so even without irrigation, the soil moisture condi~
tions in the rooting zone should be improved. Basins
can be difficult and time consuming to construct, espe~
cially in hard, compacted, or tocky soil. This adds to
the cost of planting and must be considered along with
the benefits expected. In drier regions, and especially -
where plants will be irrigated oceasionally; basin con-
struction is prebably a good investment. We generally
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Figura 35. An earthen water basin can prevent rapid runoff of
irrigation water.

do not use them at the SFREC since we have found that
irrigation is not necessary, as long there i$ good weed
control. At a planting in Walnut Creek, however, basins
were essential because plantings were on steep slopes.
Withowt basins, imigation at this site would have been
mefective.

Potential Risks of Disease with Surnmer lrrigation
It is well recagnized that summer irrigation around
native California vaks can prove deadly; since diseases
such as ozk root fungus {Armillaria mellea) and crown
rot (Phytophthora cinnamomi) prolilerate where it is warm
and wet, conditions which normally do not occur in the
Mediterranean climate of the state (Raabe 1980).
Irrigation around mature oak trees, which have evolved
in conditions where summer rainfall is rare, should be
avoided. Consult any arborist and you will hear horror
stories of magnificent oak trees lost to disease after a
homeowner put in a lawn beneath them and began
watering. But, while there has not been much research
on the summer irmigation of oak seedlings, it appears
that small seedlings are less sensitive to diseases from
warm and moist soils. Also, the benefits of summer irri-
gation can ourweigh the risks for seedlings that are
under substantial moisture stress. To reduce potential
risks from watering, it is recommended that irrigation be
deep and infrequent rather than often and shallow. If
only several waterings are planned, it is better to time
them to extend the normal rainy season inte late spring
rather than provide water in the middle of summer.

Superabsorbants

There are a variety of soil amendments on the market
that claim to reduce moisture stress on plants. Many of
these are superabsorbant hydrogels, polymers that
absorh and retain several hundred times their own
weight in water. Theoretically, they improve water rela-
tions by binding water when it is available and then
slowly releasing it. These materials do not create any
new water, but they can influence moisture availability
over time. While the effectiveness of these materials is
debated, it is hard to imagine a situation where they
would be particularly useful for wildland oak plantings.
First and foremost, it would be prohibitively expensive
to mix these materials into the soil where the oaks are to
be planted. A variation of these materials are containers
similar to milk cartons that contain a polymer gel. These

are placed in the ground next to planted seedlings. The

material inside the I-pint (47-L) or 1-quart (.95-1) con-
tainer is supposed to slowly release moisture to the tar-
get plant over a period of several months. We did a

small field trial evaluating blue oaks with and without
these containers and could find no benefit.

Shading Oak Seedlings

Blue oak has been characterized as highly intolerant of
shade (Sudworth 1908), and it has been reported that
biue oak saplings do not survive under dense shade
(Swiecki and Bernhardt 1998). However, there is some
evidence that providing artificial shade may improve field
performance of planted blue oak m certain situations.
Muick (1991) compared the response of directly-sown
blue cak acorns in full sunlight and 50 percent shade and
found that shade improved both emergence and survival.
Artificial shade provided by placing commercially avail-
able “shadecards” on the south side of seedlings has been
reported to improve Douglas fir survival in some situa-
tions (Helgerson 1990), and shade may offer some benefit
for oaks on dry exposed sites, although the gains are like-
ly to be small. We used black plastic shadecards in one
study with blue oaks at the University of California Sierra
Foothill Research and Extension Center but found that
seedlings quickly grew above them. We could detect no
improvement in survival or growth (McCreary 1989)
from this treatrnent and have not used shadecards since.

Top Pruning Oak Seedlings

Studies outside of California have indicated that there are
benefits from top pruning oak seedlings, both before and
after lifting from bareroot nurseries {South 1996,
Johnson 1984 or just after ourplanting (Adams 1984).

o
i

e

R

i

e A
L s

e SR S b Pk e

=y i

&

o
i
iz




This is done to create plants of uniform size with more
favorable shoot to root ratios. In California there has been
no research on top pruning oaks in nurseries. At SFREC,
we did a trial to test whether top pruning after field
planting would be beneficial (McCreary and Tecklin
1993b). One-year-old blue oak seedlings in containers
were top pruned at the time of field planting and com-
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pared with both large and small, unprimed controls. After
two growing seasons, top pruned seedlings had signifi-
cantly greater height and caliper increments than the
other seedling types, suggesting that seedlings with targe
tops should be top pruned before or just after field plant-
ing to enhance performance.
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Appendix A

Nurseries That Sell Oak Seedlings and Saplings

Below is a list of some of the wholesale and retail nurseries in California that produce native oaks in various sizes, rang-
ing from seedlings in liners to specimen trees. The species of oaks grown at each nursery are not identified since this
depends on several factors, such as acorn avaﬂability and demand, and can vary from year to year. Please contact the
nursery for a current list of species and stock sizes available.

Al Seasons MNursery
McKnew Enterprises

P O.Box 2128

Ellk Grove, CA 95759
916-689-0902
hup/rwww.growtube com

Arrowhead Growers

990 Rutherford Cross Road
P O. Box 308

Rutherford, CA 94573
707-963-5800

Birterroot Restoration Inc.
55 Sierra College Boulevard
Lincoln, CA 95648
916-434-G695

Blue Oak Narsery

2731 Mountain Oak Lane
Rescue, CA 95672
530-677-2111

Calaveras Nursery

1622 Highway 12

Valley Springs, CA 93252
200.772-1823

California Conservation Corps
Napa Satellite Center

B . Box 7199

Napa, CA 84558

T07-233-7783

California Department of Forestry and
Fire Protection ’

1, A Moran Reforestation Center

B O. Box 1560

Dawvis, CA 95617

330-753-2441

California Flora Nursery
2990 Somers Street

P O. Box 3

Fulion, CA 95430
707-528-8813

Circuit Rider Productions, Inc.
Native Plant Nursery

9619 Old Redwood Highway
Windsor, CA 95492
707-838-6641

Cornilower Farms
B O, Box 806

Elk Grove, CA 35759
016-6890-1015

Drought Resistant Nursery
850 Park Avenue

Monterey, CA 93940
831-375-2130

Elkhorn Native Plant Nursery
EO. Box 270

Moss Landing, CA 95039
B31-763-1207

Freshwater Farms
5851 Myrtle Avere
Bureka, CA 95503
B800-200-2969

J. M. Oak Tree Nursery

430 La Lata Place

Buellton, CA 93427

803-688-3563 {by appointment only}

King Island Wholesale Nursery
5438 West Eight Mile Road
Stockeon, CA 95219
209-957-6212

Las Pilitas Nursery

3232 Las Pilitas Road
Santa Margarira, CA 93453
805-438-5992

htipfwvrw laspilitas.com

Matsuda Nursery
8501 Jackson Road
Sacramento, CA 95826
916-381-1625

Native Oak Nursery
45 Webb Road
Watsonville, CA 93076

8§31-728-8662

Native Revival Nursery
5022 Soquel Dtive
Aptos, CA 95003
831-684-1811

Native Sons Wholesale Nursery
379 West Bl Campo Road

Arroyo Grande, CA 93420
805-481-5906

Nerth Coast Native Nursery
B Q. Box 744

Petaluma, CA 94053
07-769-1213

Specialty Oaks Inc.

12552 Highway 20

Lower Lake, CA 95457
7079052275
http/ferwwspecialtyoaks.corm

Tree of Life Wholesale Nursery
E O.Box 736

San Yuan Capistrano, CA 92693
949-728-0685

Village Nurseries
1589 North Main Street
Crange, CA 92867
800-342-0200

Yerba Buena Nursery
19500 Skyline Boulevard
Woodside, CA 94062
650-851-1668
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Appendix B

Sources of Materials for Oak Regeneration Projects

REITEG TR
All Seasons Nursery
McKnew Enterprises
PO . Box 2128
Elk Grove, CA 95759
916-689-0002
http:/fwww growtube com

Treegard—Albert E Kubiske
3825 Highridge Road
Madison, WT 533704
608-337-9093

Terra Tech

International Reforestation

Suppliers '
2635 West 70 Place
Fugene, OR 07402
B00-321-1037
S503-345-0597

American Foresay Technology, Inc.

100 North: 500 West
West Lafayette, IN 47906
763-583-3311

Tree Pro
3180 West 250 North
‘West Lafayette, IN 47006
800-875-3071
hitp:ifwww ireepro.com

Tree Sentry Treeshelters
B O. Box 607
Perryshurg, OH 43552
419-374-69350

Treessentials Company
2371 Waters Drive
Mendota Heighs, MN 35120-
1163
800-248-8239

Digger’s Product Development, Inc.
2O, Box 1551
Sodquel, CA 95073-2531
831-462-6095

Steewe & Sons, Inc.
2280 Southeast Kiger Island Drive
Corvallis, OR 97333
800-353-5331
hitp:/Awerwstuewe.com

Monarch Manufacturing
13154 County Road 140
Saltda, CO 81201
800-284-0390
hitp:/fwww.monarchmig,com

Spencer-Lemaire Industries Limited
114061191 Streer
Edmonton, Alberta
Canada T5G 2X8a

BOO-668-8530

Terra Tech
International Reforestation Suppliers
2635 West 70 Place
Eugene, OR 97402
B800-321-1037

503-345-0597

Ll
Treessentials Company
2371 Waters Drive
Mendota Heights, MIN 55120-1163
' 800-248-8239
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