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EXECUTIVE SUMMARY

This riparian restoration plan describes the site conditions and activities for the
restoration of the East Field, of the Del Rio Wildland Preserve. The 96-acre site is a
flood-prone property bordering Angel Slough to the east and Llano Seco Rancho to the
north. River Partners owns the Del Rio Wildland Preserve, which is located in Glenn
County five miles north of Butte City. The Wildlife Conservation Board provided funding
for both the acquisition of the Del Rio Wildland Preserve and restoration of the East
Field. As a condition of the acquisition grant, River Partners will transfer ownership and
maintenance responsibilities back to the State of California within five years.

The East Field was cultivated as an almond orchard for approximately 20 years. The
almonds were removed in November of 2002. The site is outside the flood control levee
at the edge of the Butte Basin Overflow Area and currently floods on a 4-5 year interval.
MBK Engineers prepared the hydraulic analysis, which states that the proposed
restoration on the East Field will have no adverse effect to the flood flows or the flood
control levee.

Based on soils, hydrology, wildlife habitat requirements, concerns of neighbors and the
hydraulic analysis, we propose to plant several distinct vegetation types or series,
including 30 acres of native grasses only. The remaining 66 acres includes
approximately 16,000 riparian plants representing four riparian vegetation series:
Fremont cottonwood, Mexican elderberry, mixed willow, and valley oak. Due to
Encroachment Permit restrictions, no elderberries will be planted at the site and were
substituted with other shrubby natives. Row and plant spacing will be 20 feet by ten
feet, except for some cluster areas in the middle of the site and a perimeter buffer strip
along the eastern border, which will have a spacing of 20 feet by five feet. The cluster
areas, approximately six acres total, provide higher quality nesting and foraging habitat
for target bird species. Planting was slated to begin in the fall of 2003; however, due to
delays in securing the Encroachment Permit, planting has been postponed to spring
2003.

Restoration of the East Field will add 96 acres of native riparian habitat to the adjoining
conservation easements on Llano Seco Rancho and the Hidden Mallard duck club.
Contiguous riparian habitat is crucial to the health of native wildlife species, including
Black headed grosbeak, Swainson’s hawk and Yellow-billed cuckoo.

Developing public access and educational opportunities were additional conditions of
both the acquisition and restoration grants. With the aid of a LEGACI grant, River
Partners worked with neighbors and concerned citizens to develop a conceptual
management plan. A parking lot and potable water source will be developed at the
south edge of the field to accommodate the public. A Native American plant extraction
area will also be developed. We have already formed partnerships with local schools
that are ready to assist with the restoration and visit the Del Rio Wildland Preserve.
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Riparian Restoration Plan for the Del Rio Wildland Preserve
Glenn County, California

. INTRODUCTION

A. Project overview

On May 14, 2003, River Partners (formerly Sacramento River Partners) signed a three-
year cooperative agreement with the Wildlife Conservation Board (WCB), to restore 96
acres of the Del Rio Wildland Preserve in Glenn County. This restoration plan will
describe the site, analyze the site’s restoration needs, and outline the implementation of
the project. Our analysis suggests that the site be restored to a complex of mixed
riparian, valley oak woodland, and open savanna. In the long-term (>30 years) areas of
the site will become valley oak savanna and woodland. The plant design varies over the
site to provide wildlife features, facilitate public access, and to match species to site
conditions.

B. Cooperative relationships and funding sources

River Partners, a community-based non-profit organization that restores and protects
riparian habitat, currently owns the property and will implement the restoration project.
Long-term property ownership of the Preserve will be transferred to the California
Department of Fish and Game (CDFG) or another land management agency, once it is
restored. Restoration of the 96-acre almond orchard is the first phase of this process,
and funding is provided through a WCB grant (# WC-2104SC). Funding comes from
bond money from Proposition 12 (Safe Neighborhood Parks, Clean Water, Clean Air
and Coastal Protection Bond Fund) passed by voters in 2000. Work will be completed
on this project by December 1, 2006. We plan to work cooperatively with state and
federal agencies, adjoining landowners, and the public during planning and
implementation.

C. Project goals and objectives

The project goal is to convert a flood-prone former almond orchard on the Del Rio
Preserve into riparian habitat. The project objectives are:
« Restore approximately 96 acres of self-sustaining native riparian vegetation
within a 3-year period,
« Increase and improve wildlife habitat for threatened and endangered species,
« Link the restored project area to existing habitat in the Sacramento River
floodplain.

D. Summary of special considerations

In addition, the site requires several special considerations for the implementation of the
project. The project should:
« Plant edges of fields with native species to reduce potential for colonization of
invasive, non-native plants,
« Use Sacramento Valley seed sources,
« Communicate with neighbors about site activities,
« Review plant design for measurable hydraulic changes,

Del Rio Wildland Preserve Restoration Plan March 31, 2004
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Develop public access and facilities (parking, activities, trails, trash removal,
restrooms, and potable water source),

Develop a fire management policy,

Incorporate and monitor a native plant extraction area for selective harvest by
Native Americans,

Develop a plan for public and hunting access and use, and

Coordinate with the Department of Fish and Game.

E. Purpose of restoration plan

This plan will:

Summarize the site history, soils, topography, hydrology, vegetation, and wildlife
usage,

Outline our current understanding of the physical and biological factors that
influence site ecology (a conceptual site model),

Identify project goals, objectives, management hypotheses, and potential
implementation challenges,

Describe the plant design and the rationale for its selection,

Outline project implementation, and

Provide a timeline for project milestones.

The restoration plan provides an adaptive management framework (Sacramento River
Partners 2003) to evaluate project progress and success. This framework links
monitoring and implementation to the restoration plan to determine project success and
suggest management improvements.

Del Rio Wildland Preserve Restoration Plan March 31, 2004
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Il. SITE DESCRIPTION

A. Location

The Del Rio Wildland Preserve (Del Rio) is located in the southeastern corner of Glenn
County just south of the LIano Seco Rancho. Del Rio is approximately five miles north
of Butte City and one mile east of the Sacramento River at River Mile 175L (Figure 1).
The 259-acre property occupies flood-prone land between the Sacramento River Flood
Control Project (SRFCP) setback levee and Angel Slough (Figure 2). Del Rio can be
divided into the followings sections:

« Existing riparian habitat — 27 acres,

« Walnut orchard (West and Middle Fields) — 136 acres, and

« Former almond orchard (the East Field) — 96 acres.
A small yard area and a swale that bisects the walnut orchard are other notable
features. The East Field is the focus of this report. Adjacent properties to the north and
east are private lands protected by conservation easements managed for wildlife or
owned by the US Fish and Wildlife Service. The prune orchard and crop fields to the
south of the site are privately owned.

B. Land-use History

No known prehistoric Native American resources have been recorded on Del Rio, but
have been recorded in the vicinity along the Sacramento River (Bayham 2003).
Available land-use history is limited. In 1910, Howard and Ella C. Goodman owned the
property (Glenn County Title Company 2001). The Goodman’s predominately grew dry
land grains on Del Rio until the 1950’s (D. Young, personal communication). The 1937
aerial photograph (Appendix |) shows grain on the present walnut orchard area. The
East Field had the poorest soil on the property (D. Young, personal communication).

In the 1950’s the East Field was leveled, using a natural ridge along the eastside of the
field to fill the swales that ran north to south down the middle of the field (D. Young,
personal communication) (see aerial photos and USGS quad map, Appendix I). Row
crops were grown on the field in the 1970’s and in the fall of 1982, the field was ripped
north to south in preparation for planting of the almond orchard (J. Burress, personal
communication). The fallow field was subsequently scoured by high flood flows during
the winter of 1982-83. The almonds, planted in 1983, never produced a good crop (W.
English, personal communication). Many of the trees on the eastern half of the field
were severely stunted. River Partners bought the property in 2001. The almonds were
removed in November 2002.

1. Agricultural Infrastructure

The former almond orchard developed on the East Field was flood irrigated from west to
east. A 50 hp lift pump located along the north end of the property delivered water to
the west side of the East Field via a 15-inch diameter supply pipe. A head ditch and
siphon pipes distributed water to the field. Current lessees of the property (James and
Brian Coffman), indicated that the lift pump is in adequate working condition to flood
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Figure 1. Location and Vicinity Map, Del Rio Wildland Preserve, Glenn County,
California.
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Figure 2. East Field Restoration Area, Del Rio Wildland Preserve, Glenn County,
California.
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irrigate the East Field. They currently use the lift pump and a booster pump to irrigate
the Middle Field walnut orchard. Flood-irrigation water moved very slowly in the middle
section of the East Field and then quickly across the eastern half. Details on the
irrigation system are provided in Table 1.

The field drains at the southeast corner through a corrugated metal pipe culvert under
the access road to Hidden Mallard Duck Club and into a ditch along the north side of
Road 50. The pipe is in poor condition.

Table 1. Specifications of existing irrigation system for the East Field, Del Rio
Wildland Preserve.

Parameter Pump
Well depth (feet below surface) Unknown
Casing size (inches) 14-16 inches
Pump type Centrifugal
Horsepower 50 hp
Power source Electric/generator
Serial # 116074
PG&E meter R 55178
System operating pressure (psi) 15
Output (gal/min) 2400
Type of irrigation system Flood irrigation (row and furrows), also used for sprinklers.
Drainage To southeast corner of field through a 16-inch x 20-foot corrugated

metal pipe. Some water would drain on the northeast corner as well.
Water ultimately reaches Angel Slough.
Number of sets 5 (sprinkler)

2. Soils

Soil texture and profile-stratification greatly influence the ability of plants to survive and
grow. Knowledge of the soil profile (and any barriers to growth, such as hard pans,
sand lenses, or clay layers), soil moisture, depth to water table, and root distribution
influences the planting design and management. Accounting for these factors with an
appropriate plant mix will ensure a high probability of successful plant establishment.
We looked at existing soil survey information and also conducted an on site
investigation.

3. General soil series information

Soils on the site reflect the property’s unique location between the active channel and
flood basin. The Glenn County Soil Survey (Begg 1968) identifies four soil series on
Del Rio (Appendix II):

Landlow clay (La),

Marvin silty clay loam (MbA) (slightly saline alkali),

Marvin silty clay loam (MbB) (moderate saline alkali), and

Zamora silty clay loam (ZbA).

4. Results of site soil survey

River Partners conducted a study of the site’s soil conditions to gain a more refined
understanding of field conditions. Our soil survey and interpretation indicated significant
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differences with the Glenn County Soil Survey (Begg 1968), which may be due to
changes due to historical land leveling or differing soil survey methods.

On July 9 and 10, 2003, staff from River Partners and the Natural Resources
Conservation Service (NRCS), Chico Soil Survey office, conducted soil pit surveys (field
logs presented in Appendix Ill). River Partners dug ten soil pits with a backhoe (Table
2) to depths of approximately ten feet (Figure 3). Based on this survey and previous
surveys on Llano Seco Rancho, NRCS staff produced a revised soil map and identified
three soil series on the site (Figure 3):

« Llano Seco Silty Clay Loam (250) - northwestern section of the field,

« Parrott-Vermet Complex (205) - in the historic channel that bisects the field, and

« Whitecabin-Ord Ferry Silty Clay Loam (255) - eastern half of field.

Table 2 summarizes the information collected from each soil pit, grouped by soil series.
Although it occupies a small area, the Parrot-Vermet Complex is the most productive
soil on site with no apparent restrictions to plant growth. We noted the southeastern
area of the site (mapped as the Llano Seco series) contained a weakly developed
hardpan at depths greater than 80", while other areas contained a more cemented hard
pan at a shallower depth. This difference has implications on the plant design and we
separated these descriptions in Table 2. We found inclusions of “slickensides”,
indicating a heavy vertisol (clay soils with a high shrink swell potential), within areas on
site that did not fit into the classification system above.

C. Topography
The Del Rio Wildland Preserve is located in the transition between the more recently
deposited alluvial soils and the heavier basin soils. Topography and drainage patterns
suggest that Angel Slough and the overflow of the Sacramento River into the Butte
Basin shaped landforms more than river meanders have. Numerous examples of
“islands” of older soils separated by new channels are evident on the Glenn County Soil
Survey (Begg 1968).

East of the restoration site is a ridge, and then the western branch of Angel Slough,
which follows the western edge of an uplifted basin within the Sacramento River flood
plain. Towards the river to the west, lies the higher ground of the natural levees and the
East-Side levee of the Sacramento River Flood Control Project (SRFCP). The original
topography was obliterated with land leveling for agriculture, but historically, several
natural swales on the site carried floodwaters to the Butte Basin (see aerial photos and
USGS map Appendix |; Figure 1). The SRFCP levee cuts off the overland flow into
remnants of these swales north of the site.

Recent flood flows have eroded the northeastern corner of the East Field. Flood
irrigation of the almonds on this field revealed that the eastern half has a greater slope
than the western half. Irrigation water generally drained to the southeast corner, but
some water drained to the northeast corner. To assess the irrigation potential of the
field, River Partners had the elevation of the field detailed with laser leveling equipment
and software (Figures 4 and 5).
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Table 2. Summary of revised soil series based on 2003 investigation at the East Field, Del Rio Wildland Preserve,
Glenn County, California.

Soil Property  Whitecabin-Ord Ferry Silty Llano Seco Silty Clay Loam Llano Seco Silty Clay Loam Parrott-Vermet Complex

Clay Loam (255) (250) (250) (205)
(shallow hardpan) (deep hardpan)

Pit number 6, 7 and 8. 1,4and 5 2and 3 9

Location Eastern third of field Northwest corner of field Southeast corner and western In historic channel that bisects

portion of field. the field

Profile Silty clay loam to silty clay (6  Silty clay loam (approximately Silty clay loam (approximately Silty clay loam at the surface
to 20 inches) overlaying a 8 inches) overlaying heavy 8 inches) overlaying heavy with a gradual transition to
moderately to strongly silty clay with a hardpan ata  silty clay. Hardpan at a depth  coarser material, silty loam,
cemented hardpan. depth of 58 to 68 inches. of 80 to 86 inches. and finally to fine sandy loam

at 10 feet down.

Hardpan? Yes, shallow (between 6-28”). Yes, moderately shallow Yes (weakly cemented), deep No (pit down to 100”).

’ (between 54-68”). (between 80-86").

Root distribution  None below hardpan, except  Roots distributed throughout  Fine roots above, but very few Roots throughout profile.
within historical animal upper two layers, along the below the weak hardpan.
burrows (Pit 7). planes and prisms of the

Vertisol. None below hardpan.

Soil moisture The silty clay loam layer was  The silty clay loam layer was  Top layers dry and lower The upper layer dry but all
dry and the lower layers were dry and the lower layers were layers moist. No groundwater lower layers were moist. No
moist. No groundwater moist. No groundwater encountered. Oxidized iron ground water encountered.
encountered. encountered. and manganese present above

hardpan, suggesting a
seasonal water table.

Glenn County Sail Landlow clay (La) Marvin Silty Clay Loam (MbB) Marvin Silty Clay Loam (MbA) Zamora (ZbB)
Survey equivalent

Other notes The area around Pit 8 Top layer forms deep cracks. The silty to silty loam below No barriers to growth, almonds
experiences the highest The dark brown silty clay layer the hardpan is a yellowish in this area were the largest
velocity of floodwaters. lightens in color with depth. brown. and most productive on the
Gravels found in the upper The silty layer below the site.
layer, and the hardpan was the hardpan is a light yellowish
close to the surface. brown.
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Figure 3. East Field soil series and soil sampling locations, Del Rio Wildland Preserve, Glenn County, California.
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Figure 4. Topographic map, Del Rio Wildland Preserve, Glenn County, California.
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Figure 5. East Field elevation model, Del Rio Wildland Preserve, Glenn County,
California.
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D. Hydrology

The site lies approximately 1/4 mile due south of the upper end of the SRFCP East-Side
Levee, and near the western channel of Angel Slough. During flood events, water flows
out of the Sacramento River and into the Butte Basin. The site lies within the overflow
corridor. DWR staff suggests that the East Field floods every 4-5 years, which is
supported by neighbor observations (T. Southam, personal communication). The site
last flooded in 1999, with approximately 8 feet of water passing over the southeast
corner of the field (D. Miller, personal communication). The northeastern corner of the
field experiences the highest velocity during flood events based on neighbor
observations, an existing hydraulic model of the area (Ayers and Associates 1997), and
physical evidence (gravels on the surface soil and debris in adjacent trees). This area
of the orchard was abandoned.

As part of the Encroachment Permit Application for the project (Appendix IV), MBK
Engineers (MBK) conducted a hydraulic analysis of the proposed restoration project and
concluded that the restoration project would not adversely affect the Butte
Basin/Sacramento River flood area for the following reasons:
e The overall density of trees will be less than the previous almond orchard,
e The Butte Basin Overflow Area is quite wide at this point (20,000 feet) in
comparison to the planting area (1200 feet), and
e Flow velocity (an average flow velocity of less than one foot/second across the
field) is relatively low based on an existing Two-Dimensional Hydraulic Model
(Ayers and Associates 1997).

E. Vegetation

1. Pre-development conditions

Few sources of information document the pre-development (prior to cultivation in the
early decades of the 20™ century) condition of the vegetation on the East Field.
However, based on the 1937 aerial photograph, the East Field did support some large
trees and the soil survey suggests a combination of oak savanna and woodlands may
have been supported on site with significant areas of grassland.

2. Current project area conditions

Vegetation on the East Field is typical of fallow farmland. Non-natives, such as black
mustard, dandelion, mayweed, sow thistle, aster, and a variety of grasses (wild oats,
Johnson grass, Bermuda grass, and annual ryegrass), were common during the June
2003 vegetation survey. Resprouting almond rootstock (Marianna variety) were also
commonly distributed across the field.

3. Current conditions adjacent to the project area
Soil characteristics greatly influenced land use in this area. Secondary channels of
Angel Slough were cleared, filled in, and used for agriculture. Angel Slough itself
escaped development because of frequent flooding. To the east of Angel Slough, the
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heavier soil and hard pans were cultivated for wheat, and later, for rice production.
Closer to the river, the deeper, coarser textured soils were well suited for orchards,
although frequent flooding often hampered production.

Vegetation to the north and east are managed for conservation purposes. The
conservation easement to the north is undergoing some native grass experiments and
may be planted to native species in the future, but is currently dominated with
non-native annual grasses. Some cottonwood and oaks have colonized areas near
swales. Planted cottonwoods along the border with the duck club indicate height
differences that may reflect soil conditions. As managed wetlands, lower areas of the
duck club; contain willows, smartweed, cattails, and other vegetation typical of wetlands.

Row crops and orchards lie to the south and west.

F. Wildlife

The site is contiguous with nearly 12,000 acres of wildlife conservation habitat on the
former Llano Seco Rancho managed by USFWS, TNC, and CDFG. Table 3 lists wildlife
species of special status present or potentially occurring in the vicinity of the Llano Seco

Rancho (Silveira 2001).

Table 3. Wildlife species to potentially benefit from restoration at the Del Rio

Wildland Preserve, Glenn County, California.

Categories Common Name Scientific Name
Bald eagle’ Haliaeetus leucocephalus
Birds Black headed grosbeak1 Pheucticus melanocephalus

Blue grosbeak
Burrowing owl
California quail
Common yellowthroat'
Mallard

Least Bell’s vireo'
Mourning dove
Ring-necked pheasant
Sandhill crane

Song sparrow’
Swainson’s hawk'
Swainson’s thrush'’
Warbling vireo'

Willow flycatcher’
Wilson’s warbler’
Yellow warbler
Yellow-billed cuckoo'
Yellow-breasted chat’

Guiraca caerulea
Speotyto cunicularia
Callipepla californica
Geothlypis trichas
Anas platyrhynchos
Vireo bellii

Zenaida macroura
Phasianus colchicus
Grus canadensis tabida
Melospiza melodia
Buteo swainsoni
Catharus ustulatus
Vireo gilvus
Empidonax traillii
Wilsonia pusilla
Dendroicha petechia
Coccyzus americanus occidentalis
Icteria virens

Wood duck Aix sponsa
Insects Valley elderberry longhorn beetle Desmocerus californicus diamorphus
Fish Sacramento splittail Pogonichthys macrolepidonus
Chinook salmon Oncorhynchus tshawytscha
Reptile Giant garter snake Thamnophis couchi gigas

" Bird focal species identified by the Riparian Habitat Joint Venture (RHJV 2000).
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lll. CONCEPTUAL SITE MODEL

This conceptual site model:
« Presents our understanding of the physical and biological factors that influence
site ecology,
« Outlines our restoration strategy,
. ldentifies ecological benefits and targeted wildlife species, and
« Describes the plant design.
The principles described in this section will guide the implementation of the project.

A. Past Environmental Conditions

Anecdotal and historical information is limited. Based on the soils information, the site
likely contained relatively dense vegetation along the old slough channel, but most of
the site was likely an open savanna (scattered scrubs and valley oaks) in areas over the
shallow pans of the Whitecabin soil series. This vegetation became denser and more
woodland-like as the hard pan descends or becomes poorly cemented to the south and
west. The East Field was probably less dense and comprised of relatively more drought
tolerant trees and shrubs than the Middle and West Fields where the walnuts currently
grow.

B. Comparison to Nearby Vegetation (Reference sites)

Reference sites provide a means of identifying suitable native vegetation. We
examined reference sites to approximate the three soil series identified on the site.

1. Llano Seco Soil Series (255)

Most of the land in this series has been cleared for agriculture, with grain and row crops
common. These soils underlie much of the restoration on nearly 300 acres on the Llano
Seco Unit (T1, T4, and T8) of the Sacramento River National Wildlife Refuge (USFWS).
These sites are approximately 3.5 miles north of the site adjacent to Angel Slough.
Important considerations learned from these plantings include:
« Rose, elderberry, valley oak, and box elder performed well on these challenging
soils.
« First year establishment was very important for long-term success.
« Native grass is an important component of these restoration projects.
« Plants were tank irrigated limiting their growth and establishment. The irrigation
options on Del Rio will provide plants with more timely available water, lessening
the challenge of establishing woody plants.

2. Parrot-Vermet Complex (205)

These soils occupy channels of Angel Slough. Important considerations from these
soils include:

« These soils flood frequently, and sometimes escaped clearing for agriculture.
The channel bottoms were disregarded in the Glenn County Soil Survey (Begg
1968).

« Slough channels along Angel Slough on Llano Seco were less impacted than
channels further south and contained more vegetative structure and complexity.
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« The understory is well represented by native plants notably healthy patches of
Santa Barbara sedge and creeping wildrye. In wet areas, we noted abundant
numbers of rose mallow, a rare plant.

« Vegetation structure is complex with multiple layers, dense cover, and layers
often interconnected by vines.

« Woody plants are typically limited to a few commonly found species,
predominately: valley oak, box elder, elderberry, California rose, blackberry (both
California and Himalayan), wild grape, poison oak, arroyo willow, sandbar willow,
black willow, cottonwood, and Oregon ash (occasional). Large numbers of
young willows and cottonwoods are found in moist areas recently managed for
waterfowl, but large individuals are also found.

« Unlike the site, naturally vegetated areas were almost always below the elevation
of the immediately adjacent area.

3. White Cabin-Ord Ferry Silty Clay Loam (205)

Land-use for these flood basin and basin rim soils include irrigated rice and wildlife
habitat. White Cabin soils are also present on the margins of the T4 restoration on the
Llano Seco Unit. Notable observations include:

« These areas pose particular challenges for crops because of their occasional
flooding and ponding, high shrink swell potential, presence of a duripan, and
limited permeability.

« The almonds previously grown in areas of this soil series had the poorest growth
and yield.

« Cottonwoods on the adjacent duck club, planted approximately 18 years ago,
were established with irrigation but have been watered only intermittently over
the last few years. Some of these trees are relatively short, reflecting the difficult
growing conditions. These plants increase in height to the south, which suggests
a deeper or more poorly defined hardpan.

C. Likely Successional Patterns without Restoration

Physical factors control the framework within which the biological community functions
(Pringle et al. 1988). However, as we move away from the main channel, the
magnitude, frequency, and duration of floods diminish (Gregory et al. 1991) and
consequently, biological factors become more important (Johnson et al. 1995).
Biological factors include:
e Competition (sunlight and moisture) from non-native species (Adams et al. 1992;
Danielson and Halvorson 1991; Efseaff et al. 2000),
e Rodent predation of seeds and girdling of young trees (Griffin 1980; Knudsen
1984), and
e Browse pressure from herbivores (insects, rabbits, and deer) (Griffin 1971).
The combination of these factors are also important (Griffin 1971, 1976; Knudsen 1984;
McCreary 1990). For example, weeds provide ideal habitat for rodents (Chouinard et al.
1999), which, in turn, can girdle young trees or consume seeds and acorns.
Management options that address these factors tilt the successional trajectory toward
desirable native riparian species. For example, restoration practices reduce plant
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competition from non-native species and limit the negative effects of predation and
herbivory.

Natural recruitment on this site is likely to be extremely slow. First of all, the cessation
of agricultural practices and the absence of native plants on the site will allow
non-native weeds to flourish. Other invasive species are likely to move onto the site,
such as yellow star thistle, Johnson grass, and perennial pepperweed. Once
established, these species, in combination with physical conditions (low flood velocity,
erosion resistant soils, and dry summers) will competitively exclude native plants. Many
native plants would grow on the site once established. The heavy weed cover is likely
to invite rodent seed predators and deer browsers that limit the success of even shade-
tolerant species. Without intervention, similar sites suggest that undesirable non-native
plants are likely to dominate, leaving the site devoid of native vegetation (and desirable
wildlife habitat) for decades.

D. Restoration Potential of the Del Rio Wildland Preserve

Once restored, the site will provide good wildlife habitat representative of a transition
area from riparian woodland to basin grassland. We will include a high proportion of
shrubs because they match well with the site conditions and will provide important
structural features and nesting habitat for targeted bird species. Native grass will be an
important component of the planting, especially in more open areas. Discrete areas
(Parrot-Vermet Complex) of the site are likely to support Fremont cottonwood and
willows among other plants. This complex of vegetation and structure will support a
variety of wildlife, enhance habitat on adjoining conservation areas, and reduce the
potential for non-native plants to become established on the site.

E. Restoration Strategies for the Del Rio Wildland Preserve

We recommend the following strategies for the East Field of the Del Rio Wildland
Preserve:

« Employ active restoration techniques to establish riparian vegetation. The
poor potential for native woody plant recruitment and the site’s strategic location
near existing riparian vegetation makes the Del Rio Wildland Preserve a good
candidate for active restoration. Active restoration employs modern farming
techniques to efficiently and rapidly establish riparian vegetation.

« Establish woody plants in the first year. Given the challenging soil conditions,
our assessment is that first year plant establishment will be critical to the long-
term success of the project. Keys to this success include: adequate plant
material, good site preparation, ability to irrigate the site rapidly, a fall planting
date, and good weed control. The project will be overplanted (planted over the
target level), so that follow-up replanting efforts will be minimal.

« Develop a plant design based on management objectives and current site
conditions. Good initial management practices will increase the number of plant
species that can be supported on the site. Our target vegetation is a pragmatic
design that considers current physical and biological site conditions, wildlife
needs, neighbor concerns, and public access. The design is not based strictly on
a “historical” or “climax” vegetation target.
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« Consider multiple time frames. The restoration planting can have long- and
short-term successional endpoints. For example, our assessment suggests that
in areas of difficult soil conditions, vegetation will convert (in the long-term > 30
years) to valley oak woodland or even savanna. In the meantime, the fast
growing, but relatively short-lived plants will provide important habitat to
threatened and endangered wildlife species, as the more shade-tolerant valley
oaks replace them. The advantage of this “two forest” approach is that the faster
growing species (Fremont cottonwood and willows) will provide almost immediate
structure and cover for wildlife, as the more shade-tolerant valley oaks mature.
Once established, these species may persist for decades.

« Build in research opportunities. We will build in trials to determine the
feasibility of incorporating new restoration technology.

« Use an adaptive management approach to the project. River Partners uses
an adaptive management approach (Sacramento River Partners 2003) to provide
a framework to evaluate project progress and respond to new information.

These practices have a demonstrated 80 percent plant survival rate, accelerated natural
recruitment of native species (through changes in microclimate and presence of seed
sources), and documented wildlife benefits in short periods of time (three years).

F. Identification of Ecological Benefits and Targeted Wildlife species

Riparian areas harbor the most diverse wildlife species of any other habitat in California.
Restoration of the East Field of Del Rio will have a number of ecological and biological
benefits over a relatively short time. Restoration will:
« Enlarge and connect habitat (diminish fragmentation) along the southern border
of LIlano Seco Rancho.
« Reduce the potential of invasion of non-native plant species.
« Improve the habitat for a variety of riparian dependent wildlife.

Our design approach will focus on the habitat requirements of a few targeted species
(Table 4). Habitat requirements originate from the California Wildlife Habitat
Relationship System, CWHR 8.0 (California Department of Fish and Game 2002).
These features will also benefit other species with similar requirements. For example,
habitat improvements for Black-headed grosbeaks (i.e. high local diversity of plants,
high structural diversity such as cottonwood groves with nearby openings) will also
benefit other migratory birds. Furthermore, we anticipate rapid wildlife responses. For
example, increased species richness of neo-tropical migratory birds is often seen within
three years of restoration (Geupel et al. 1997; RHJV 2000).
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Table 4. Matrix of targeted species habitat needs, Del Rio Wildland Preserve

Habitat Elements
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Species Habitats | T = Notable Habitat Features
Black-headed grosbeak ~ Montane Riparian Forest S S S E | S Occursin open woodland and near edges of denser stands, favors
(Pheucticus habitats with deciduous trees, especially oaks. Secondary food
melanocephlus) sources also includes flying insects.
California quail (Callipepla Valley Foothill Riparian Forest | S S 'S Requires a low, mosaic of brushy vegetation with grass/forb
californica) openings, taller shrubs and trees. Seeds and water are essential
elements for feeding.
Giant garter snake Valley Foothill Riparian Forest E Aquatic; primarily associated with marshes, sloughs and slow
(Thamnophis couchi gigas) Valley Oak Woodland moving creeks, retreats to water when disturbed. Basks on
Fresh Emergent Wetland emergent vegetation. Uses animal burrows for cover.
Least Bell's vireo (Vireo ~ Valley Foothill Riparian Forest | S E E E This species has been extirpated from its former range in the
bellj) Sacramento Valley. Inhabits low, dense riparian growth along
water or dry areas near intermittent streams. Typically associated
with willow, cottonwood, blackberry, and coyote brush.
Sandhill crane (Grus Valley Foothill Riparian Forest S Prefers open habitats with shallow lakes and fresh emergent
canadensis tabida) wetlands. Grains and emergent aquatic vegetation are essential
and forbs are secondary for feeding.
Swainson's hawk (Buteo  Valley Foothill Riparian Forest | S S S Nests in open riparian habitat, open grasslands with scattered
swainsoni) Valley Oak Woodland large trees or groves.
Herbaceous
Valley elderberry longhorn Valley Foothill Riparian Forest E Host plant is Mexican elderberry (Sambucus mexicana).

beetle (Desmocerus
californicus diamorphus)

Notes: E = essential habitat element, S = secondary habitat element, Montane Riparian Forest = Mixed Willow Series, Valley Oak Woodland =

Valley Oak Series.

Source: California Wildlife Habitat Relations Database (CWHR 2002).
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G. Planting Design

1. Purpose of planting design

The plant design is an important component of the adaptive management framework
and provides a testable hypothesis of our understanding of the site. The plant design is
intended to:
« Communicate project layout to field staff, project partners, and neighbors,
« Increase cost efficiency, while maintaining the integrity of the plant design,
« Match plant placement to site conditions, management objectives, or wildlife
habitat requirements,
« Estimate plant numbers so that appropriate numbers can be brought from the
nursery to the field,
« Provide a framework from which to analyze plant survivorship to improve current
and future projects, and
« Simplify replant decisions.

2. Procedure

Our procedure (Appendix V) allows the plant design to be translated to the field through
the use of a labeling system, which identifies a woody plant for each planting location.
This system allows us to rapidly implement the site-specific design (unskilled labor can
plant up to 25 acres and nearly 5,000 plants per day) and monitor survival patterns
across a field. Our procedure consists of the following steps:
« Review site assessment information,
« List design considerations (based on the physical setting, wildlife objectives, or
management issues),
« Match vegetation to site conditions and project goals
o ldentify appropriate vegetation series,
o Express plant arrangement for particular vegetation series (a “tile”),
o Provide a rationale for selection, and
o Assign vegetation series to project areas.
« Estimate plant numbers and develop a plant design map), and
« Enter data into a database, print labels, and modify database based on “as built”
information.

3. Notable site conditions and design characteristics

Physical and biological features influences long-term survivorship and the selection of
vegetation. However, the plant design does not simply match plants to site conditions
and must consider wildlife requirements and management practices. Based on the
available information, the most influential factors on the design are:

« Soil (generalized on Table 5),

« Wildlife objectives and the strategy to produce immediate habitat benefits,

« Hydraulic considerations, and

« Public access and education.
Specific design considerations are presented in Table 6.
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Table 5. Summary of soil factors that influence plant design.

Soil Series

Factors

Impact to plant design

White Cabin-Ord Ferry Silty Clay
Loam (255), inclusions of clay in
other series.

Llano Seco Silty Clay Loam
(250)

Parrot-Vermet Complex (205)

Significant barriers to plant growth
(heavy clay, shallow and well-formed

pan).

Some barriers to plant growth
(vertisol), although pan is deep or
poorly formed.

Few barriers to plant growth (loam,
no apparent pan in profile).

Challenging soil characteristics (hardpan and high shrink swell
potential) make grasses and forbs with only a few scattered woody
shrubs or trees possible. Areas will support native grass (NG), and the
hardiest plants associated with valley oak (VO), and Mexican elderberry
(EB) vegetation series.

These areas are likely to support grassland or savanna vegetation. The
influence of the hard pan diminishes to the south, enabling trees to
become more established. Areas will support native grass (NG), valley
oak (VO), and Mexican elderberry (EB) vegetation series. In addition,
Fremont Cottonwood (FC) and mixed willow (MW) vegetation will
survive in areas with a deep hardpan or seasonal wet conditions.

Ample soil moisture and lack of any root barriers allows this soil support
Fremont cottonwoods and other riparian species. We would anticipate
good growth in trees and shrubs, but this area is ill defined. Soils will
support valley oak (VO), Mexican elderberry (EB), Fremont Cottonwood
(FC), and mixed willow (MW) vegetation series.
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Table 6. Design considerations for the East Field at Del Rio Wildland Preserve.

Objective

Example of Project Design Considerations
(Hypothesis)

Project Objectives

Provide immediate (< 3 years) habitat Areas of the Del Rio Wildland Preserve are likely to sustain oak woodland, savanna, and grassland in the

benefits and high probability of
long-term survivorship

Maintain general flood flow

conveyance patterns
Minimize fire danger to site

Wildlife Objectives
Minimize disruption to wildlife

Minimize sources of weeds, provide
habitat along project edges

Maintain high plant species and
vegetative structural diversity

Provide cover and nesting sites for
Black headed grosbeaks

Provide habitat for California quails

Provide upland basking areas for
Giant garter snakes

Del Rio Wildland Preserve Restoration Plan
River Partners

long-term (>25-80 years). In the short term, relatively transient species (cottonwood and willows) will
provide several generations of targeted bird species with nesting and foraging habitat. Planting both forests,
maximizes quality habitat as the slow growing, but shade tolerant oaks mature.

Orient rows parallel to general flow direction and do not direct flows toward levees or other sensitive
structures (see next section).

Maintain a mowed 30-foot buffer during the restoration. Annual grasses are the most common fire hazard,
we will plant species to help shade out annual grasses along the perimeter of the site. The road area will be
planted to perennial grasses.

Use vegetation as a screen, by planting in curved rows and interplant ditch areas with grass and appropriate
plants in the final year.

Plant native plants to displace weeds in areas outside the main plantable area. We will use spreading plants
to out-compete the yellow star thistle that currently grows along these areas and eventually fill in the areas
between fields on the North border of the field.

PRBO data suggests that bird diversity is highest in areas with 5-7 shrub species over a 50-m” area. Design
considerations include varying density across the site to allow light gaps and create structural differences
(grouping trees together will create pockets of shade and light gaps), creating vegetation patches (grouping
small shrubs together will mimic larger plants and may attract desirable wildlife species faster than if they
were grown apart), and considering herbaceous plantings between plant rows.

Provide relatively low cover (4-25 feet) and food sources (berries, insects, and native grass seed). Requires
invertebrates in diet (CWHR 2003). Incorporate tiles that have a high proportion of low statured, densely
planted plants to increase cover (include some trees to provide a trellis system). Will also benefit a variety
of neo-tropical migratory birds.

Requires a mosaic of low brush vegetation with grassy open areas (CWHR 2003). Design contains discrete
areas of grass and low vegetation.

Native grass area is contiguous with wetland and vegetation on neighboring property.
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Objective Example of Project Design Considerations
(Hypothesis)

Provide potential habitat for Least Plant shrubby plants and young trees (<10 feet) to provide nesting cover. The creation of a relatively large
Bell’'s Vireo contiguous block of woodland will make the site less attractive to cowbird nest parasitism.

Provide foraging habitat for Sandhill  Plant shrubby, grassland area near wetland for loafing and foraging (native grass seed).
cranes

Provide foraging and nesting sites for Tall riparian trees will provide nesting and perching areas. Perennial grassland (RHJV 2000) provides

Swainson’s hawk consistent access to prey and good availability of prey.

Provide Valley elderberry longhorn Plant elderberry clusters across the site (contingent upon Reclamation Board approval). Buffers exclude
beetle (VELB) habitat while elderberry from areas that are subject to future maintenance areas or adjacent to private property. This
minimizing potential impacts to feature may be excluded on the Reclamation Board permit.
neighbors
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4. Match vegetation to site conditions and project goals

During an initial meeting of partners and staff, considerable discussion arose around the
interpretation of potential plant response to site soil conditions. Two conflicting
strategies arose:

« Plant areas to the long-term vegetation (valley oak series) at relatively low
densities with significant areas devoted to native grass in those areas of
especially shallow soils or heavy clay texture, or

« Plant areas to encompass a wider variety of plant species to maximize wildlife
benefits that once established with good management, may persist on the site for
decades.

Our plant design represents a hybrid of the two approaches. Areas of the poorest soil
will be predominately planted to native grass, but more marginal areas will be planted to
woody species. Using an adaptive management approach, we will respond to changes
based on analysis of first year survivorship and management practices. Poor
survivorship in the marginal areas will likely mean an increase in plants such as rose,
coyote brush, valley oak, elderberry, deer grass, etc.

Based on the site assessment, Del Rio (East Field) will support:

« Fremont cottonwood,

« Mixed willow,

« Valley oak vegetation series, and

« Mexican elderberry (a.k.a. Shrub).
The Reclamation Board encroachment permit does not allow the planting of elderberry.
Other shrubby plants have been substituted for elderberry and we renamed this series
“Shrub” for the purposes of this document. Figure 6 shows the locations of the four
proposed vegetation series in addition to the predominately native grass area.

To translate the vegetation series to the field, we consider the entire restoration area to
be made up of smaller planting units (a 5 row by 10-plant area), referred to as “tiles”.
Del Rio can be divided into a grid overlaying the site with each square on the grid
representing a tile. Vegetation can be assigned for each area of the grid, based on site
conditions or wildlife needs (Table 6). We will use the California Native Plant Society
(CNPS) vegetation classification system (Sawyer and Keeler-Wolf 1995) to
communicate the vegetation composition for each area (Appendix V).

The tiles describe plant composition (what plants are included in an area) and
arrangement (how the plants are located relative to each other). Arrangements allow us
to develop habitat features (for example grouping trees to create dense groves for
western yellow-billed cuckoos, or grouping small shrubs together to mimic large shrub,
for cover-dependent wildlife). Conventional ecological theory holds that high plant
species diversity and structural diversity, translates to high wildlife diversity. Thus,
alternative vegetation series (or associations of the series) will be embedded into the
design. All proposed vegetation associations and their locations on the East Field are
presented in Appendix V along with the their rationale and benefits.
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Figure 6. East Field proposed planting community map, Del Rio Wildland
Preserve, Glenn County California.

Del Rio Wildland Preserve Restoration Plan March 31, 2004
River Partners Page 24



IV. PROJECT IMPLEMENTATION

This section outlines the steps to implement the restoration of the East Field of the Del
Rio Wildland Preserve (Figure 7).

A. Regulatory Compliance

1. CEQA

This project complies with CEQA requirements:
« Documentation: Notice of exemption filed May 23, 2003 (State Clearinghouse
number: 2003058342).
« Prepared by: Scott Clemons, Riparian Habitat Program Manager, Wildlife
Conservation Board.

2. Permits

a) Hydraulic evaluation/Encroachment permit

We consulted with an independent engineering firm, MBK Engineers, to evaluate the
effect of the restoration project on flood flows. MBK concluded that the hydraulic impact
to the Sacramento River flood control system would be negligible (Appendix V). The
Reclamation Board received the application for the encroachment permit on July 7,
2003 and the permit is pending. Hydrologic considerations are built into the plant
design and are noted in the plant design section.

b) Herbicide application permits

As part of this project we plan to:
« Use all herbicides will according to the label,
« Abide by county herbicide permitting and reporting requirements,
« Predominately use Roundup® (glyphosate) and 2,4-D (or their generic
equivalents), and
« Examine the application of alternative licensed herbicides.

B. Plant Material Collection and Propagation

In anticipation of the project, most of the plant material is available for fall 2003. Plant
material originates from Sacramento Valley sources using different techniques (Table
7). If action on the Reclamation Board permit is delayed, plants held over at the nursery
will be transplanted into larger containers to accommodate another year of care or used
for other projects and replacements grown out. Plant material generally follows the
information presented in Table 7.

Del Rio Wildland Preserve Restoration Plan March 31, 2004
River Partners Page 25



Figure 7. Overview of the restoration process.
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Table 7. Summary of plant material sources.

Species Nursery Grown Direct Planting Notes
Seeds Cuttings Seeds Cuttings
Arroyo willow (x) (x) X Use “whip” cuttings
Box elder X
California blackberry X (X) (x)
Clematis X X
Coyote bush X (X) (x)
Dutchman's pipevine X
Fremont cottonwood (x) (x) X Use “whip” cuttings
Gooding's black willow (x) (x) X Use larger cuttings
Mule fat (x) (x) X
Oregon ash X
Poison oak X
Sandbar willow (x) (x) X Use larger cuttings

Directly sow acorns, grow out

Valley oak (x) X .
at nursery in good acorn years.
Western sycamore (x) X
Wild grape (x) (x) X
Wild rose X (x) (x)

X — primary method, (x) — secondary method.

C. Site Preparation

Site preparation began as follows:

« September to November 2002: Removed almond orchard by pushing over trees
with a D-7, hand crews picked up debris. Wood chipped on site and taken to
biomass plant.

o July 2003 and August 2003: Burned the remaining weeds and slash. Ripped the
field (between 8 and 15 inches) to remove roots and improve soil compaction.
The resprouting almond rootstock punctured the ripper tires slowing progress.
The field was also disked, ring-rolled, and tri-planed.

By September, the site was prepped, the plant design prepared, and we were awaiting
action on the Reclamation Board encroachment permit to initiate the next steps.
Because of the high clay content, site preparation must proceed with caution due to the
potential for compaction.

The permit was issued December 31, 2003. Given this delay and current weather
conditions, planting will be delayed until Spring 2004. During this fallow time, particular
attention and action for weed control must be made.

D. Field Layout and Plant Spacing

Field layout and plant spacing is based on the efficient operation of the irrigation
system, use of mechanized maintenance equipment, desire to rapidly provide good
habitat, and recognition of hydraulic and hydrological conditions. The East Field of Del
Rio can be divided into 3 sub-areas (Figure 8):
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« Main Field, which includes the wildlife clusters and the majority of the vegetation
tiles (see Planting Design Figure in Appendix V),
« Native Grass Area, and the
o Perimeter Planting.
Details of the field layout and implementation activities are summarized in Table 8.
Over time, plant mortality, recruitment, and flood events will alter this original layout.

E. Irrigation System

The three sub-areas of the site provide different requirements for irrigation (Table 8).
Irrigation system specifications (Table 9) and the irrigation design (Figure 8) are also
presented.

F. Soil Moisture Management

Irrigation will be applied in a timely manner to develop self-sufficient plants within three
years. This section will identify some of the challenges associated with irrigation and
some of the tools used to schedule irrigations.

1. Irrigation challenges

We anticipate few challenges in the areas of the site with Parrot-Vermet complex soils;
however, the Llano Seco and Whitecabin soil series will present several challenges:

e The Llano Seco Soil Series is a slicken-sided vertisol that cracks deeply when
dry. There are shallow and deep outcrops of this soil.

e The Whitecabin Soil Series, the primary soil of the Native Grass Field, has a hard
pan that may provide a seasonal water table of varying, but shallow depth, which
may limit rooting depth of plants.

e Significant soil compaction across all soil types may interfere with irrigation water
infiltration. The shallow ripping and discing of this site left some deep and
compacted layers untouched.

e Disparate soil types across the west to east flood irrigation path of the Main Field
will also hinder uniform infiltration.

The high soil moisture holding capacity of these soils will result in wet conditions that
limit tractor operations after irrigations or rainy weather.

2. Soil moisture monitoring

A robust and healthy plant is the ultimate goal of the field manager. To achieve this
goal, we will employ several tools to assess water needs:

o Measure soil moisture,

« Make regular field observations, and

o Use water budget estimates.
We will use Watermark Sensors to monitor soil moisture. These modified gypsum
blocks express soil moisture in centibars of soil tension that is more intuitive to the users
of Irrometers (tensiometers). Because of the fine character of these soils, Watermark
Sensors should be installed after the row ridges are made and before planting when soil
moisture conditions enable installation. Approximately, nine sensors will be installed.
Sensors will be placed along three irrigation rows (one in the north, middle, and south).
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Table 8. Summary of field and irrigation layout at the Del Rio Wildland Preserve.

Factor

Main Field

Native Grass Area

Perimeter Planting

Approx. area (acres)

60

30

5

Location
(see Figure 8)

1) Western 2/3 of site and, 2) the southern
600 feet are part of the Main Field.

1) Northernmost area of field, 2)
West of access road (next to
walnuts), and 3) an approximate
100-300 foot strip between the
perimeter planting and the main
field.

Buffer between 1) eastern and 2)
southern borders.

Planned vegetation
type (see Appendix V)

Woodland and forest, mixed structure and
density.

Perennial grasses.

Mostly shrubby low-stature
plants, high density.

Irrigation type

Flood/furrow.

None (dryland). If needed, use
sprinklers during native grass
establishment.

Drip.

Water source and
delivery

Develop a well (electric) on the south end.

The well may be a future source of potable
water source and will be compatible for the
local fire department (2 inch cam lock and

ball valve). The Middle Field well will serve
as a potential back up.

If necessary, the water source will be
an aluminum main running east from
the existing irrigation turn-out (along

the west boundary).

Water supplied by new well on
south end of field.

Ground preparation

Shallow ripping and disking. Some
leveling to facilitate tail water drainage
(Figure 9). We will develop a raised pad
for parking (south).

Shallow ripping and disking. No

leveling required for irrigation, some

minor grading for drainage.

Shallow ripping and disking. No
leveling required for irrigation,
some minor grading for drainage.

Planting berms

Install relatively large planting berms to
allow cloddy soils to settle (18 inches tall)
with a disc/ridger. Furrows will be pulled at
the same time.

None.

Same as the Main Field.

Row Orientation

Irrigation rows will be generally aligned in a
north-south direction (general flow of flood
water) with slight curves.

No rows. Area is oriented

north/south in the same direction as

flood flows.

Eastern side: five rows running
north to south

Southern side: one row running
east to west along drainage ditch.

Plant spacing

Row spacing: 20 feet

In row spacing: 10 feet (will vary between
rows so the plants do not line up in an
east-west direction.

Open area, grass only.

20 feet (rows) x 5 feet (within
rows)
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Factor

Main Field Native Grass Area Perimeter Planting

Wildlife Clusters

Row spacing: 20 feet, and In row spacing:  Open area, grass only. Not applicable.
5 feet. These areas occupy about 10% of

the site (6 acres) and will be located in

rows 6-15, and along the perimeter.

Density (plan’[s/acre)1 212 and 425 (in cluster areas). Open area, grass only. 425

Materials needed In-line drip irrigation hose. If necessary, aluminum hand moved In-line drip irrigation hose.
sprinklers.

Operation and Regular maintenance and repair on the None needed. Regular maintenance and repair

maintenance drip system. on the drip system.

Drainage

Overall, an eastern toe ditch will drain the Main Field, Native Grass Area, and Perimeter Planting to the southeast. A
small area of the northeast corner will drain toward the east.

In addition, a new ditch will be placed along the southern edge of the field to drain the adjacent walnut orchard. The
ditches will be developed to deter unauthorized vehicle access.

Install 24” culverts under the 1) western access road, 2) parking area access, and potentially, 3) the duck club road (the
existing culvert will be kept in place). Additional measures will be considered for any areas with standing water
routinely present for longer than three days after irrigation. Improved drainage and good water management should
reduce the potential for breeding mosquitoes (Jack Aveere, Glenn County Vector Control).

Decommissioning

Remove any above ground features (pump  Not applicable. Remove any above ground
connections, flush outs, etc). Remove and features (pump connections, flush
recycle drip system hoses. The well may outs, etc). Remove and recycle
be used as a potable water source, so it drip system hoses.

will not be decommissioned, though it may
be modified for that purpose.

' Overall density of the East Field: 166 plants/acre for trees, shrubs, and plugged grasses; 80 trees/acre for trees only.
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Table 9. Specifications of irrigation system for the Del Rio Wildland Preserve

Parameter New Well
Well location Northwest corner of parking area
Horsepower 25
Well depth (feet below surface) Approximately 200
Pumping depth Unknown at this time.
Casing (inches) 8
Pump type Turbine
Power source Generator (explore electric grid option)
System operating pressure (psi) 20-22
Output (gpm) 400
Type of irrigation system Drip system
Fields irrigated Main field and perimeter planting.
Number of sets 4/2
Drainage Drainage ditch on south and east borders

Along the selected row, sensors will be placed at 1) near head ditch, 2) in the middle of
the field, and 3) near the tail ditch. Sensors will be installed at depths of 12 and 36
inches.

In conjunction with these measurements, plant stress observations before and after
irrigations will be necessary to critically judge the timeliness and effectiveness of
irrigations. Measurements provide the most direct assessment of soil moisture.
However, a water budget method (Appendix VI) may help Field Managers anticipate
irrigation needs and will provide information on when to initiate soil moisture monitoring
in the spring and when to cease in the fall. These methods use estimates of seasonal
variations in evapotranspiration, soil water holding capacity, and estimates of plant
water need.

3. Actions

e Collect water quality tests after the well is developed to assess any potential
infiltration problems.

e Use monitoring data from Watermark Sensors with backhoe pits to observe the
rooting depth of plants to assess irrigation effectiveness.

e Maintain irrigation with goals in mind (Table 10). We anticipate the frequency to
change with plant response and rooting depth.

e Ifirrigation is required (i.e. an extremely dry winter) after planting the Native
Grass Area, we will provide supplemental irrigation through a hand-move
sprinkler system.
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Figure 8. Irrigation design of the Del Rio Wildland Preserve (East Field).
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Table 10. Irrigation goals for the Del Rio Wildland Preserve (East Field).

Year Goal Frequency

1 Keep the shallow roots (1-2 feet) of young Vertisols require short, frequent irrigations to
plants moist to ensure optimum growth and limit soil cracking and maintain survivorship.
survival

2 Encourage deep rooting and enhance field Deliver less frequent but longer irrigations
access to facilitate weed control.

3 Encourage deep rooting and enhance field Continue with long irrigations and extend the
access to facilitate weed control. period between irrigations.

G. Planting Woody Species

Approximately, 16,000 woody plants will be planted on the East Field. Table 11
presents a preliminary estimate, and future reports will provide the actual numbers
planted. Additional details for the planting of woody species include:

« Initial planting: Will begin Fall 2003 (oaks and nursery stock) and will continue
through winter into Spring 2004 (direct cuttings). By Spring 2004, we anticipate
to have completed the initial planting.

« Replanting: We will replant any missing or dead plants by May 2004, before the
census is completed for year 1. The plant design approach (overplanting) means
that we are likely to minimize future replanting efforts in years 2 and 3.

« Contingencies: 1) In case planting is delayed because of issuance of the
Reclamation Board permit, we propose planting in Spring or Fall 2004. 2)
Elderberry is an important component of the project, but the Reclamation Board
prevented the planting of elderberry. The project will be completely planted in
year 1 with substitutions made for elderberry (mostly rose, coyote brush, and
California blackberry). If the elderberry prohibition is lifted in subsequent years
we will plant open plant locations in areas outside the elderberry buffer.

Table 11. Summary of proposed plant species for restoration at the Del Rio
Wildland Preserve (East Field).

Species Density Total

Common name Scientific name Tree? composition
(%) (plant/acre) Number
Box elder Acer negundo L. t 7 16 1058
buttonbush Cephalanthus occidentalis 0 0 0
California blackberry  Rubus ursinus Chain. & Schidl. 6 13 873
Clematis Clematis ligusticifolia 1 2 136
Coyote bush Baccharis pilularis DC. 17 40 2560
Dutchman's pipevine  Aristolochia californica 1 2 109
Fremont cottonwood Populus fremontii S.\Watson ssp. t 6 13 815
fremontii

Mule fat Bacchatris salicifolia 2 5 348
Oregon ash Fraxinus latifolia Benth t 6 13 853
Poison oak Toxicodendron diversilobium 3 8 498
Valley oak Quercus lobata Nee t 14 32 2053
Western sycamore Platanus racemosa Nutt. t 1 3 187
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Species

Common name Scientific name Tree? composition Density Total
(%) (plant/acre) Number

Wild rose Rosa californica Cham. & Schidl. 14 31 2019
Wild Grape Vitus californica 3 7 467
Arroyo willow Salix lasiolepis Benth. t 7 15 963
Gooding's black willow Salix goodingii C.R. Ball t 2 4 234
Sandbar (narrow-leaf)  Salix exigua Nultt. 4 8 544
willow

Totals 100.0 228.9 13,717
Perimeter and cluster planting 2,250
Totals 166 15,967

The perimeter planting (1,750) and the areas (a part of rows 6-15) planted to double density (less than
500) will contribute an additional 2,250 plants, bringing the total between 15,250 and 16,000. The density
over the entire site will be 166 plants/acre, with trees occupying approximately 80 plants/acre.

H. Native Grasses

The planting of native grass minimizes the invasion of non-native species, enhances
wildlife habitat, limits erosion, and provides less hazardous fire conditions. Native grass
should do well on the heavy soil on the site.

Seed Source and Plant Selection

We will purchase seed collected from this ecoregion. The seeding rate will be between
12-15 Ibs. per acre and planted with a no-till drill (Table 12). Similar seeding rates at
Ord Bend and Llano Seco have provided satisfactory results.

Table 12. Summary of potential native grasses for restoration at the Del Rio
Wildland Preserve (East Field).

Common name Scientific name Rate (Ib/acre) Est. Total Ibs
Blue wildrye Elymus glaucus 3-5 425
Creeping wildrye Leymus triticoides 2-4 250
Meadow barley Hordeum brachyantherum 0.5-2 100
Purple needlegrass  Nasella pulchra 3-6 500
Total 12-15 1,275

Site preparation, planting, and maintenance

Based on discussions with the field manager, we intended to focus on the woody plants
and grass plugs in the first year with the drilled grass planted in year 2. Identified areas
within the rows will receive plugs. Other areas of the site (between rows or the centers
and the identified open areas (west of the road, the northeast corner, the eastern border
and the area adjacent to southern road and along the eastern border between planting
and neighbor’s road will be drilled with native grass. The native grass only areas can be
managed independently of the centers. The planting in the area next to the county road
will not affect county maintenance as long as it is planted >5 feet from road edge
(Personal communication, Bob Johnson, Glenn County Public Works). Table 13
provides a timeline for implementation.
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Table 13. Calendar of native grass implementation for the Del Rio Wildland
Preserve (East Field).

Date Trigger Action

Spring 2004  Weed germination, soil Maintain complete weed control and prepare a good seed
moisture for field activities. bed through mowing, spraying, and disking and floating.
Time disking when weeds are young.

Fall 2004 Planting of woody species. Plant approximately 5,000 plugs on the tree rows:
o 3,000 deer grass (Muhlenbergia rigens),
e 500 Santa Barbara sedge (Carax barbarae), and
e 1000 creeping wildrye (Leymus triticoides).
Plant 3-4 plugs approximately 2 feet apart (diamond pattern)
to provide patches of dense cover. Clearly mark plug
locations to prevent spray damage.

Fall 2004 After about an inch of rain, Spray weeds (Roundup) to give the natives a good start. We
(typically when the winter weeds will also explore other herbicides (such as Telar). Directly
November) “flush” (germinate). seed native grass using a no till drill. Based on research

plots at Llano Seco’s T4, we will
e Mix the seed prior to planting (no observed
difference between mixed and separate seeding).
e Apply 30 pounds/acre of 16-20-0 fertilizer (no
observed difference, but fertilizer may benefit new
seedlings under extremely cold weather).

Early Spring  Assessment of weeds in Control broadleaf plants (2,4-D) if woody plants are dormant
2005 previous year, appearance and weather conditions comply. Manage the small area of
of broadleaf plants. existing creeping wildrye along the north end of the field to

serve as sources for transplants to other areas of the site.
Will explore the use of Holon to control weeds.

Spring 2005 Weeds taller than 8”, orif ~ The objective is to increase vegetative growth (and not

to end of weeds threaten to shade necessarily seed production) of the native grass. Well-timed

project natives. mowing will reduce the competition with non-native weeds,
and may encourage vegetative growth (such as tillering) of
the native grass.

l. Demonstration Areas

1. Herbaceous plants

Herbaceous plants within a restoration provide important wildlife habitat, produce seed
sources, and inhibit the establishment of invasive, exotic species. A one-acre area will
be set aside to demonstrate the feasibility of planting understory species that are not
typically incorporated into projects.

Potential Species: We will collect seed and purchase plugs, and nursery stock
collected from this ecoregion. Woody species will include valley oak, California
blackberry, willows, and grape (Table 14).
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Table 14. Summary of understory plant species for the Demonstration Area at Del
Rio Wildland Preserve (East Field), Glenn County, California.

Common Name Scientific Name Estimated Plants
Yarrow Achillea millefolium 60
Mugwort Artemisia douglasiana
Narrow-leaved milkweed  Asclepias fasicularis 60
Santa Barbara sedge Carex barbarae 64
Wavy-leaved soap plant  Chlorogalum pomeridianum 20
Tall annual willow herb Epilobium branchycarpum 60
Great valley gumplant Grindilia camporum camporum 60
Hayfield tarweed Hemizonia congesta luzulifolia or fitchii 60
Deer grass Muhlenbergia rigens 40

Site Preparation: The one-acre demonstration area will be prepared in the same
manner as the rest of the site. Both woody species and herbaceous species will be
planted across berms. Staff biologists will mark this area.

Planting: Three understory species will be planted from plugs, within the 10-foot plant
spacing for the woody species.

Maintenance: Maintenance within this area will be the same as the rest of the
restoration site. The marked understory demonstration plot will be monitored for
survivorship and cover in late spring and late summer. Plant protectors may be
installed if necessary.

2. Mugwort and gumplant

Mugwort (Artemisia douglasiana) and great valley gumplant (Grindelia camporum) are
important components of riparian communities and appear to be good competitors
against invasive non-native species. This demonstration will help establish seeding
rates and examine the feasibility of including these plants on this particular site and in
future restoration designs and the response to mowing.

Site Preparation: A 1-acre area in the irregularly shaped area west of the main area of
the field will be set aside for this demonstration. Site preparation will be identical to rest
of the field.

Experimental Design: This trial will examine first year establishment only. We will set
up a simple, non-replicated trial (Table 15).

Table 15. Summary of experimental design for mugwort and gumplant
establishment trial

Number Weed control Species Seeding rate (Ibs/acre)
1 Unmowed None --
2 Mugwort 0.5
3 5
4 Gumplant 0.5
5 5
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Number Weed control Species Seeding rate (Ibs/acre)

6 Mowed None --
7 Mugwort 0.5
8 5
9 Gumplant 0.5
10 5

Unplanted and unmowed areas serve as controls.

Planting: Seeding rates for these species are unknown. Thus, this demonstration area
will help determine appropriate seeding rates to be applied in future restoration projects.
The collected seed will be broadcast seeded in the late fall. Seeds will likely be covered
with a float. The areas will be prepared and sprayed according to the same procedures
followed under the native grass implementation.

Maintenance: Maintenance within the mowed area will essentially be the same as the
rest of the restoration site. The unmowed area will be marked with flagging, signage,
and possibly plastic fencing. No 2,4-D applications will occur in this area. This area will
be decommissioned and possibly replanted in the following year.

Monitoring and outcomes: We will assess the success of establishment over a small
treatment area using visual plots (SRP 2002). Successful implementation may result in
more widespread planting in year 3, especially in low maintenance and border areas.
Methods and results will be noted in the End of Season Memo and in the Final Report.
Significant findings will be submitted to the California Native Grass Society newsletter or
other restoration related publication.

3. Native American Extraction Area

Once established (after year 2), 1-2 acres of the demonstration area may also serve as
an extraction area for Native American basketry and medicinal plants. When plants are
of sufficient size, harvesting of materials may occur. Following an extraction event, we
will monitor the plants to ensure that they were not damaged and/or will recover. Local
tribes have indicated an interest in such an area and we will examine the potential for
working with them.

J. Plant Protectors

Milk cartons will be installed around each woody plant for protection from herbicide drift,
desiccation, and somewhat from herbivory. The native grass plugs and herbaceous
plants planted in the rows will receive protectors as well. Sawdust applied in the carton
will serve as a mulch to hold soil moisture and minimize weed growth.

K. Weed Control

Weed control is one of the most important tasks for native plant establishment and
improvement of habitat.

Weeds of greatest concern
Pepperweed (Lepidium latifolium), Johnson grass (Sorghum halenpense), annual
ryegrass (Lolium multiflorum), and yellow star thistle (Centaurea solstitialis).
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Control methods

Roundup® or a generic equivalent will be used to control weeds on the planting strip
that are within close proximity to the plant. The use of a side mower or weed eater will
be employed only if herbicide application cannot be performed in a timely manner, e.g.,
field too wet or sustained winds limit safe herbicide applications.

« Centers (space between rows): mow as needed, consider disking as an option
to control weeds and conserve soil moisture. Apply herbicide immediately prior to
planting native grass, and use 2,4-D for broadleaf weed control and mowing after
grass planting.

« Perimeter areas: control (mow, spot spray) areas along roads and open areas to
remove seed sources.

« Wherever feasible we will plant areas to natives to displace weeds.

We will seek recommendations on spray rates and substances with a Pest Control
Advisor (PCA).

Triggers for action

Weedy vegetation nearing 4 inches will trigger spraying (the native grass will require
different management practices). Mowing should be instigated in April and maintained
through June to minimize conflicts with nesting birds.

L. Herbivore Control

A number of measures can help control or minimize the effects of herbivores on young
plants (Table 16). Cultural practices such as mowing or spraying can discourage most
of these herbivores. But one of the advantages of active restoration is that more plants
are planted than the herbivores can eat.

The Del Rio Wildland Preserve will be monitored regularly to assess damage if any,
caused by herbivores. We anticipate that a significant problem is likely to be acorn
predation by rodents, suggesting that the first year planting is especially important
because of the bare ground conditions are likely to discourage rodents on the site.
Replanting conditions are likely to provide more cover.

Based on field observations, we anticipate the areas of highest deer browse pressure to
be immediately along the existing cover (the border with LIlano Seco and the walnut
orchard). The large open areas of the site should receive little pressure. Control
measures are likely to be needed only in discreet areas.

Table 16. Summary of herbivore control methods.

Herbivore Type of Damage Comment on measure(s) or plant
response
Deer Browsing sapling. Spray chemical repellant (“Hot sauce”)

Install plastic screens, netting, or chicken
wire. Temporary deer fencing (New
Zealand style) might be appropriate at this

site.
Use trees to rub velvet off Saplings can resprout.
antlers.
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Herbivore Type of Damage Comment on measure(s) or plant

response
Voles (Microtus spp.) 1) Eat bark and cambium at Saplings resprout, unless vole populations
the base of sapling, usually and pressure is high.

girdling the entire stem.
Voles live only in dense herbaceous

2) Dig-up recently planted (weed) cover and never stop moving when
acorns and eat them. in the open to avoid predators. Removing
dense weed cover reduces populations.
Pocket Gophers Eat root systems (probably Control of weed cover allows predators to
(Thomomys bottae) killing more saplings than any hunt gophers; however, gophers can
other vertebrate pest). persist in an open, weed-free field.

Frequent disking, weed mulch control,
poison baits, or flooding reduce
populations.

A variety of birds will prey on gophers if
given the opportunity, so raptor perches
may increase predation.

Ground Squirrels Dig up and shred plants and Anticoagulant baits effectively controls
(Otospermophilus protectors. populations. Flooding or disking can
beecheyi) Eat the bark of willow and reduce populations.
cottonwood saplings and limbs.
Rabbits and Hares Browse early spring growth. Most seedlings resprout.
M. Access

Visitors, vendors, and employees will normally access the site via County Road Y or 50.
We will minimize traffic down the privately maintained paved road that runs west from
the intersection of the county roads.

N. Public Access Improvements

The principals laid out in the conceptual management alternatives (developed under the
LEGACI grant, see Appendix VII) will guide the integration of public use and restoration.
A number of improvements, including the restoration, provided through this project will
improve future public access while minimizing potential impacts (Table 17).

Permits: River Partners has established a visitors permit system to track visitor use.
We will collect basic contact information, provide visitors with a brochure and a
dashboard permit (Appendix VII), and instruct visitors of status of facilities (bathrooms,
trash, and parking), project status (restoration activities), and boundaries. Participants
in field trips or workers and restoration vendors will not need a permit.

Table 17. Summary of public access improvements for the Del Rio Wildland
Preserve.

Improvement Details Estimated
Completion Date
Parking Establish parking area accessible from county roads. Use as a Spring 2004

staging area if necessary. The roughly 100 x 200 foot, area will be
slightly raised and covered with 4-6” of crushed gravel. A lockable
gate and perimeter ditch will limit unauthorized access to the site.
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Improvement Details Estimated
Completion Date

Hiking trails Creation of the trail will require some minor grading or filling of Fall 2006
furrows, so the trial will be developed after irrigation ceases.
Placement of the trail will generally follow the path depicted in the
conceptual plan for the site. Chipped bark will be placed on the 4-6
foot wide path.

Potable water The new well will be developed as a water source. A hose bib and Spring 2005

source drinking fountain will be installed in the parking lot. In the future, a
smaller submersible may be placed in the well. Usage numbers
and agency management goals will decide the appropriateness of
maintaining this water source.

Signs Information signs will be installed near the parking area. We will Summer 2004
also try to recruit a local sponsor to install interpretive signs along Fall 2006
the hiking trail.

Portable toilets  On an as needed basis (for workers and field trips), portable toilets On going
will be brought out to the parking area. These will typically be Fall 2006
removed during the flood season (November to March). In the
Final Report, we will suggest options for the long-term
management based on usage.

Trash removal River Partners will provide trashcans in the parking area during the On going
project. Trash will be disposed of as needed. The Final Report Fall 2006
will address long-term trash management.

Fire During the project we will maintain a mowed firebreak around the On going

management site, and periodically consult with fire experts on fire management. Fall 2006

policy The Final Report will address long-term fire management issues.

Native This discreet area (see above) is part of the demonstration area Spring 2005

American and will allow the selective harvest of plants by Native American

harvest area people. We will monitor plant response following harvest, and
examine potential educational opportunities. The Final Report will
address long-term management of this area and boundaries.

Hunting Recruit a local cooperator to host a hunt day. Resolve insurance Fall 2005
and liability issues, and potential conflicts with other users.

Law We will coordinate with various county law enforcement and local Spring 2004

enforcement fire agencies to anticipate potential issues (unauthorized vehicle Fall 2006

and safety trespass and vandalism) arising from public use. The Final

consultation

Report with provides suggestions for long-term management.

0. Outreach

Restoration of Del Rio Wildland Preserve represents an opportunity to showcase the
economic and ecological benefits of riparian restoration.

Good neighbor policy
River Partners is committed to a good neighbor policy on all of its projects. As a
courtesy to adjoining landowners, we have contacted them early in the project and have
kept them abreast of our project timeline, and have addressed many of their comments
in this restoration plan. We will maintain regular contact with adjacent landowners
during the course of the project. We will also engage local farmers and vendors during
the implementation of the project.
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Education

Teachers from Chico Country Day School, Marigold School, and the Student
Landowner Education Watershed (SLEWS) program have indicated a strong interest in
using the restoration as an outdoor laboratory to meet their educational objectives. We
will build cooperative relationships to enable them to use the restoration as an outdoor
classroom. Field days provide good opportunities for educating agency personal, local
landowners, and students on the project and restoration techniques. Because of the
easy public access, signs at key locations of the property can educate the public about
the site and restoration processes.

Timeline of activities

Educational field trips are appropriate once parking and portable restrooms are in place.
Special events such as camping are not likely activities until the native grass is planted
and a safe source of water is available. Hunting may not be appropriate until the site is
restored and mechanisms are in place to minimize conflicts between users. Insurance
issues will also have to be considered. Community involvement will be documented
and presented in the Final Report.

P. Performance Goals

Given the challenging soil conditions and the fact that early plant establishment will be
critical to long-term survivorship of planted vegetation, we propose an “over-planting”
approach. Notable features of this approach include:

« We propose to plant approximately 16,000 plants in the first year with a target of
9,200 woody plants alive at the end of three years. The planned number
represents an over-planting of 175% of the target. This over-planting approach
minimizes replanting effort and maximizes the establishment time under
management care; thereby increasing long-term survivorship and plant cover.

« Over time, we expect mortality to create areas a complex of open canopy, dense
forest, and dead snags, all of which will create habitat for wildlife. Native plant
recruitment will also change the site. In the long-term, however, much of the site
will be relatively low-density woodland and savanna.

Q. Monitoring

River Partners has developed a science-based adaptive management program to
respond to new information and changing conditions in order to “close the loop”
between monitoring and project implementation (SRP 2003). Much of the information
developed in this restoration plan, can be considered as management hypotheses. The
monitoring cycle for this project is timed so that changes to field management can be
made at the end of each growing season. We recommend that the following information
be collected:

Complete monthly field reports. Field managers will complete monthly reports to
document project activities and observations. The reports may note weed pressure,
plant growth, soil moisture, vandalism, deer and rodent damage, irrigation system
performance, and the effectiveness of field operations. We will also collect information
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on soil moisture and shallow groundwater levels. The reports and meetings will help us
to better direct restoration activities at the site and suggest any remedies if necessary.

Conduct end of season monitoring. Biology staff will conduct monitoring to
determine plant survivorship and assess the effectiveness of management practices.
Our monitoring approach will include the following:

e Conduct a census at the end of the first growing season. Because plant locations
are noted on a database, we can examine survivorship patterns (e.g. survival of a
single species in a certain soil type) to better direct management of the site.

¢ Monitor permanent plots during the last 2 growing seasons to compare plant growth
and coverage with several physical parameters such as topography, soils, and
hydrology.

e Analyze the data, review the findings, and adjust field design accordingly.

e Host an end of season meeting with staff to discuss the project and make
management recommendations (adaptations).

As part of our monitoring program (SRP 2002), we rapidly process the data to provide

information on replants and to improve our management responses for the following

season.

Establish photo points. We will take pre- and post-project photographs of the project.
Photographs can provide qualitative information on vegetation changes at a restoration
site. Photographs taken over time can provide a compelling picture of a project’s
success with a minimum of time and expense. When pictures are taken, we suggest
that the monitor document the location, direction, focal point, and camera lens.
Appendix VIII contains the descriptions and initial pictures from these photo points.
Aerial photographs may also provide useful information when comparing changes over
time.

Examine potential for monitor wildlife usage. Since 1994 the Point Reyes Bird
Observatory (PRBO) staff have been monitoring bird use of naturally occurring stands
of riparian forest as well as restoration units on the Sacramento River. Point counts;
nest monitoring and quantified vegetation descriptions have generated baseline
conditions for many species populations, and recommendations for modifications of the
planting design of restoration units. The planting design in this document is greatly
influenced by these recommendations. However, PRBO monitoring is not a part of the
grant. We will explore opportunities to monitor the site using DFG staff or funding for
PRBO staff. In either case, we will consult informally with PRBO during the course of
implementation.

R. Reporting

The monitoring information will be summarized and analyzed in end of season memos
and the final report for the project. The end of season memo briefly documents the
monitoring data, reviews the site activities, provides a budget analysis, and
recommends future actions. These are developed as an in-house document to help
managers prioritize the project’s needs. We can share these memos with interested
agency personal. The final report summarizes the project (including information
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developed in the end of season memos). We will also analyze our activities in terms of
the restoration plan and provide long-term management suggestions. The final report
will be submitted to WCB by December 2006.

S. Flood/Fire Contingencies

River Partners has planned precautionary measures and contingencies to minimize the
risk of fire and reduce potential flooding damage on the site.

Nature of Flood and Fire Hazards: Road 50 and Southam Lane are paved roads
bordering the south edge of the field, and provide a firebreak. The orchards to the
south and west also diminish the potential of a fire near these areas. The potential for
fire to the north and east are typical of areas managed for wildlife. Fire danger on the
site is expected to be slight during restoration. Future fire risks are similar to that of the
properties to the north and south, although the road does provide potential sources of
ignition.

The East Field is flooded by slow-moving water every two to four years. The majority
of the field is covered with heavy silty clay that is not subject to much erosion by low
velocity flooding. The irrigation furrows on the eastern half of the field are most likely to
be affected by flooding and will need to be cleaned following a flood. The drainage
culverts at the south end of the field will also need to be cleaned out.

Actions: We developed fire precautionary measures in consultation with Perry
Grissom of the Sacramento National Wildlife Refuge, and plan further consultation with
fire experts during the course of the project.

« Fire will be used to clear the site and burn woody debris. Fire is not likely to be
used as a management tool during restoration. Fire prescriptions as benefits for
native grass will be discussed in the final report as long-term management tools.

« The well will be installed with a 2 inch cam lock with a ball valve will allow the
local fire department to fill up using this equipment (Mike Schouten, chief, Butte
City Fire Department).

« A perimeter dirt road on three sides of the East Field will serve as a firebreak.

« Established native grasses and dense woody vegetation may reduce the threat in
comparison to fire-prone annual grasses.

« While the East Field plantings are becoming established, areas between rows
and along the roadsides will be mowed and sprayed to reduce potential fire
hazards.

« River Partners will equip tractors and trucks with fire extinguishers.

« Inthe event of a fire, staff will call 911. Depending on the situation, neighbors,
USFWS, and DFG may also be notified.

Flood contingency measures include:
« During the flood season (typically from November to May) we will monitor the
Sacramento River gauging station data available on the Internet. According to
Todd Southam (Levee District #3) and observations in February 2004, water
appears in the Butte Basin Overflow Area when the water height at Butte City is
between 88-90 feet. As a precaution during the flood season, we will keep
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tractors, implements, and fuel and herbicide containers near the barn at the
southwest corner of the Del Rio Preserve (above the 100 flood plain), if
floodwaters close access roads. The last time floodwater reached this area was
1955 (Helen Southam, personal communication).

« During high flows, the levee to Butte City is the only navigable road and may
provide a point of emergency egress.

« Following flood events, staff will assess the damage to the site and irrigation
system. Tree and shrub transplants uprooted by floodwater will be replanted the
as soon as possible following the flood. Flood debris will be cleared away and
damaged cartons replaced.

T. Safety Issues
The health and safety of our employees are an integral part of our work.

Nature of hazards
Hazards are likely to be typical of other similar agricultural operations. Field staff will be
notified of anticipated visitors. Because the site is situated next door to a duck club and
hunting may be permitted on the site in the future, staff will be notified of hunt dates.
Typical seasons are:

« Waterfowl (mid October to January),

Dove (early September, and November to December),

« Pheasant (November to December),

« Quail (October to February), and

« Turkey (November and March).

Actions
« Prior to any work on the unit, River Partners staff will be briefed on safety issues
associated with the site. All employees will be responsible for complying with
safe work practices.
« In case of injuries or ilinesses while on the job, employees will
o Call 911 or the nearest health care provider, Enloe Medical Center ((530)
332-7300, 1531 Esplanade, Chico) and
o Contact the office ((530) 894-5401).
« River Partner employees will comply with the requirements of the Drug-Free
Workplace Act of 1990 (Government code Section 8350 et seq.).

U. Impacts and Concerns

Communication with adjoining landowners is important and we have spent considerable
effort trying to anticipate impacts and concerns associated with this project. Many of
those concerns (such as the location of the parking area and presence of a vegetation
screen) originated from neighbor suggestions. The Reclamation Board permit required
that we contact Levee District 3 and Reclamation District 2106.

V. Conservation Efforts and Related Studies

Several restoration and conservation efforts are in progress in the vicinity of the Del Rio
Wildland Preserve. Agencies involved with these efforts include:
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US Fish and Wildlife Service

The Nature Conservancy

Department of Fish and Game

Various private entities (local duck clubs)

Recent studies include:
e Army Corps of Engineers (Comprehensive Study)
e Ayres Report (1997).

W. Implementation Timeline

The project will be implemented over a three year time span (Figure 9). To help guide
and assess the restoration, we have developed a series of management guidelines
(Table 18). The untimely issuance of the Reclamation Board Encroachment Permit
significantly altered this timeline. We will work with the Department of Fish and Game
and the Wildlife Conservation Board to assess whether a no-cost extension is
appropriate in year 3.

V. CONCLUSIONS

The plan outlines the restoration of the East Field of the Del Rio Wildland Preserve.
Restoration provides an opportunity to provide habitat for critical species and
demonstrate the use of techniques that will jump start natural processes on the site.
Approximately 16,000 woody riparian plants will be planted across the site along with
native grass and other understory plants. In the long-term, the site is likely to support a
woodland, and savanna reflecting the soil patterns across the site. The restoration plan
provides a blueprint for implementation and serves as an important tool for the adaptive
management approach that will guide the project.
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Figure 9. Implementation timeline for restoration at the Del Rio Wildland Preserve (East Field).

Task 2003 2004 2005 2006
Summerl Fall | Winter | Spring |Summer| Fall | Winter | Spring |Summer| Fall | Winter | Spring |Summer

Initial Planning and Permitting

Site Assessment

Hydraulic Study

Encroachment Permit*

Restoration Plan

Field Preparation

Clearing and cleanup

Field Survey and Layout

Irrigation

Installation

Operate and maintain system

Planting Activities

Plant Propagation

Field Planting/Replants

Native Grass Planting

Maintenance

Weed control

Other tasks

Project oversight

Plant and field monitoring

Reporting

Outreach

Project Management

* Reclamation Board delays, forced the deviation from the original planting to plant in Fall 2004.
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Table 18. Summary of important management guidelines for restoration on the Del Rio Wildland Preserve (East

Field), Glenn County California.

Note: Please see text sections noted for details.

Issue Section Action

Goals, objectives, and ICtoE Principal goal: riparian habitat within a 3-year period. Other objectives and special considerations also

special considerations listed. Notably ones related to reduction of weed sources, neighbor communication, and public access.

Targeted wildlife species |1l G, lll F Black-headed grosbeak, California quail, Giant garter snake, Least Bell's vireo, Sandhill crane, Swainson's
hawk, Valley elderberry longhorn beetle. Habitat designed for these species also benefit a wide variety of
other wildlife.

Restoration strategies lE Employ active restoration, establish woody species in first year, develop design based on current site
conditions, consider mulitiple time frames, build in research opportunities, and use an adaptive
management approach.

Plant design details and | Il G, Savanna and woodland designed to meet a number of ecological and management objectives. Vegetation

rationale Appendix | series selected: Fremont cottonwood, Mexican elderberry, mixed willow, valley oak, and perennial

V grassland.

Regulatory compliance IV A CEQA and Encroachment Permit requirements met. Must abide by herbicide regulations.

Plant propagation IV B Use Sacramento Valley plant material. Due to Reclamation Board delay, transplant plant material to larger
pots to accommodate another season of growth, or replace with newly grown out material.

Site preparation IvC Some clearing already completed. The clayey soil will make the timing of laser leveling and extremely
important. Soil must contain enough moisture to break up clods, but not too wet to increase compaction.
Relatively large berms will allow for settling and keep plants from becoming too wet.

Field layout and IV D, IVE | Site divided into Main Field (flood-furrow), Native Grass Area (dryland), and Perimeter Planting (drip) based

irrigation system on plant design and irrigation needs. Dense clusters will be incorporated into the plant design. Field layout,
plant spacing, drainage, and irrigation details are presented in Table 7.

Soil moisture IV F To achieve the goal of a robust and healthy plant that will survive after year 3, we will use a battery of tools

management (monitoring, water budget, observations) to assess soil moisture. Based on the soil characteristics, short
frequent will be initially required. In subsequent years, soil moisture must be assessed with rooting depth of
water sensitive plants.

Woody species IV G Approximately 16,000 plants representing 17 different species will be planted, mainly in the western 2/3 of
the site. Full planting and good management in the first year will be critical in establishing plants on this
site. In addition, a fall planting will also aid establishment.

Native grass IV H Seed will be drilled in between the tree rows, the native grass area, and the site perimeter. Grass plugs will

be planted in tree rows in certain areas. Approximately, 6 different species will be planted. Good weed
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Issue

Section

Action

control will maximize vegetative growth of the native grass. In areas where native grass and woody species
are planted together, management may have to balance between the two. In general, woody plant needs
will be given greater consideration.

Demonstration areas

V1

In 2004, we will initiate a feasibility of incorporating 1) herbaceous plants (potted stock), and 2) mugwort
and gumplant into restoration plantings. Approximately 9 species of herbaceous plants will be planted and
flagged in tree rows. Care must be taken during spraying. A 1-acre area will be set aside (and flagged) for
the mugwort and gumplant direct seeding demonstration. The demonstration assesses seeding rates and
the effects of mowing. These areas will not receive any 2,4-D applications. These areas will be assessed
during summer 2005. In subsequent years, the demonstration area will become the Native American
extraction area

Plant protectors, weed
control, herbivore control

IV J, IVK,
VL

All plants in the tree rows (including plugs) will receive a plant protector. Weed control will be an important
task to ensure the success of the project. Weeds over 4 inches should trigger herbicide applications or
mowing. Mowing should be initiated in April and maintained through June to avoid conflicts with nesting
birds. Acorn predation is likely to be the most significant herbivore problem. Observations may dictate
control measures.

Access and public
access improvements

IVM, IVN

This project contains approximately a dozen public access improvements that must be completed as part of
this project. The first of these (parking) will be completed in 2004.

Outreach

VO

We will implement a good neighbor policy on this site. Because of the interest expressed by local schools,
we will host a number of field trips on site. Areas of the site may be set-aside for these groups to plant.
Additional uses (hunting, camping, and hiking) are likely to proceed once restoration in complete.

Performance goals

VP

We will plant approximately 175% (16,000) of the suggested target number of woody species (9,200). We
selected this approach to maximize the amount time plants receive management and minimize replanting
efforts. We believe that this approach will increase long-term survival and maximize growth.

Monitoring and reporting

IVF, IVQ,
IVR,

Field managers: complete monthly field reports and monitor soil moisture. Biology staff: conduct plant
census (year 1) and permanent plot samples (years 2-3) for woody species; take annual photo points;
assess the 3 demonstration areas; and monitor native grass. We will also attempt to recruit researchers to
conduct bird point count surveys. Project progress and recommendations will be documented at the end of
every season. All project monitoring and management recommendations will be presented in the Final
Report.

Flood/Fire Contingencies
and Safety Issues

VS, IVT

Staff will review safety policies and contingencies, during the course of the project. Several Contingencies
and actions were discussed in this section.
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Appendix V
Plant Design Procedures, Rationale and Vegetation Tiles for the East Field
Plant Design Procedures and Rationale for the East Field

Tile Arrangement and Composition Within Each Vegetation Association
Detailed Planting Design Map
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