Chapter 2. Resource and Land Use Inventory

This chapter describes key natural resource and land-use factors and characteristics affecting
the Bufferlands. These provide the context and the basis for the management directions outlined in
Chapters 4 and 5. In separate sections, this chapter describes soils and geology, hydrology and
water quality, vegetation and wildlife, visual resources, cultural resources, existing land use, and
public use and security.

SOILS

Soil characteristics, such as depth, texture, drainage and surface relief influence the
suitability of an area for use in agriculture, livestock grazing, or habitat restoration. This section
provides a general description of soils in the Bufferlands and their relative suitability for agricultural
use and habitat restoration. Information from the Soil Survey of Sacramento County, California
(Soil Conservation Service 1993) was used to assess the suitability of the soils for agricultural use
and habitat restoration and to determine soil-related constraints on habitat restoration.
The following soil types identified in the soil survey of Sacramento County (Soil
Conservation Service 1993) are found on the Bufferlands: the Clear Lake and Egbert clays, Dierrsen
sandy clay loam and clay loam, Madera loam, San Joaquin silt loam, and Galt clay. These soil types
are discussed below.

Clear Lake and Egbert Clays

These soils, the most productive found in the Bufferlands, occupy low elevations in Beach
Lake and on the floodplains of Morrison, Laguna, and Beacon Creeks (Figure 2–1). The main
limitations of these soils are shallow depths to the water table, fine surface texture, slow
permeability, and slow runoff, all of which contribute to frequent flooding in some areas. A shallow
water table typically restricts effective rooting depth for plants, depending on the season, and limits
the suitability of these soils for deep-rooted crops and tree species not adapted to saturated soil
conditions (Jones & Stokes 1989).
These fine-textured soils are too sticky to cultivate when wet and too hard to cultivate when
dry. Cultivation must occur within a relatively short period in spring before soils dry completely.
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However, if properly managed, the Clear Lake and Egbert clays are well suited for the production of
irrigated crops or for irrigated hay and pasture. These soils also provide the appropriate conditions
for the restoration of riparian forest, valley oak woodland, and permanent and seasonal wetlands.
Under some conditions, roots of deep-rooted tree species tolerant of seasonal soil wetness will not
require irrigation or maintenance because of the shallow water table (Jones & Stokes 1989).

Dierrsen Sandy Clay Loam and Clay Loam

These soils occupy transition areas between the lower floodplain soils and higher upland
soils. Within the Bufferlands, these soils occur west of Upper Beach and Meadowlark Lake and east
of the confluence of Laguna and Morrison Creeks (Figure 2–1). The main limitation of these soil
types is excessive soil moisture. Cemented silica hardpans restrict available moisture capacity and
effective rooting depth. Clay subsoil layers above the hardpans further restrict effective rooting
depth and contribute to the formation of a perched water table (Jones & Stokes 1989).
Dierrsen sandy clay loam and clay loam are suited to the production of irrigated crops or
irrigated hay and pasture. These soils also provide the appropriate conditions for the restoration of
riparian forest, valley oak woodland, perennial grasslands, and seasonal and permanent wetlands
(Soil Conservation Service 1991). To avoid excessive soil wetness, irrigation water must be applied
relatively precisely in areas underlain by these soils. Installation of surface drainage systems,
ripping, and subsoiling (i.e., loosening of the soil without inversion of soil layers) would all improve
infiltration (Jones & Stokes 1989).

Madera Loam and San Joaquin Silt Loam

These soils occupy upland terraces, primarily in the southeastern corner of the area, and are
the least productive of the soils found in the Bufferlands (Figure 2–1). The main limitations of
these soils are: (1) a weakly cemented hardpan that limits effective rooting to moderate depths and
(2) low available water capacity. Root growth beneath the hardpan is restricted to cracks and ped
faces (Jones & Stokes 1989).
Madera loam and San Joaquin silt loam are suited for the production of irrigated crops or
irrigated hay and pasture. These soils provide the appropriate conditions for the restoration of
perennial grasslands and permanent and seasonal wetlands (Soil Conservation Service 1991).

Galt Clay
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The Galt clay occupies depressions in upland terraces. Within the Bufferlands, it occurs
northwest of Upper Beach Lake, southeast of the process area, and south of Black Crown Lake
(Figure 2–1). The major limitations of this soil type are its fine-textured surface layers and its
strongly cemented hardpan. The fine-textured surface layers of the Galt clay have low available soil
moisture and are susceptible to extreme drying in summer. When dry, they are prone to deep surface
cracking (Jones & Stokes1989). The hardpan limits effective rooting depth to 10–40 inches. The
same leaching process that created the hardpans also removes essential soil nutrients, including
calcium, potassium, and magnesium. Therefore, these soils are likely to require fertilizer
applications for optimal plant growth. Nitrogen and phosphorus are expected to be the limiting
nutrients (Jones & Stokes 1989).
The Galt clay is suited for the production of dryland crops or for livestock grazing. These
soils also provide the appropriate conditions for the restoration of perennial grasslands (Soil
Conservation Service 1991).
A San Joaquin-Galt complex is locally present, consisting of San Joaquin silt loam in convex
areas and Galt clay in concave areas. Only the silt loam components of the complex have a clay pan.
However, because the two soil types occur in such close proximity, productivity is effectively
limited by the intermittent claypan (Jones & Stokes 1989).

HYDROLOGY AND WATER QUALITY

Surface Water Hydrology

Overview of Bufferlands Surface Waters
The Bufferlands are within the Beach/Stone Lakes basin, a system of streams, lakes, and
floodplains that drains the area southeast of Laguna and Elk Grove Creeks and the Morrison Creek
watershed. The Beach/Stone Lakes basin receives runoff from approximately 49 square miles of
local urban and rural tributary areas and ultimately discharges through the Lambert Road structure
into Snodgrass Slough, a tributary of the Sacramento-San Joaquin Delta. Historically the
Beach-Stone Lakes basin was an overflow area of the Sacramento River.
From north to south, the primary water bodies of the Bufferlands are Morrison Creek,
Laguna Creek, Upper Beach Lake, Lost Lake, Fishhead Lake, Meadowlark Lake, Black Crown
Lake, and Nicolaus Pond (Figure 1–2). The following sections provide a general description of the
hydrologic characteristics of these water bodies.

Morrison Creek
Morrison Creek is the northernmost of several streams that are tributaries to the Beach/Stone
Lakes basin. It originates in portions of south Sacramento, Mather Air Force Base, and eastern
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Sacramento County. The headwaters of Morrison Creek and its tributaries are below an elevation of
300 feet; therefore, local winter rainfall runoff is the primary source of flow. During the summer
months, the principal source of flow is runoff from urban irrigation (i.e., lawn watering and other
dry-season runoff).
Morrison Creek has been altered by channelization, widening, and diking along much of its
course. Within the eastern section of Upper Beach Lake, levees contain Morrison Creek, with the
northernmost levee forming the northern boundary of Upper Beach Lake. In the western section of
Upper Beach Lake, portions of the channel have been realigned and the banks replanted with
riparian woodland vegetation to form a natural stream corridor. Unionhouse Creek and Elder Creek,
two tributaries of Morrison Creek, enter the creek at the northeastern boundary of the Bufferlands
next to the UPRR crossing. At the confluence of these creeks, frequent overbank flooding spreads
out over the backwater floodplain of eastern Upper Beach Lake. Energy dissipation on this broad
floodplain causes large volumes of silt and floating debris to be deposited along the floodplain and
within the channel downstream of the confined reaches of the altered creek.

Laguna Creek
Laguna Creek enters Upper Beach Lake south of Morrison Creek, along the northern edge of
the SRWTP process area. Laguna Creek and its tributary, Elk Grove Creek, carry runoff from the
rapidly urbanizing area around the town of Elk Grove. The headwaters of Laguna Creek are in
eastern Sacramento County, at an elevation of approximately 300 feet. As with Morrison Creek, the
principal sources of streamflow for Laguna Creek are winter storms and summer irrigation.
Laguna Creek consists of approximately 25 miles of watercourse, much of which has a
poorly defined channel. Historically, Laguna Creek within the Bufferlands flowed through what is
now the process area of the SWRTP. The creek channel was modified and relocated in the 1970s
because of plant expansion. In 1988, the Laguna Creek channel upstream of the UPRR bridge was
reconstructed to increase floodwater conveyance in response to upstream development.

Upper Beach Lake
Upper Beach Lake receives water from both Morrison and Laguna Creeks. Historically,
Beach Lake occupied a larger area, but construction of Interstate 5 (I-5) and the dike across
Morrison Creek reduced the size of the lake and subdivided it into separate water bodies, Upper
Beach Lake and Lower Beach Lake. Flow between Upper and Lower Beach Lakes is regulated by
the Beach Lake dike located on Morrison Creek west of I-5. The dike retains water for eventual
pumping into the Sacramento River, but, more importantly, it also prevents tidally influenced water
from the Stone Lake basin from moving upstream to enter and flood Upper Beach Lake.
In winter, the water level behind the Beach Lake dike is regulated by a pumping station (City
Sump 90) operated by the City of Sacramento. City Sump 90 consists of a single 450-hp pump,
which removes impounded stormwater for discharge directly into the Sacramento River downstream
of Freeport. Its primary purpose is to shorten the duration of flooding below the 3-foot contour (the
elevation of the Beach Lake dike) by quickly reducing stormwater volume following winter storm
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events in the Beach and Stone Lakes area. Runoff also flows over the dike into Lower Beach Lake
when winter stormflows fill Upper Beach Lake above the 3-foot contour.
Summer flows in Morrison Creek are pumped over Beach Lake dike directly into Lower
Beach Lake by a smaller pumping station (D36). This pumping station consists of two 30–40-hp
pumps maintained and operated by the City of Sacramento. There are currently plans to upgrade
Sump 90 which include the installation of an additional, smaller pump more suited to low summer
flows. When the upgrade is operable, D36 will be removed from service.
SRWTP staff manages water levels in Upper Beach Lake using a series of adjustable weirs
and diversion culverts located at earthen berms on Morrison and Laguna Creeks. Construction of
the Upper Beach Lake wetland area has created two wetland cells, the North Cell and South Cell.
The approximately 30-acre North Cell is relatively flat, with bottom elevations varying less than
4 inches throughout the area. When the North Cell is filled to the managed water levels, there is
very little difference in water depths. Bottom topography in the approximately 125-acre South Cell
is much more variable than in the North Cell, with a difference of 4 feet between the highest and
lowest elevations. The center section of the South Cell is the deepest and contains the area
traditionally referred to as the Upper Beach Lake basin. The South Cell, when flooded, has a greater
diversity of water depths and also a greater average water depth (more than 18 inches). Both the
North and South Cells contain a series of deep channels and ponds, which remain inundated yearround (Jones pers. comm.).
Water levels in Upper Beach Lake are managed during winter using flows from Laguna and
Morrison Creeks. Typically, both cells are filled beginning in November. Valves are set to allow
water to pass around the wetlands during the first winter storms, a time when creek water quality is
poor because of a buildup of grease, oil, and other constituents usually found in urban watersheds
(Jones pers. comm.).
In summer, water levels are maintained using flows from Morrison and Laguna Creeks and
Fishhead Lake. Water is normally pumped from the aquaculture facility into Fishhead Lake,
forming a reservoir of water that can be released downstream to rapidly fill the wetland cells. The
cells would fill more slowly if they were filled independently, relying solely on summer creek flows
and not taking advantage of the storage capacity of the upstream cell. During the nonirrigation
cycles, all subchannels and ponds are kept full and flowing to allow use by birds and aquatic life.
These ditches and pools are extremely important because they serve as a reservoir for fish and other
mosquito predators, allowing quick colonization when the adjoining seasonal wetlands are flooded
(Jones pers. comm.).

Lost Lake
Lost Lake is a 6.2-acre former sand and gravel quarry. The lake is fed by groundwater and
maintains a relatively stable water level. Data taken from topographic maps before inundation
suggest a depth of approximately 10 feet; however, the actual depth is unknown. In general, the lake
is hydrologically isolated from Laguna Creek surface water, although in February 1986, the creek
overflowed its banks and spilled into Lost Lake. Laguna Creek is not expected to overflow its banks
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in the future, because in 1988 the creek channel was deepened and berms were constructed along the
banks to increase floodwater conveyance capacity. The water level of the lake may experience a
slight temporary rise in wet years because of increased groundwater recharge.
Meadowlark Lake
Meadowlark Lake is a 19-acre artificial lake created by excavation of material for I-5
roadway fill. The lake is approximately 6–8 feet deep with steep slopes along most of the confined
shoreline. The lake is maintained by groundwater year-round and is fed by overbank flooding from
Morrison Creek and Upper Beach Lake during winter storms. Major winter storms annually
inundate the lake by backwater flooding from Upper Beach Lake; floodwaters enter Meadowlark
Lake through a low swale midway along the northern shoreline. A small watershed comprising the
I-5 right-of-way and adjacent agricultural fields west of I-5 also drains into the lake in winter, and
during summer crop irrigation, through culverts located under I-5. Evaporation of the lake causes a
drawdown of approximately 2–3 feet in early summer, but the water level is maintained by a
channel, constructed as part of the Upper Beach Lake project, that connects Meadowlark Lake to
Morrison Creek.

Fishhead Lake
Fishhead Lake, originally constructed as mitigation for wetlands impacted by the Solids
Storage Basin/Dedicated Land Disposal Expansion Project, consists of approximately 30 acres of
seasonal wetlands and 20 acres of permanent open water. The lake must be maintained and
managed in perpetuity in order to comply with regulatory requirements.
Fishhead Lake’s natural watershed does not provide sufficient water to support permanent
open water or wetlands. Fishhead Lake relies on a constant tailwater flow of 200–800 gallons per
minute (gpm) released by an aquaculture facility at Franklin Boulevard and Sims Road. The facility
is owned by SRCSD but is currently leased to Stolte Sea Farms. If needed, additional water (1,500
gpm) can be provided by a pump located on Laguna Creek at the southwestern corner of the Franklin
Boulevard bridge and conveyed through an underground pipe to the east end of the slough or by a
groundwater well pump located south of the lake (Jones pers. comm.).
SRWTP staff manages water levels in Fishhead Lake by controlling the operation of the
supply pump and the outlet valves and standpipes at the western weir on the north shore of the lake.
In winter, the mudflats are flooded with 12–18 inches of water. Once the wetlands have been filled
to capacity, excess water flows over a weir into the City Mitigation Wetlands located north of
Fishhead Lake. In March, water levels are drawn down to create shallow water and soft, saturated
mudflats that provide high-quality shorebird foraging habitat. Excess lake water drains into a small
slough below the weirs and flows into Laguna Creek downstream of the check dam.
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Sims Pond
Sims Pond is a 2-acre pond at the southeast corner of Sims Road and Franklin Boulevard.
The pond was built in the mid-1980s as a tailwater storage pond for a cogeneration/aquaculture
operation. The water level is maintained all year by wastewater flows from the aquaculture tanks.
Flows that exceed the capacity of the pond are redirected to Fishhead Lake or Nicolaus Pond.
Black Crown Lake
Black Crown Lake is a 28-acre artificial lake created by excavation of material for I-5
roadway fill. The lake is fed in the dry season by a high water table and by a channel located at the
northern tip of the lake that connects to the perennial water supply of lower Morrison Creek. In
winter, the lake is inundated by backwater flowing in from the Beach Lake dike on Morrison Creek.
Diversion of water for agricultural use causes the elevation of the water surface to vary
approximately 3–4 feet in summer. During this period, water is added to the lake through the
channel connecting the lake to Morrison Creek.

Nicolaus Pond
Nicolaus Pond is an 8-acre artificial pond formed in 1971 by construction of a small levee
spanning a natural swale in the northwestern corner of the Bufferlands. The pond is recharged
annually in winter by storm runoff. It summer it is recharged by agricultural tailwater from the hay
and field crops of the Parker Dairy to the east and by wastewater from the aquaculture facility.
Water from the pond is reused to irrigate the hay fields, with a 2-foot to 3-foot drawdown occurring
over a 15-day irrigation cycle. During summer, the pond is extremely shallow, often only 1–2.5 feet
deep. The capacity of the pond as a water-storage reservoir is limited by a large deposit of silt on
the bottom.

Drainage and Flood Control

Flood Control Factors
The hydrology of the Beach/Stone Lakes basin has been studied extensively over the years
by the Corps, by the City of Sacramento, and by Sacramento County for various potential flood
control projects. Flooding typically occurs in the Beach/Stone Lakes basin every year, with severe
floods occurring about once every 3 years. Extensive flooding has occurred in 15 of the last 45
years. In 1955, overflow from the Cosumnes and Mokelumne Rivers inundated the Beach/Stone
Lakes basin, resulting in water surface elevations 10–12 feet above mean sea level in Beach Lake
and high backwater levels in Morrison and Laguna Creeks. Twenty-five year peak flows during the
February 1986 flood event resulted in a peak Beach Lake water surface elevation of 14 feet above
mean sea level. In January 1995, intense rainfall in the Beach/Stone Lakes basin resulted in
overbank flows on Morrison and Unionhouse Creeks (U.S. Army Corps of Engineers 1998).

Carollo Engineers
Bufferlands Master Plan – Final Draft

2-7

Chapter 2. Resource and Land Use Inventory
August 2000

Flooding and drainage problems in the Beach/Stone Lakes basin are primarily a result of
inadequate channel capacities during periods of heavy rainfall, of backwater flooding from the
Mokelumne River, and of the restricted outlet structure at Lambert Road. Upstream of Franklin
Boulevard most channels are incised but in many places they have extremely limited capacity. In
many reaches, flows may overtop the channel banks once every 1–3 years. Hydraulic efficiency is
further decreased in the lower reaches of the basin by high water-surface elevations in Beach/Stone
Lakes. Water surface elevations in North and South Stone Lakes depend on the amount of
watershed inflow and tidally influenced water from Snodgrass Slough downstream of the Lambert
Road outlet structure. The Lambert Road structure is a flap gate that was originally designed to
allow one-way flow out of North and South Stone Lakes into Snodgrass Slough. An additional
water control valve can be opened to allow water to flow from Snodgrass Slough into South Stone
Lake. Water surface elevation in Snodgrass Slough is normally affected by tidal action; however,
during major flood events the primary control on water surface elevations in the slough is backwater
from the Mokelumne River.
As floodwaters in the Beach/Stone Lakes basin rise, water spreads east, filling culverts under
I-5 and causing runoff from the local area east of I-5 to pond, resulting in localized flooding. During
less common events in the Cosumnes-Mokelumne River system, some overflow from the Cosumnes
River watershed flows north along the east side of Franklin Road, then west into Stone Lake north of
Lambert Road. This occurred during the 1986 flood event, and most of the Beach/Stone Lakes
basin, including portions of I-5, was underwater.

Floodplain Mapping
Floodplain maps covering the Bufferlands area have been published by FEMA. The most
recent FEMA-approved flood insurance rate map (1988) shows a uniform 100-year flood elevation
of 14 feet above mean sea level (Figure 2–2). Alterations to the existing Lambert Road structure
could change these floodplain delineations significantly by lowering predicted 100-year water
surface elevations north and upstream of Lambert Road and slightly raising water surface elevations
south of Lambert Road. Duration of flooding in these areas could also be affected.

Groundwater

Groundwater in the Beach/Stone Lakes basin is contained in two saturated aquifer (waterbearing) zones. The first zone is referred to as the “shallow saturated zone” and is about 20–50 feet
below the ground surface. The second zone is referred to as the “first aquifer” and is about 50–80
feet below the ground surface. These two saturated zones are composed of distinct sediments with
different grain sizes; their hydrologic and chemical properties also differ. The shallow saturated
zone generally contains more silt and fine-grained sand, whereas the sediments in the first aquifer
are predominantly medium-grained sands. Below 80 feet, gravel and cobbles are present. There
appears to be some hydrologic connection between the two zones (U.S. Army Corps of Engineers
1998).
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The general direction of groundwater flow in both the shallow saturated zone and the first
aquifer is from west-northwest to east-southeast. However, differences in groundwater flow may
exist as a consequence of severe overdraft or of local intense recharge, which may actually reverse
the direction of flow in some places. Groundwater elevations in wells at the treatment plant show
seasonal changes of about 5 feet (U.S. Army Corps of Engineers 1998).
The groundwater system in the Beach/Stone Lakes basin has very little exchange with that of
the Sacramento River and is considered hydrologically independent. The aquifers are predominantly
recharged by infiltration from the individual streams in the area (U.S. Army Corps of Engineers
1998).

Water Quality

The Beach/Stone Lakes Basin receives runoff from a large urban and agricultural watershed
with many potential commercial and industrial sources of pollutants. Historically, most of the
streams in the watershed were intermittent and would naturally dry up in summer. However,
changes in land uses within the watershed have resulted in low summer flows derived primarily from
irrigation supply water and agricultural return flows.
Available water quality data on Morrison Creek are limited. The Corps conducted chemical
analyses of the Morrison Creek stream group from 1982 to 1984; however, the lack of quality
control and information on sample collection procedures limited analysis of the resulting water
quality data. In general, the analyses showed that nutrients and salts were present in low
concentrations, indicating good water quality for these parameters. No pesticides or polychlorinated
biphenyls (PCBs) were detected in these samples. Several trace metals (arsenic, cadmium,
chromium, copper, lead, mercury, and zinc) were detected in concentrations exceeding EPA water
quality and human health criteria; this suggests that Morrison Creek water quality has been
adversely affected by upstream pollutant sources of trace metals, such as those from commercial and
industrial land uses. In addition, SRWTP staff have observed localized fish kills on Morrison Creek
at times when water temperature and depth were adequate to sustain warmwater fish.
The availability of water quality data for the other water bodies on the Bufferlands is also
limited. SRWTP staff have been monitoring water quality in Bufferlands water bodies since 1981;
however, the resulting data have never been fully analyzed. Data on electrical conductivity,
dissolved oxygen, hardness, and suspended solids collected in July and August 1995 from Nicolaus
Pond, Lost Lake, Meadowlark Lake, and Black Crown Lake show fairly good water quality for these
parameters (Appendix B). Turbidity was high in Meadowlark Lake and water temperatures were
relatively warm, reflecting high summer air temperatures. Fish kills occurred at these water bodies
in 1998 and 1999 (see Appendices C, D). No algal blooms have been observed by SRWTP staff.
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VEGETATION AND WILDLIFE

The Bufferlands area encompasses a mosaic of native, naturalized, and modified habitat
types. The diversity of habitats and the protection of the area from intensive human disturbance
have encouraged use of the area by many wildlife species. The area provides important habitat for
waterfowl, for other waterbirds and for several threatened, endangered, and declining species.
The ten major habitat types that have been identified within the Bufferlands are: annual
grassland, valley oak woodland, mixed riparian forest, willow scrub, permanent freshwater marsh,
seasonal wetland, vernal pools, permanent open water, agricultural land, and disturbed areas
(Figure 2–3). The major habitat values of these habitats, including characteristic vegetation and
wildlife, are described below. Common and scientific names for plants and wildlife of the
Bufferlands are given in Appendix A.

Annual Grasslands

Annual grassland, one of the more abundant habitat types found on the Bufferlands, consists
of open fields dominated by a mixture of grasses and forbs with little or no woody vegetation.
Annual grassland occurs in the unleveled area east of the UPRR, in the area’s southeast corner near
Fishhead Lake, in the area’s northwest corner near I-5, and in the upland regions surrounding Black
Crown and Meadowlark Lakes. The area of high ground bordering the marsh along Laguna Creek,
west of the UPRR, also supports annual grasses.

Vegetation
Because of soil limitations, annual grassland productivity on the Bufferlands is moderate to
low. Most areas of annual grassland are underlain by heavy clay soils or have impermeable subsoils.
Characteristic species include wild oats, soft chess, foxtail, annual ryegrass, filaree, ripgut brome,
annual lupines, thistles, and tarplant (Holocarpha spp.). In summer, much of the annual grassland is
dominated by tarweed (Hemizonia spp.) and yellow star-thistle.
Most of the annual grasslands have been continually grazed over the years, particularly east
of the UPRR. The pasture surrounding Black Crown Lake has been grazed lightly. No grazing has
occurred in recent years on the grassland surrounding Meadowlark Lake or on the land west of the
railroad tracks between Laguna and Morrison Creeks.

Wildlife
Because the annual grassland habitats of the Bufferlands support populations of small
mammals such as deer mice, California voles, harvest mice, and house mice, they provide important
foraging habitat for raptors, including black-shouldered kites, red-tailed hawks, burrowing owls,
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Swainson’s hawks, red-shouldered hawks, American kestrels, and northern harriers. Songbirds,
including loggerhead shrikes, yellow-billed magpies, horned larks, western bluebirds, and a variety
of sparrows and swallows also forage in grassland habitats. Common reptiles and amphibians that
utilize the annual grassland habitat of the Bufferlands include gopher snakes, common garter snakes,
California kingsnakes, western fence lizards, and western toads.

Valley Oak Woodland

Valley oak woodland consists of dense forbs, shrubs, and trees that form a multi-layered
canopy. Plant species are primarily native. Within the Bufferlands, valley oak woodland occurs
west of Black Crown Lake and on both sides of the West Levee where the levee meets Beach Lake
Road (north of Meadowlark Lake). The trees along the West Levee are very large and appear to be
several decades old.

Vegetation
In general, valley oak woodland occurs on deep, well-drained alluvial soils. Typically, the
only tree found in this community is the valley oak. The understory is generally annual or perennial
grassland, but moister sites support shrubs such as poison oak. Valley oak woodland is commonly a
major component of the riparian forest in this region; valley oak is most common adjacent to, and at
a slightly higher elevation than, cottonwood-willow forest. If floodplain lands ceased to be
cultivated for agricultural production, valley oak stands would likely increase in extent by natural
recruitment. Several large stands of valley oak are found on the Bufferlands along Morrison Creek.
These oaks are regenerating well in the creek’s silty floodplain.

Wildlife
Valley oak woodlands provide shade, shelter, and nesting habitat for a variety of wildlife
species. Woodpeckers excavate nest holes in both living and dead trees, and these cavities are
subsequently used by other cavity-nesting species, such as American kestrels, white-breasted
nuthatches, tree swallows, house wrens, ash-throated flycatchers, wood ducks, and western
bluebirds. Acorns are an important autumn food source for many species, including northern
flickers, scrub jays, and western gray squirrels. Valley oaks also provide foraging habitat for species
such as Nuttall’s woodpeckers, warbling vireos, Bewick’s wrens, and white-breasted nuthatches,
that feed on insects attracted by tree bark and foliage. Valley oaks also offer perch sites for
ground-foraging species, such as western bluebirds and northern flickers. Common reptiles and
amphibians occurring in valley oak woodlands include gopher snakes, common garter snakes,
California alligator lizards, western fence lizards, bullfrogs, western toads, and Pacific treefrogs.
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Mixed Riparian Forest

Mixed riparian forest consists of a canopy of deciduous trees with an understory of shrubs,
vines, young trees, and herbaceous plants. Within the Bufferlands, mixed riparian forest is found
along the banks of Laguna and Morrison Creeks upstream from the I-5 bridge and southeast of
Meadowlark Lake. Smaller, isolated riparian stands occur along upper Morrison Creek and on the
banks of Lost Lake, Meadowlark Lake, and Black Crown Lake.
Vegetation
The multi-tiered riparian canopy is dominated by cottonwood, Goodding’s willow, and
valley oak. Understory trees and shrubs include Oregon ash, box elder, button willow, California
grape, and elderberry. Herbaceous cover includes mugwort, nettle, bulrush, cattail, and tule.
Overharvesting of cottonwoods and willows by beavers has lead to recruitment rates inadequate to
maintain a healthy forest. Recruitment problems are compounded by altered hydrology, which has
severely restricted the natural regeneration of these species.

Wildlife
Mixed riparian forests support the densest and most diverse wildlife communities in the
Sacramento Valley. The diversity of plant species and growth forms and the unique combination of
surface water and groundwater resources, fertile soils, and high nutrient availability provides diverse
conditions and a variety of foods and microhabitats for wildlife.
Mature cottonwood, Goodding’s willow and valley oak trees provide adequate nesting
habitat for large birds, such as hawks, owls, great egrets, and great blue herons. Black-crowned
night herons, snowy egrets, great egrets, and great blue herons nest in the riparian forest along the
shore of Black Crown Lake and the adjacent shore of Morrison Creek. California grape vines and
elderberries provide an important food source for common wildlife species, such as Anna’s
hummingbird, black-headed grosbeak, spotted towhee, Virginia opossum, raccoon, striped skunk,
and gray fox. Riparian vegetation also supports an abundance of insect prey that feed on foliage and
stems during the growing season. These insects, in turn, support a high diversity and density of
migratory and resident birds, including western flycatchers, yellow warblers, MacGillivray’s
warbler, Wilson’s warblers, and song sparrows.

Willow Scrub

Willow scrub is a streamside shrub community that ranges from open to dense but is
characterized by dense thickets of shrub-form willows. It is associated with newly colonized
shorelines and ditches and with stream reaches that experience periodic scour or vegetation clearing.
Willow scrub exists on the shores of Meadowlark Lake, Black Crown Lake, Fishhead Lake, and
along disturbed portions of Laguna and Morrison Creeks.
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Vegetation
Willow scrub is generally dominated by arroyo willow and sandbar willow. Dense stands of
willow scrub have little understory vegetation; open stands support an understory of grasses and
forbs. Saplings of Fremont cottonwood, red willow, yellow willow, and, in some places, box elder
and ash occur where willow scrub is succeeded by riparian forest.
Wildlife
Because willow scrub commonly grows in dense clumps, it provides cover and foraging
habitat for a variety of wildlife species, including California ground squirrels, California quail,
American goldfinches, and lesser goldfinches. Willow scrub vegetation also supports an abundance
of insect species that are an important food source for western fence lizards and western kingbirds.

Permanent Freshwater Marsh

Permanently saturated and semipermanently inundated sites on the Bufferlands support
emergent vegetation typical of freshwater marshes. The Bufferlands’ only large permanent
freshwater marsh is within the floodway of Laguna and Morrison Creeks. Smaller stands of
freshwater marsh vegetation also border the sloughs and shorelines of the Wetlands Preserve.

Vegetation
Permanent freshwater marsh vegetation is dominated by cattail, tule, nutsedge, knotgrass,
and freshwater kelp. Aquatic vegetation, such as ditch-grass and duckweed, is also present.

Wildlife
Freshwater marshes provide habitat for a variety of wildlife species. During winter,
freshwater marshes supply seeds and invertebrate foods used by waterfowl. Diving ducks, dabbling
ducks, and other aquatic birds rest and feed in freshwater marshes. Herons and egrets feed on fish
and amphibians in shallow areas. Birds, such as red-winged blackbird and marsh wren, nest in dense
cattails. Many reptiles and amphibians, including common and giant garter snakes, bullfrogs, and
Pacific treefrogs also breed and forage in freshwater marshes.
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Seasonal Wetland

Seasonal wetland communities occur on sites that are ephemerally or seasonally inundated or
saturated with water. Seasonal wetland plants include annuals and perennials adapted to a yearly
cycle of winter flooding and summer drawdown. Within the Bufferlands, seasonal wetland habitat
occurs throughout the floodplain of Upper Beach Lake and in the Wetlands Preserve.
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Vegetation
Seasonal wetland vegetation in Upper Beach Lake and in the Wetlands Preserve is dominated
by watergrass, swamp timothy, smartweed, sedges, and rushes. Some areas are infested with
cocklebur, peppergrass, and bindweed, which are considered noxious weeds with minimal wildlife
value.

Wildlife
Seasonal wetland habitats provide important foraging and resting habitat for many kinds of
waterbirds, including shorebirds, wading birds, waterfowl, pelicans, and cormorants. Waterfowl,
including green-winged teal, mallard, cinnamon teal, northern pintail, gadwall, and northern
shoveler forage and rest in shallow water. White pelicans, double-crested cormorants, and large
flocks of diving ducks, such as canvasbacks and ring-necked ducks, forage and roost in the wetlands
when they are flooded during winter.
Seasonal wetland habitats also provide important migratory winter foraging habitat for
shorebirds, including killdeer, lesser yellowlegs, black-bellied plover, long-billed dowitcher, dunlin,
western sandpiper, long-billed curlew, whimbrel, American avocet, and black-necked stilt.

Vernal Pools

Vernal pools are a unique type of seasonal wetland. They form on soils with a shallow
hardpan or claypan layer that prevents percolation and allows water to pond on the surface. Vernal
pools support unique species of annual grasses and forbs that germinate, grow, and mature during
late winter and early spring. By midsummer, vernal pools are desiccated and have only low, sparse
vegetation cover.
Within the Bufferlands, natural vernal pools are found between the UPRR and Franklin
Boulevard, north of Dwight Road and south of the Wetlands Preserve. In addition, several large
artificial vernal pools are located within the Laguna Creek floodway between the UPRR and
Franklin Boulevard. These artificial pools were constructed in 1988 as mitigation for wetland losses
related to construction of the Laguna Creek floodway and the Laguna Creek subdivision. The City
of Sacramento has converted a portion of the vernal pools to seasonal wetland habitat because the
constructed pools failed to meet the performance criteria stipulated in the mitigation plan.

Vegetation
Although many rare and vernal pool-specific species, such as Green’s legenere,
popcornflower, coyote thistle, and dwarf downingia are present, the vernal pool areas on the
Bufferlands are dominated by annual grasses and forbs, including ryegrass, soft chess, wild oats, and
wild mustard.
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Wildlife
In general, both the natural and artificial vernal pools of the Bufferlands are surrounded
primarily by non-native annual grassland habitat. However, during winter and spring the larger
pools provide foraging and resting habitat for water birds, such as mallards, cinnamon teal, killdeer,
great blue herons, and great egrets. When standing water is present, amphibians, such as western
spadefoot toads and Pacific treefrogs, may use the pools for egg laying and for development of their
young. The vernal pools located along the west side of the UPRR tracks are also known to support
two special-status freshwater crustacean species: the vernal pool fairy shrimp and the tadpole
shrimp.

Permanent Open Water

Permanent open water is an unvegetated habitat type; rooted vegetation is not present
because the water is too deep for establishment and survival. Within the Bufferlands, open water
habitats occur at Meadowlark Lake, Black Crown Lake, Lost Lake, Sims Pond, Nicolaus Pond, and
Fishhead Lake, and in Morrison and Laguna creeks. Open water also occurs seasonally in winter
and spring throughout the Bufferlands.

Wildlife
Open water habitats are used by many waterbirds, including white pelicans, egrets, herons,
and cormorants. Canada geese often rest at Black Crown Lake during the winter because the lake is
protected from wind. Diving ducks, including mergansers, canvasbacks, redheads, and ruddy ducks,
also use open water areas during winter. The South Cell of Upper Beach Lake supports a large
wintering population of canvasbacks and ring-necked ducks. Dabbling ducks, such as pintail,
mallard, gadwall, shoveller, and teal rest on open water areas during winter; breeding mallards and
cinnamon teal use open water as escape cover for broods.
Existing fisheries in the open waters of Meadowlark Lake, Black Crown Lake, Lost Lake,
and Nicolaus Pond provide an important food source for fish-eating birds, including American white
pelicans and double-crested cormorants. Fish sampling studies conducted between 1992 and 1994
identified more than twenty fish species in the waterbodies of the Bufferlands (Appendix A).
Dominant fish species recorded during this sampling period included threadfin shad, hardhead
minnow, Sacramento blackfish, bullhead, mosquito fish, inland silversides, bluegill, and crappie
(Jones et al. 1995).
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Demonstration Wetlands

The demonstration wetlands project is located east of the UPRR in the northeast corner of the
Bufferlands. Created in 1994, the demonstration wetlands occupy approximately 22 acres and may
treat a daily flow of 1.0 mgd of secondary effluent. The objectives of the 5-year demonstration
wetlands project were: to characterize the performance of constructed wetlands; to identify the fate
of specific constituents of concern in wetlands, such as metals and ammonia; and to develop and
evaluate constructed-wetland management procedures.
The wetland consists of 11 treatment cells, each of which is 1,260 feet long and 50 feet wide.
Cells are constructed in two halves (A and B), and each half contains 5-foot-deep mosquito-fish
ponds located at its ends and midpoint. Eight treatment cells are operated as plug-flow systems, two
cells are controlled by batch-flow and two half-cells are operated under overland flow conditions.
The different treatments allow comparisons that should provide an excellent basis for determining
optimal effluent treatment processes. Adjacent to the cells is a 2-acre habitat cell also used for
management and monitoring procedures. The habitat cell receives effluent from the 11 treatment
cells and discharges it to the SRWTP headworks.

Vegetation
Vegetation of the wetland cells is dominated by a mixture of hard-stem bulrush and cattail
species. Wetland cells were planted in 1993 with hard-stem bulrush rhizomes and a seed mixture
containing both bulrush and cattail seed. In August 1996, one wetland cell was replanted with
California bulrush, to compare growth and metal-removal rates of different species. The wetlands
also provide an excellent environment for a variety of algae and floating plants, such as water net,
duckweed, and mosquito fern.

Wildlife
The demonstration wetlands have become an important refuge for numerous bird, mammal,
and aquatic species. Not only are a variety of waterfowl attracted to the wetlands, but various other
bird species, such as raptors and passerine birds, also make use of the project area. Birds include
burrowing owl, northern harrier, least bittern, green-backed heron, yellow-headed blackbird,
Virginia rail, and great-tailed grackle. Of the many mammals occupying the wetland, muskrat and
rabbit appear to be the most abundant. Other visitors include raccoon, skunk, coyote, beaver, and
river otter. Aquatic inhabitants include bullfrog, western toad, Pacific treefrog, crayfish, mosquito
fish, and Western pond turtle.
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Agricultural Land

Vegetation on agricultural land includes annual crops, woodlots, and windbreaks. The
following paragraphs provide a brief overview of these three vegetation types. Agricultural land
uses within the Bufferlands are discussed in more detail in the “Existing Land Uses” section of this
document.

Annual Crops
Primary annual crops grown on the Bufferlands include: grain crops, such as wheat, oats,
and barley; pasture crops, such as alfalfa, clover, and irrigated pasture; and row crops, such as sugar
beets, corn, and safflower.

Windbreaks and Woodlots
Windbreaks on the Bufferlands are associated exclusively with homesites and farmsteads.
All residential parcels within the Bufferlands include mature windbreak trees. The most notable
windbreaks are the long row of olive trees along Franklin Boulevard and the driveway leading to the
Sims residence.
A woodlot is located in the northeast corner of the Bufferlands, north of the constructed
wetlands project. It was planted in winter 1983–1984 by the California Department of Forestry.
Most of the trees in the woodlot are stunted and low in vigor, with the exception of a vigorous young
stand of Russian olive trees.

Wildlife
Agricultural croplands include areas farmed for hay, areas under cultivation for row crops
such as corn, safflower, and sugar beets, and areas irrigated for grazing, which support alfalfa,
perennial rye, and clover. Different crops have a range of wildlife habitat values. Corn provides
important habitat for the ring-necked pheasant and for several species of wintering waterfowl. Grain
provides food for rodents; rodents attracted to waste grain in turn attract raptors. Safflower acts as
cover for ground-nesting birds at the edges of fields. By contrast, sugar beets provide little useful
wildlife food or cover. However, pasture crops provide important habitat for several wildlife
species. Alfalfa and other pasturage support high rodent populations; these areas attract many raptor
species, especially immediately following hay cutting. Swainson’s hawks in particular appear to be
strongly dependent on alfalfa fields for prey. Other raptors that feed in hayfields on the Bufferlands
include red-tailed hawks, black-shouldered kites, northern harriers, and probably barn owls and great
horned owls. Herons and egrets also prey on small rodents in hayfields.

Carollo Engineers
Bufferlands Master Plan – Final Draft

2-18

Chapter 2. Resource and Land Use Inventory
August 2000

Improved Areas

Improved areas include roads, pump sites, bridges, buildings, and other facilities or areas
used by humans. Most of these represent small enclosures surrounded by other habitats.

Wildlife
Several species prefer or depend on habitat that has been altered by activities other than
agriculture. Burrowing owls and rabbits use drainage pipes along roadways. Cliff swallows, barn
swallows, and black phoebes nest on buildings, bridges, and cement pipes. Ground squirrels burrow
beneath roadways and other cement structures. Raptors perch on power poles and nest in barns.

Special-Status Plant Species

Special-status plant species include plants that are legally protected under the state and
federal Endangered Species Acts or other regulations and plants that are considered sufficiently rare
by the scientific community to qualify for such listing. Special-status plants are species in the
following categories:
 plants listed or proposed for listing as threatened or endangered under the federal ESA
(50 CFR 17.12 [listed species] and various notices in the Federal Register [proposed
species]);
 plants that are candidates for possible future listing as threatened or endangered under
the federal ESA (58 FR 188:51144–51190, September 30, 1993);
 plants listed or proposed for listing by the State of California as threatened or
endangered under the California ESA (14CCR 670.5);
 plants listed under the California Native Plant Protection Act (California Fish and Game
Code, Section 1900 et seq.);
 plants that meet the definitions of rare or endangered under CEQA (State CEQA
Guidelines, Section 15380);
 plants considered by the California Native Plant Society (CNPS) to be “rare, threatened,
or endangered in California” (Lists 1B and 2 in Skinner and Pavlik 1994); and
 plants listed by CNPS as plants about which more information is needed to determine
their status and plants of limited distribution (Lists 3 and 4 in Skinner and Pavlik 1994),
which may be included as special-status species on the basis of local significance or
recent biological information.
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–/E/1B

SC/–/1B

SC/–/1B

–/–/1B

PT/E/1B

PE/E/1B

SC/–/1B

Bogg's Lake hedge-hyssop
Gratiola heterosepala

Ahart's dwarf rush
Juncus leiospermus var. ahartii

Legenere
Legenere limosa

Pincushion navarretia
Navarretia myersii

Slender orcutt grass
Orcuttia tenuis

Sacramento orcutt grass
Orcuttia viscida

Sanford's arrowhead
Sagittaria sanfordii

=
=

=
=
=
=

listed as endangered under the California Endangered Species Act
no status definition.

1B
2
4

=
=
=

List 1B species ( rare, threatened, or endangered in California and elsewhere).
List 2 species (rare, threatened, or endangered in California but more common elsewhere).
List 4 species (plants of limited distribution).

California Native Plant Society

–

E

State

–

PE
PT
SC

Federal

Northern Coast Ranges (in Del Norte County), widely
scattered in Central Valley, southern coastal area (in
Ventura County)

Sacramento Valley (in Sacramento County) only

Coast Ranges (in Lake County), Cascade foothills (in
Siskiyou, Shasta, and Tehama Counties), also Plumas
and Sacramento Counties

Central Sierra Nevada foothills, Central Valley (in
Amador, Merced, and Sacramento Counties)

Northern Coast Ranges, southern Sacramento Valley,
northern San Joaquin Valley

Eastern Sacramento Valley, northeastern San Joaquin
Valley (in Butte, Calaveras, Placer, and Sacramento
Counties)

Inner northern Coast Ranges, central Sierra Nevada
foothills, Sacramento Valley, Modoc Plateau

Sierra Nevada foothills, Central Valley, northern Coast
Ranges

Southern Sacramento Valley, northern and central San
Joaquin Valley, inner Coast Ranges

California Distribution

May–June

May–August

Ponds, ditches, marshes, and other shallow
freshwater habitats

May–June

May

May–June

March–May

April–June

March–April

March–May

Flowering Period

Vernal pools

Vernal pools

Vernal pools

Vernal pools and other vernally wet areas

Margins of vernal pools

Shallow water and margins of vernal pools

Clay depressions or other areas with heavy
soils in chaparral, cismontane woodland, and
annual grassland

Vernal pools and vernally wet areas in annual
grasslands

Habitats

proposed for listing as endangered under the federal Endangered Species Act.
proposed for listing as threatened under the federal Endangered Species Act.
species of concern (species for which existing information may warrant listing but for which substantial biological information to support a proposed rule is lacking).
no status definition.

–/–/4

Stinkbells
Fritillaria agrestis

* Status explanations:

–/–/2

Federal/State/CNPS

Dwarf downingia
Downingia pusilla

Species

Status*

Table 2–1. Special-Status Plant Species that Occur or that May Occur on the Bufferlands

–/FP

SC/SSC

Northwestern pond turtle
Clemmys marmorata marmorata

White-tailed kite
Elanus leucurus

SC/SSC

Western spadefoot
Scaphiopus hammondii

T/T

Central Valley, Sierra Nevada foothills up to
approximately 1,000 feet, coastal region from Butte
County south to Santa Barbara County.

C/SSC

California tiger salamander
Ambystoma californiense
(=Ambystoma tigrinum californiense)

Giant garter snake
Thamnophis gigas

Streamside habitats below 3,000 feet throughout the
Central Valley of California.

T/–

Valley elderberry longhorn beetle
Desmocerus californicus dimorphus

Lowland areas west of Sierra Nevada from head of
Sacramento Valley south, including coastal valleys and
foothills to western San Diego County at the Mexico

Central Valley from Fresno north to the Gridley/Sutter
Buttes area; has been extirpated from areas south of
Fresno.

In California, range extends from Oregon border of Del
Norte and Siskiyou Counties south along coast to San
Francisco Bay, inland through Sacramento Valley, and
on the western slope of Sierra Nevada; range overlaps
with that of southwestern pond turtle through the
Sacramento-San Joaquin Delta and Central Valley to
Tulare County.

Sierra Nevada foothills, Central Valley, Coast Ranges,
coastal counties in southern California.

Shasta County south to Merced County.

E/–

Vernal pool tadpole shrimp
Lepidurus packardi

Central Valley, central and southern Coast Ranges from
Tehama County to Santa Barbara County; isolated
populations also in Riverside County.

California Distribution

T/–

Federal/State

Vernal pool fairy shrimp
Branchinecta lynchi

Species

Status*

Low; pools do not pond
water for long enough
periods to permit
spadefoot reproduction.
Present.

High; suitable habitat
present.

Present.

Woodlands, grasslands, and open
forests; occupies ponds, marshes,
rivers, streams, and irrigation canals
that have muddy or rocky bottoms and
contain watercress, cattails, water lilies,
or other aquatic vegetation.
Sloughs, canals, and other small waterways where there is a prey base of
small fish and amphibians; requires
grassy banks and emergent vegetation
for basking and areas of high ground
protected from flooding during winter.
Low foothills and valley areas with
valley or live oaks, riparian areas, and
marshes; requires access to open

None; no suitable habitat.

Larvae use small ponds, lakes, and
vernal pools in grasslands and oak
woodlands; adults use rodent burrows,
rock crevices, and fallen logs for cover
and for summer dormancy.
Shallow streams with riffles and
seasonal wetlands, such as vernal pools,
in annual grasslands and oak
woodlands.

Elderberry shrubs present.

Present

Present

Potential for
Occurrence

Riparian and oak savanna habitats with
elderberry shrubs; elderberries are host
plant.

Vernal pools and ephemeral
stockponds.

Common in vernal pools; also found in
sandstone rock outcrop pools.

Habitats

Table 2–2. Special-Status Wildlife Species that Occur or that May Occur on the Bufferlands
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–/SSC

–/T

SC/SSC

–/SSC

Cooper's hawk
Accipiter cooperii

Swainson's hawk
Buteo swainsoni

Ferruginous hawk
Buteo regalis

Merlin
Falco columbarius

E/E

–/SSC

Sharp-shinned hawk
Accipiter striatus

American peregrine falcon
Falco peregrinus anatum

–/SSC

Federal/State

Northern harrier
Circus cyaneus

Species

Status*

Permanent resident in northern and southern Coast
Ranges. May summer in the Cascade and Klamath
Ranges south through the Sierra Nevada to Madera
County. Winters in the Central Valley south through
the Transverse and Peninsular Ranges and the plains
east of the Cascade Range.

Rare but widespread winter visitor to the Central Valley
and coastal areas. Does not nest in California.

Winter visitor along the coast from Sonoma County to
San Diego County, eastward to the Sierra Nevada
foothills and southeastern deserts, the White-Inyo
Mountains, the plains east of the Cascade Range, and
Siskiyou County. Does not nest in California.

Lower Sacramento and San Joaquin Valleys, Klamath
Basin,Butte Valley. The state’s highest nesting
densities occur near Davis and Woodland in Yolo
County.

Throughout California, except at high elevations in the
Sierra Nevada. Winters in the Central Valley,
southeastern desert regions, and plains east of the
Cascade Range; permanent residents occupy the rest of
the state.

Permanent resident at mid-elevations in the Sierra
Nevada, Cascade, Klamath, and northern Coast Ranges
and along the coast in Marin, San Francisco, San
Mateo, Santa Cruz, and Monterey Counties. Winters
over the rest of the state except very high elevations.

Throughout lowland California; has been recorded at
high elevations in fall.

border.

California Distribution

Likely to be present
during winter.
Open terrain in plains and foothills
where ground squirrels and other prey
are available.

Present during winter.

Present.
Nests in oaks or cottonwoods in or near
riparian habitats; forages in grasslands,
irrigated pastures, and grain fields.

Nests and roosts on protected ledges of
high cliffs, usually adjacent to lakes,
rivers, or marshes that support large
populations of other bird species.

Present during winter.

Nests primarily in riparian forests
dominated by deciduous species; also
nests in densely canopied forests from
digger pine-oak woodland up to
ponderosa pine; forages in open
woodlands.

Present during winter.

Present during winter.

Dense canopy ponderosa pine or
mixed-conifer forest, riparian habitats.

Forages along coastlines and in open
grasslands, savannas, and woodlands;
often forages near lakes and other
wetlands.

Present.

Potential for
Occurrence

Grasslands, meadows, marshes, and
seasonal and agricultural wetlands
providing tall cover.

grasslands for foraging.

Habitats

Table 2–2. Special-Status Wildlife Species that Occur or that May Occur on the Bufferlands

SC/SSC

–/SSC

Long-eared owl
Asio otus

–/E

Western yellow-billed cuckoo
Coccyzus americanus occidentalis

Western burrowing owl
Athene cunicularia hypugea

–/T

–/SSC

Federal/State

Greater sandhill crane
Grus canadensis tabida

Prairie falcon
Falco mexicanus

Species

Status*

Permanent resident east of the Cascade Range from
Placer County north to the Oregon border, east of the
Sierra Nevada from Alpine County to Inyo County,
along the coast from Sonoma County to San Luis
Obispo County, and eastward over the northern Coast
Ranges to Colusa County. Winters in the Central
Valley, Mojave and Sonora Deserts, and the WhiteInyo Mountains. Summers along the eastern rim of the
Central Valley and in the Sierra Nevada foothills from
Tehama County to Kern County

Lowlands throughout California, including the Central
Valley, northeastern plateau, southeastern deserts, and
coastal areas; rare along south coast.

Nests along the upper Sacramento, lower Feather,
Amargosa, Santa Ana, and Colorado Rivers and along
the south fork of the Kern River.

Winters in the Central Valley, in southern Imperial
County, at Lake Havasu National Wildlife Refuge, and
on the Colorado River Indian Reservation. Breeds on
the plains east of the Cascade Range and south to Sierra
County.

Permanent resident in the southern Coast, Transverse,
Peninsular, and northern Cascade Ranges, the
southeastern deserts, White-Inyo Mountains, Modoc,
Lassen, and Plumas Counties, and the foothills
surrounding the Central Valley. Winters in the Central
Valley, along the coast from Santa Barbara County to
San Diego County, and in Marin, Sonoma, Humboldt,
Del Norte, and Inyo Counties.

California Distribution

Present during winter.

Present during winter.

None; no suitable habitat
present.

Present.

None; no suitable habitat
present.

Summers in open terrain near shallow
lakes or freshwater marshes; winters on
plains and in valleys near bodies of
fresh water.
Wide, dense riparian forests with a
thick understory of willows for nesting;
prefers sites with a dominant
cottonwood overstory for foraging;
may avoid valley-oak riparian habitats
where scrub jays are abundant.
Rodent burrows in sparse grassland,
desert, and agricultural habitats.
Dense riparian stands of willows,
cottonwoods, live oaks, or conifers;
uses adjacent open lands for foraging.
Nests in abandoned crow, hawk, or
magpie nests

Potential for
Occurrence

Nests in cliffs or escarpments; requires
adjacent dry, open terrain, uplands,
marshes, or seasonal marshes for
foraging.

Habitats

Table 2–2. Special-Status Wildlife Species that Occur or that May Occur on the Bufferlands

–/T

Bank swallow
Riparia riparia

–/SSC

–/SSC

Purple martin
Progne subis

Loggerhead shrike
Lanius ludovicianus

SC/E

–/SSC

Federal/State

Little willow flycatcher
Empidonax traillii brewsteri

Short-eared owl
Asio flammeus

Species

Status*

Resident and winter visitor in lowlands and foothills
throughout California; rare on coastal slope north to
Mendocino County, occurring only in winter.

The state’s largest remaining breeding populations
are along the Sacramento River from Tehama
County to Sacramento County, along the Feather
and lower American Rivers and Cache Creek, and
in the Owens Valley; also nests on plains east of
the Cascade Range (south through Lassen County)
and in northern Siskiyou County. Small
populations nest near the coast from San Francisco
County to Monterey County.

Nests in Sacramento; uncommon or absent elsewhere in
the Central Valley; breeds locally in coastal areas from
Del Norte County south to Santa Barbara County. Rare
in southern California.

Summer range includes a narrow strip along the eastern
Sierra Nevada from Shasta County to Kern County and
a strip along the western Sierra Nevada from El Dorado
County to Madera County; widespread in migration.

Permanent resident along the coast from Del Norte
County to Monterey County (very rare in summer north
of San Francisco Bay), in the Sierra Nevada north of
Nevada County, on the plains east of the Cascades, and
in Mono County. Winters on the coast from San Luis
Obispo County to San Diego County, in the Central
Valley from Tehama County to Kern County, in the
eastern Sierra Nevada from Sierra County to Alpine
County, on the Channel Islands, and in Imperial
County. Small, isolated populations nest in the Central
Valley.

California Distribution

Present.
Prefers open habitats with scattered
shrubs, trees, posts, fences, utility lines,
or other perches.

None; no suitable habitat
present.
Nests in abandoned woodpecker holes
in valley oak and cottonwood forests;
also nests in vertical drainage holes
under elevated freeways and highway
bridges. Requires open areas for
feeding.

None; no suitable habitat
present.

None; no suitable habitat
present.

Riparian areas and large, wet meadows
with abundant willows for breeding;
usually found in riparian habitats
during migration.

Nests in bluffs or banks, usually
adjacent to water, where the soil
consists of sand or sandy loam that
allows digging.

Present.

Potential for
Occurrence

Freshwater and salt marshes, lowland
meadows, and irrigated alfalfa fields;
needs dense tules or tall grass for
nesting and for daytime roosting.

Habitats

Table 2–2. Special-Status Wildlife Species that Occur or that May Occur on the Bufferlands

–/SSC

–/SSC

SC/SSC

–/SSC

Yellow-breasted chat
Icteria virens

Tricolored blackbird
Agelaius tricolor

Pallid bat
Antrozous pallidus

E/E

Federal/State

California yellow warbler
Dendroica petechia brewsteri

Least Bell's vireo
Vireo bellii pusillus

Species

Status*

At low elevations throughout California.

Largely endemic to California. Year-round
resident in the Central Valley from Butte County
to Kern County and at scattered coastal locations
from Marin County to San Diego County. Breeds
at scattered locations in Lake, Sonoma, and
Solano counties, and, rarely, in Siskiyou, Modoc,
and Lassen counties.

Uncommon migrant in California; nests in a few
locations with appropriate habitat, such as
Sweetwater and Weber Creeks (El Dorado
County), Pit River (Shasta County), Russian River
(Sonoma County), Little Lake Valley (Mendocino
County), and upper Putah Creek (Yolo County).
Nests in dense riparian habitats dominated by
willows, alders, Oregon ash, tall weeds,
blackberry vines, and grapevines.

Nests throughout California except the Central Valley,
the Mojave Desert region, and at high elevations in the
Sierra Nevada; winters along the Colorado River and in
parts of Imperial and Riverside Counties; two small
permanent populations in San Diego and Santa Barbara
Counties.

Small populations remain in southern Inyo, southern
San Bernardino, Riverside, San Diego, Orange, Los
Angeles, Ventura, and Santa Barbara Counties.

California Distribution

Rocky outcrops, cliffs, and crevices for
roosting; requires access to open

Nests in dense colonies in emergent
marsh vegetation, such as tules and
cattails, or at upland sites with
blackberries, nettles, thistles, and
grainfields; nesting habitat must be
large enough to support 50 pairs.
Probably requires water at or near the
nesting colony. Requires large
foraging areas where insect prey is
abundant, such as marshes, pastures,
agricultural wetlands, dairies, and
feedlots.

Low.

Present.

Present.

Present.

Nests in riparian areas dominated by
willows, cottonwoods, sycamores, or
alders or in mature chaparral; may also
use oaks, conifers, and urban areas near
streamcourses.
Nests in dense riparian habitats
dominated by willows, alders, Oregon
ash, tall weeds, blackberry vines, and
grapevines.

None; no suitable habitat
present.

Potential for
Occurrence

Riparian thickets either near water or in
dry portions of river bottoms; may also
be found using mesquite and arrow
weed in desert canyons. Nests along
margins of bushes and forages near the
ground.

Habitats

Table 2–2. Special-Status Wildlife Species that Occur or that May Occur on the Bufferlands

E
T
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SSC
–

State

=
=
=
=
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SC =
– =

E =
T =
C =

Federal

–/SSC

Federal/State

Statewide except for the northwestern corner of Del
Norte County and parts of Humboldt and Siskiyou
Counties.

California Distribution

Uses open areas that offer scattered
shrubs and trees for cover and loose
soil for digging.

habitats for foraging.

Habitats

Low.

Potential for
Occurrence

listed as endangered under the California Endangered Species Act.
listed as threatened under the California Endangered Species Act.
fully protected under the California Fish and Game Code.
species of special concern in California.
no status definition.

listed as endangered under the federal Endangered Species Act.
listed as threatened under the federal Endangered Species Act.
species for which U.S. Fish and Wildlife Service has on file sufficient information on biological vulnerability and threat(s) to support issuance of a proposed rule to list, but
issuance of the proposed rule is precluded.
species of concern (species for which existing information may warrant listing but for which substantial biological information to support a proposed rule is lacking).
no status definition.

*Status explanations:

American badger
Taxidae taxus

Species

Status*

Table 2–2. Special-Status Wildlife Species that Occur or that May Occur on the Bufferlands

Nine special-status plant species are known to occur or have the potential to occur on the
Bufferlands. The names, legal status, habitat requirements, and distribution of these species are
presented in Table 2–1.

Special-Status Wildlife Species

Vertebrate and invertebrate species federally listed or proposed for listing as threatened or
endangered are protected under the federal ESA (50 CFR 17.11). In California, species that are
state-listed as threatened or endangered are protected under the California ESA (14 CCR 670.5). In
addition to listed and proposed species, special-status species include wildlife and invertebrates in
the following categories:
 animal species that are Category 1 or 2 candidates for future listing as threatened or
endangered under the federal ESA (59 FR 219:58982–59028, November 15, 1994);
 animal species of concern to DFG (Remsen 1978 [birds], Williams 1986 [mammals],
and Jennings and Hayes 1994 [reptiles and amphibians]);
 animal species fully protected in California (California Fish and Game Code, Sections
3511 [birds], 4700 [mammals], and 5050 [reptiles and amphibians]); and
 animal species that meet the definitions of rare or endangered under CEQA (State
CEQA Guidelines, Section 15380).
The following section provides a description of special-status wildlife species that are known
to occur regularly or that have the potential to occur on the Bufferlands. Table 2–2 summarizes the
legal status of each species, the habitats they use, and the probability of their occurrence on the
Bufferlands. Figure 2–4 shows locations on the Bufferlands where these species are known to occur.

Swainson’s Hawk
Historically, Swainson’s hawk occurred throughout the open grasslands of the Central
Valley. The species has declined because of the conversion of grasslands foraging habitat to
agricultural use and the loss of nest trees. However, croplands with low vegetative cover and high
densities of small rodents are considered high-quality foraging habitat. Alfalfa, row crops, recently
harvested or disked fields, fallow fields, and dryland pastures all supply suitable foraging habitat for
Swainson’s hawks.
Within the Bufferlands, the mixed riparian forest along Morrison Creek provides highquality nesting habitat for Swainson’s hawks, and the nearby grasslands and pasture provide
moderate- to high-quality foraging habitat. One pair of Swainson’s hawks was recorded nesting
along Morrison Creek, 0.25 mile east of I-5, from at least 1988 to 1994. Both an occupied nest and
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fledged young were observed. An additional nest site in the interior of the Bufferlands was
identified in 1993. Nesting was not confirmed at the site. However, adults and fledglings were
observed foraging in the area that year. Another occupied nest site was observed in the westernmost
eucalyptus tree at the junction of Sims Road and Bufferlands Road in June 1995; two nestling hawks
were observed in the nest. In 1999, two additional nesting pairs were observed. One pair used and
subsequently abandoned a nesting site at the historic Lopez homesite in the northeast portion of the
Bufferlands; the other pair fledged two young in the area adjacent to Nicolaus Pond.

Northern Harrier
Northern harriers are ground-nesting birds whose nests are typically found in dense
grasslands and moist perennial meadows. Harriers forage in open grasslands, agricultural fields, and
wetlands. The northern harrier has declined substantially as a breeding species in California because
of loss and degradation of wetland and grassland habitats.
Northern harriers have been regularly observed foraging along Laguna Creek, and are
presumed to be breeding at the Bufferlands. Nesting pairs have been observed at Upper Beach Lake
and in the agricultural fields associated with the dairy facility. The Bufferlands may provide a
regionally important nesting area for this species.

Burrowing Owl
The burrowing owl occurs in a variety of open habitats, including low, sparse grasslands and
agricultural fields. The species has declined substantially in California because of loss of grassland
habitat, poisoning, and reduction in availability of burrows following extensive efforts to control
ground squirrel populations. The owls nest in burrows excavated by California ground squirrels and
other rodents. Burrowing owls often inhabit dens adjacent to active ground squirrel burrows and
sometimes use the same burrow entrances as ground squirrels. Ground squirrels are initially
attracted to soft soil for easy burrowing, and both ground squirrels and burrowing owls require
burrows that are well drained. Burrowing owls will also nest in drainage pipes, drop inlets, and
other artificial structures. Burrowing owls are tolerant of human activity. However, close, direct
approaches can severely disrupt breeding; the owls are most sensitive to human disturbance during
the breeding season (March–September).
Burrowing owls were resident in the project area before the SRWTP was constructed and
they continue to occupy the Bufferlands. A survey conducted in 1999 identified 9 nesting pairs of
burrowing owls on the Bufferlands. In previous years, surveys have identified as many as 18 nesting
pairs of burrowing owls in a single season (Jones pers. comm.). Occupied nest sites have been
identified throughout the Bufferlands. Locations with occupied nest sites include: the northeastern
portion of the Bufferlands, the area along the UPRR tracks, the plant process area, and areas along
the drainage ditch south of Dedicated Land Disposal Unit (DLD)-5 and along the North Beach Lake
Levee.
Short-Eared Owl
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Short-eared owls are ground-nesting birds that inhabit dense grasslands and wetlands.
Perennial grasslands typically have a higher habitat value for short-eared owls than annual
grasslands because they provide denser nesting cover. Short-eared owls forage in grasslands and
wetlands. Short-eared owls were observed on the Bufferlands in 1997 and 1999 (Young pers.
comm.).

American White Pelican
The American white pelican uses wetlands on the Bufferlands during migration in spring and
early summer. The Bufferlands constitute one of only several local areas where pelicans
concentrate seasonally. The open-water habitats offered by the lakes and ponds on the Bufferlands
are probably too small for breeding use by pelicans.

Double-Crested Cormorant
Double-crested cormorants nest in standing dead trees (snags), in mature trees with dead
branches, including cottonwoods and valley oaks, and in artificial nest structures in riparian habitats.
Cormorants forage in open waters of lakes, slow-moving streams, and open marshes. The
cormorant population has declined in the Central Valley, presumably because of loss of nesting and
foraging habitat, combined with the effects of pesticide contamination
Cormorants have been regularly observed foraging and roosting at Upper Beach Lake,
Fishhead Lake, and Black Crown Lake. Flocks of more than 500 birds have been observed at Upper
Beach Lake. No known breeding occurs on the Bufferlands. Cormorants observed on the
Bufferlands probably nest nearby at North Stone Lake, west of I-5.

Valley Elderberry Longhorn Beetle
The valley elderberry longhorn beetle (VELB) is a pith borer and is dependent on elderberry
shrubs in riparian habitats for foraging and breeding. VELB populations have declined because of
loss of elderberry shrubs in Central Valley riparian habitats (Jones & Stokes 1987). VELB has not
been recorded in the Bufferlands, but elderberry habitat is present at Upper Beach Lake, along
Laguna Creek, and in the Trail of Trees area.
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Giant Garter Snake
The giant garter snake (GGS) is a subspecies of the western aquatic garter snake that
occupies marshlands, ditches, and adjacent upland areas in the Central Valley. Known GGS habitats
contain permanent or seasonal water and have mud bottoms and vegetated dirt banks. Before
agricultural reclamation, supporting wetlands probably consisted of freshwater marshes and lowgradient streams. GGS appears to be absent from most permanent waters that support established
populations of predatory gamefish, such as bass, sunfish, and catfish. GGS also appears to be absent
from natural and artificial waterways that undergo routine mechanical or chemical weed control or
compaction of bank soils.
GGS is known to occur in the Morrison and Laguna Creek drainages (Natural Diversity Data
Base 1994). The last confirmed observation on the Bufferlands was recorded in 1983; however, an
unconfirmed sighting was recorded along Morrison Creek in 1988 (Jones & Stokes 1989). In
addition, the Natural Diversity Data Base contains a record of a 1992 sighting at Lower Beach Lake,
approximately 1.5 miles south of Freeport.
Habitat surveys conducted in conjunction with studies for the Upper Beach Lake Wildlife
Area Specific Plan identified suitable habitat for GGS along Morrison and Laguna Creeks. Potential
active season (summer) habitat was identified along Morrison Creek (between the UPRR tracks and
the old channel), along Laguna Creek (east of the UPRR tracks and between the UPRR tracks and I5), on Fishhead Lake, and in the Laguna Creek Vernal Pool/Seasonal Wetlands Mitigation Area.
Potential dormant season (winter) hibernaculae were identified along the riprapped sections of the
North Levee (from the UPRR tracks to I-5), along the UPRR berm, along the Ring Levee adjacent to
the Sims drainage ditch, and along the plant process area perimeter levee south of Laguna Creek.

Tricolored Blackbird
Tricolored blackbirds nest in dense wetland vegetation and forage in grasslands, wetlands,
and agricultural fields. No nesting tricolored blackbirds have been observed on the Bufferlands.
However, during the non-breeding season, the birds have been observed at Fishhead Lake and flocks
of 300–400 have been observed at the constructed wetlands facility (Jones pers. comm.).

Vernal Pool Fairy Shrimp
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The vernal pool fairy shrimp is found in scattered locations throughout California’s Central
Valley. The species ranges from the Millville Plains and Stillwater Plains in Shasta County south
through most of the length of the Central Valley; as yet, the species has not been recorded from
Kings County or Kern County. It ranges from the eastern margin of the central Coast Ranges from
San Benito County south to Ventura County. Disjunct populations are located on the Santa Rosa
Plateau and near Ranch Santa California in Riverside County (Eng et al. 1990). The vernal pool
fairy shrimp inhabits clear to tea-colored water within earth sumps, grass- or mud-bottomed pools
and swales, and pools in unplowed grasslands underlain by basalt flows. The species has also been
observed in rock outcrop pools, roadside ditches, road ruts, bulldozer scrapes, railroad rights-of-way,
and backhoe pits.
During surveys conducted in the vicinity of the Bufferlands in 1993, several populations of
vernal pool fairy shrimp were recorded in shallow depressions or ditches located along the west side
of the UPRR tracks, immediately south of Laguna Creek. Similar ditches along the east side of the
UPRR tracks offer similar habitat, and in the absence of specific surveys, it must be assumed that the
species also occurs in this area.

Vernal Pool Tadpole Shrimp
The vernal pool tadpole shrimp is found in scattered locations in the Central Valley from
Shasta County south to the Flying M Ranch near Merced and west to the San Luis National Wildlife
Refuge in Merced County. Disjunct populations are located in Tulare County and on the San
Francisco Bay National Wildlife Refuge in Alameda County. The vernal pool tadpole shrimp
inhabits grassland pools with clear to highly turbid water and low values for conductivity, alkalinity,
and total dissolved solids. The species has also been observed in stockponds, pools in old alluvial
soil, grass-bottomed swales, and other seasonal wetlands.
During surveys conducted in the vicinity of the Bufferlands in 1993, several populations of
vernal pool tadpole shrimp were recorded in shallow depressions or ditches located along the west
side of the UPRR tracks, directly east of the Sacramento Municipal Utility District Cogeneration
Plant. Similar ditches along the east side of the UPRR tracks offer similar habitat, and in the
absence of specific surveys, it must be assumed that the species also occurs in this area.

Other Special-Status Species
Other special-status species reported to occur on the Bufferlands include Cooper’s hawk,
prairie falcon, peregrine falcon, western pond turtle, loggerhead shrike, and long-billed curlew.
Additional special-status species could occur irregularly at the Bufferlands but have not been
reported. These species are briefly described in Table 2–2.
In addition, several special-status species that do not currently breed at the Bufferlands might
be attracted to the area if suitable habitats were created (Table 2–2). The yellow-billed cuckoo and
purple martin could be attracted by increasing the amount of riparian forest. Less likely, but longterm, candidates for nesting in riparian forest habitats could include the bald eagle, osprey, longCarollo Engineers
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eared owl, and willow flycatcher. The bald eagle could be a regular winter visitor if wetland areas
were managed to increase numbers of fish and waterfowl prey.

POTENTIALLY PROBLEMATIC WILDLIFE SPECIES

Two potentially problematic wildlife species, the beaver and the common carp, have been
identified on the Bufferlands. While the presence of these two species may be desirable under some
circumstances and in some areas, their overwhelming presence on the Bufferlands is potentially
problematic because of the adverse effects on native habitats and wildlife species associated with
unchecked population growth of these species. This section provides a brief description of
potentially problematic species and their effects on the Bufferlands.

Beaver

Beavers are native to the Central Valley and are common residents of the Beach/Stone Lakes
basin. Beavers exploit a wide variety of food sources, including woody vegetation such as
cottonwoods and willows and herbaceous vegetation such as tules and cattails. The predominant
habitat types used by beavers in the Central Valley are riparian forest and permanent marsh.
Beavers dig burrows or build lodges in which they rest, raise young, and escape from
predators. Lodges are generally built from the most readily available woody material. Beavers
normally travel no farther than necessary from the lodge to obtain food and thus tend to use the
closest vegetation first. Beavers living along small streams or along streams with fluctuating water
levels often construct dams to stabilize the water level in their aquatic environment.
The basic social unit for beavers is the colony. A colony consists of a group of beavers
occupying the same pond or stream reach, using a common food source, and maintaining a common
dam or dams. A colony can include up to several mating pairs, their yearling offspring, and their
most recent progeny. Colonies usually consist of six to seven beavers but may include as many as
12 individuals. At 2 years of age, young beavers leave the colony to seek out and colonize new
habitat, usually within a 10-mile radius of their natal pond (Euyen 1992).
Beaver activities within the Bufferlands affect riparian habitat primarily by killing and
removing trees, impounding streamflows, obstructing culverts and agricultural diversions, and
undermining levees and berms. Damage to trees on the Bufferlands from beaver activity had been
observed for a number of years, but impacts increased substantially beginning in 1990. By 1992,
numerous mature riparian trees along Laguna and Morrison Creeks had been felled or girdled, and
tree cover around Nicolaus Pond and Meadowlark and Lost Lakes had been reduced by more than
65%.
Beaver management activities (beaver monitoring and removal, construction of barriers to
protect individual trees) were initiated in 1993. These efforts have substantially reduced the
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population of beavers on the Bufferlands and decreased their effects on riparian habitats. However,
because of the increasing regional population of beavers in the Central Valley and the potential for
recolonization by young beavers, ongoing beaver management is critical to protecting SRCSD and
public infrastructure, existing and naturally regenerating riparian trees, and urban landscape trees, as
well as trees planted and maintained as part of the Upper Beach Lake Wildlife Area Specific Plan.

Common Carp

Carp were originally introduced into California from Europe and Asia in the late 1800s for
food and sport purposes. Because carp can tolerate warm water and a wide range of environmental
conditions, the species has become well established throughout most of the state. The peak
spawning period for carp is from May through July, although spawning activity has been observed
as early as March. Eggs are normally deposited on submerged vegetation, to which they adhere.
Carp eggs hatch in 3 to 5 days, and the fry feed on zooplankton and phtyoplankton for the first
several months of life. As they grow larger, they begin feeding on bottom dwelling invertebrates by
a method known as “grubbing”. This feeding method involves the fish taking the bottom substrate
into its mouth, filtering out the invertebrate food, and rejecting the remaining silt and sand. This
feeding behavior results in increased water turbidity and decreased light penetration, and reduces
nursery habitat for other fish species (McGinnis 1984).
It is impractical, if not nearly impossible, to consider eradicating carp from any but the
smaller, more isolated pond habitats on the Bufferlands.

VISUAL RESOURCES

The Bufferlands are viewed primarily from I-5, which is adjacent to their western boundary,
and from Franklin Boulevard, which is adjacent to their eastern boundary. Views of the Bufferlands
are dominated by extensive open fields in the foreground and middleground and by SRWTP
facilities in the background. Strips of riparian forest along Morrison Creek are visible from I-5 in
the vicinity of Morrison Creek Bridge; riparian forest along Laguna Creek is visible from Franklin
Boulevard. Views of range and farmlands from Franklin Boulevard are interspersed with several
farmsteads featuring old structures, windbreaks, orchards, and ornamental plantings.

CULTURAL RESOURCES

Historical Overview
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The Bufferlands lie within an area formerly occupied by the Plains Miwok. Before
European settlement, Plains Miwok territory extended from north of the Cosumnes River to south of
the Mokelumne River, along both sides of the Sacramento River. The eastern boundary of the
territory was the foothills of the Sierra Nevada, which the Plains Miwok shared with the Central
Sierra Miwok.
Political organization of the Plains Miwok revolved around the tribelet, a loosely knit
collection of independent units that exercised control over specific territories. Tribelets were further
connected by lineages named for specific localities, most of which corresponded either to
permanently inhabited settlements or to seasonally occupied camps.
Spanish explorers arriving in the late 1700s were the first people other than Native
Americans to enter the Sacramento Valley area. However, because of its distance from the mission
system’s sphere of influence the Sacramento Valley region was minimally affected by Spanish
occupation. Land in the Sacramento Valley was not claimed for private ownership until Mexican
land grants were issued in the 1830s. In 1839, John A. Sutter received a land grant from the
Mexican government and established New Helvetia, the first Euroamerican settlement in the valley.
In 1848, California and the Sacramento Valley were changed forever by the discovery of
gold in the foothills east of Sutter’s Fort. Until this time, most of California had remained largely
untouched by European settlement. With the discovery of gold, thousands of miners and settlers
entered the state. In the beginning, the locations of the early settlements coincided with mining
activities. Sacramento was the main community, and was surrounded by dozens of smaller
settlements. However, as gold mining declined and was replaced by agricultural pursuits, farming
communities sprang up. By the 1860s, agricultural enterprises, such as farms, ranches, and dairies,
were well established in the Sacramento Valley. Historically, the Bufferlands have been used almost
exclusively for agriculture; dairy farming and cattle breeding have been the area’s mainstay. The
Nicolaus/Parker complex in the south portion of the Bufferlands is an example of a dairy that
operated for over 70 years.

Archaeology

Archaeological resources of the Bufferlands have been identified and assessed in previous
reports by Decater (1982), Historical Environment Consultants (1982), and PAR Environmental
Services (1995). Decater (1982) summarized previously obtained information on prehistoric and
historic settlements in the vicinity of the Bufferlands and identified three prehistoric archaeological
sites within the Bufferlands: CA-SAC-48, CA-SAC-83, and CA-SAC-327. Field surveys of these
sites by Decater (1982) failed to reveal any previously unknown prehistoric archaeological resources
(Jones & Stokes 1989).
In 1982, Historic Environmental Consultants (1982) inventoried the physical characteristics
and cultural significance of seven homesteads within the Bufferlands. This inventory documented
several structures that date to the nineteenth century, including one that was built during the 1850s.
Most of the Bufferlands’ existing residences either were constructed as replacements for original
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homes or have been substantially modified over the years (Jones & Stokes 1989). As a result, only
the Nicolaus Ranch appears to qualify for inclusion in the National Register of Historic Places
because of its local historic role and its importance in the development of Sacramento’s dairy
industry (U.S. Army Corps of Engineers 1996).

EXISTING LAND USES

Most of the Bufferlands is used for agricultural purposes or has been developed and
enhanced for wildlife habitat. The following section provides a general description of existing land
uses within the Bufferlands, including agricultural leases, oil and gas leases, easements,
infrastructure and utilities, light rail transportation, and horticultural projects.

Agricultural Leases

Over the years, most of the Bufferlands has been leased for agricultural production. Types of
agriculture that have been applied successfully on the Bufferlands include livestock grazing, dryland
hay farming, irrigated pasture and forage production, dairy operations, and production of a variety of
field crops. SRCSD currently has four existing leases with agricultural or residential tenants. Table
2–3 provides a list and general description of these leases, including parcel numbers, term, and
special restrictions. Figure 2–5 shows the locations of the leased parcels.

Oil and Gas Leases

SRCSD owns all or part of the mineral rights to approximately 1,424 acres of the
Bufferlands. In March 1981, that 1,424 acres was divided into six parcels with the intention of
leasing the mineral rights for the exploration and production of oil, natural gas, and other
hydrocarbons. The leases allow the lessee two 1.5-acre drilling sites per parcel and give SRCSD the
right to approve the location of the drilling sites and transmission pipelines. Under the terms of the
leases, as many wells as physically possible may be drilled at each site.
Two companies, Argo Petroleum Corporation and Champlin Petroleum Company, are
currently leasing drill sites on the Bufferlands. Champlin has leased surface entry rights to drill for
gas on a site near the Sacramento Municipal Utility District substation, where SRCSD does not own
the mineral rights. Argo has leased three sites; SRCSD owns the mineral rights to only one of them.

Easements
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A number of easements on and across the Bufferlands have been granted, both by previous
parcel owners and by SRCSD. Easement holders include utilities (Sacramento Municipal Utility
District, Pacific Gas & Electric Company), energy companies (Standard Oil Company), government
agencies (City of Sacramento, County of Sacramento), reclamation districts, and other private and
public entities. Table 2–4 provides a description of existing Bufferlands easements, including the
parcel number, the purpose of the easement, and the individual, agency, or corporation to which the
easement was granted.
Existing easements should not be a constraint on continued use of the parcels for agricultural
purposes. However, if other uses that involve grading, excavation, or construction of any kind are
considered, the exact location and the current use of the easements on the affected parcels should be
obtained from the title insurance policies and the County Recorder’s records. The easement owner
should also be contacted if any action is proposed within the parcel.

Mitigation Sites

The Bufferlands currently support a number of mitigation efforts. The Wetlands Preserve
and the Laguna Creek Vernal Pool Mitigation Area were constructed to compensate for activities
under U.S. Army Corps of Engineers Section 404 permits. In addition, several burrowing owl
mitigation sites have been constructed in the eastern section of the Bufferlands and an oak tree
mitigation site has been established near Fishhead Lake. The following paragraphs provide more
detailed information on existing Bufferlands mitigation sites. Figure 2–6 shows their locations.

Wetlands Preserve
The 115-acre Wetlands Preserve was created under Section 404 in 1982 to mitigate for the
SWRTP’s expansion into areas along Laguna Creek that contained natural wetlands. The preserve is
located south of Laguna Creek between Franklin Boulevard and the UPRR, and encompasses
Fishhead Lake, a constructed permanent lake, and the Fishhead Slough mudflats, a managed
seasonal wetland. Because of excavation of the Laguna Creek Floodway, the Wetlands Preserve is
no longer hydrologically connected to natural flooding from Laguna Creek and is entirely dependent
on artificial sources of water and on active water management to function as a wetland habitat.
Water is supplied via a siphon pump near the Franklin Boulevard Bridge on Laguna Creek. As
discussed in the following section, water management for the Wetlands Preserve will likely be
coordinated in the future with that for the Laguna Creek Vernal Pool Management Area. Under the
conditions of the Section 404 permit, the Wetlands Preserve site must be maintained in perpetuity as
a wetland habitat, and any modifications to the preserve, including enhancements, must be approved
by the Corps in consultation with USFWS.
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Laguna Creek Vernal Pool/Seasonal Wetlands Mitigation Area
The Laguna Creek Vernal Pool Mitigation Area was created under Section 404 in 1988 to
compensate for wetland losses related to construction of the Laguna Creek Floodway and the
Laguna Creek subdivision. It was constructed by the City of Sacramento’s Laguna Creek
Assessment District and consists of three vernal pools (A, B, and C). SRCSD holds the title to the
land and has ultimate authority over land use and management of the area as long as future land use
is consistent with the terms of the Sacramento County floodway easement and the Corps’ permit.
Because the Laguna Creek Vernal Pool Mitigation Area failed to meet mitigation
requirements, SRCSD and the City of Sacramento’s Laguna Creek Assessment District revised the
vernal pool mitigation agreement and converted Vernal Pool C to seasonal wetland habitat. Vernal
Pool C occupies approximately 24.79 acres and is located south of Laguna Creek and adjacent to the
north border of the Fishhead Lake Wetland Mitigation Site. The seasonal wetlands comprise three
separate ponds, which receive water from a spillway along the northeast side of Fishhead Lake. The
ponds are connected by spillways at their western edge and will be operated in conjunction with
existing Fishhead Lake seasonal management procedures.
SRCSD is currently working with the City of Sacramento to revise the easement agreement
in response to changes in the mitigation project (i.e., conversion of Vernal Pool C to seasonal
wetlands). The new agreement will specify both the City’s and SRCSD’s responsibilities. It is
expected to require that SRCSD coordinate water management for the Wetlands Preserve and the
new Laguna Creek mitigation area. SRCSD will also be responsible for routine maintenance
activities such as mowing, disking, and weed control.

Burrowing Owl Mitigation Sites
Artificial nest sites have been constructed to mitigate for the effects of plant-related
expansion projects implemented in the vicinity of burrowing owl colonies on the Bufferlands. The
artificial nests are located near Fishhead Lake and the northeast section of the Bufferlands.

Oak Tree Mitigation Site
An oak tree mitigation site was established in 1997. It was intended to satisfy three
purposes: to comply with existing mitigation requirements for construction of the ring levee, to
satisfy future mitigation requirements associated with the Dwight Road extension, and to meet future
SRCSD mitigation needs in the southwest corner of Fishhead Lake. The site is located near
Fishhead Lake and contains approximately 160 trees.
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Utilities and Infrastructure

The Bufferlands has number of structures, as well as groundwater wells, underground
pipelines, and other major utilities. These features cannot be effectively relocated, and may act as
constraints on land use changes. They are shown on Figure 2–7. Other minor features—such as
irrigation lines, water supply pipelines, natural gas lines, septic systems, and telephone lines—are
subject to relocation and should not be a constraint on new land uses. The following sections
provide a brief description of the main utilities and infrastructure found within the Bufferlands.
Interceptor and Outfall Lines
Four underground interceptor lines and one outfall line cross the Bufferlands area. The
outfall pipeline to the Sacramento River and the City Interceptor line cross the northwest corner of
the Bufferlands. The Southeast and Central Interceptor lines cross the Bufferlands’ northeast corner,
and the Elk Grove Interceptor line transverses the eastern section of the Bufferlands between the
UPRR Tracks and Franklin Boulevard.

Transmission Line
In 1988, Sacramento Municipal Utility District installed an overhead high-voltage power
transmission line along the western edge of the SRWTP, east of and parallel to the UPRR tracks.

Telemetry Cable
A telemetry cable line parallels underground pipes across Upper Beach Lake to the edge of
the Sacramento River. The cable is mounted on telephone poles.

Pumps and Wells
Several water wells and flood-control pump stations are located on the Bufferlands.
Nonoperational agricultural wells are located adjacent to the North Beach Lake Levee and in an oak
grove along the West Levee Road. The depth and condition of these wells are unknown.
Operational agricultural wells are located on the parcel north of the North Beach Lake Levee,
adjacent to the constructed wetlands facility, at the Bufferlands field office, adjacent to the wetlands
demonstration project, in the vicinity of the abandoned woodlot, and in the pasture west of the Sims
residence. Flood control pump stations are located on the parcel north of the North Beach Lake
Levee, adjacent to the West Levee, and in the eastern section of the Bufferlands adjacent to Laguna
Creek. A new flood relief pump station, operated and maintained by the City of Sacramento, is
located adjacent to Franklin Boulevard, north of Calvine Road.
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Access Roads
A number of access and maintenance roads traverse the Bufferlands (Figure 2–8). Laguna
Station Road is the primary route to the SRWTP. An additional dirt access road connects Sims Road
with the west side of the treatment plant, passes over Morrison and Laguna Creeks, and meets the
North Levee Road. Upper Beach Lake can be accessed from Freeport Road south of
Meadowview/Mack Road by turning east on Stonecrest Road just north of the town of Freeport;
Stonecrest Road merges with Beach Lake Road along I-5. Two levee roads are located along the
boundary of Upper Beach Lake: the North Levee Road along the lake’s northern perimeter, and the
West Levee Road along its northwestern edge. The West Levee Road parallels the paved frontage
road and I-5. The West Levee Road connects on the north end to the paved frontage road via a short
east/west trending gravel road; at the south end it merges with the frontage road. In the western
section of the Bufferlands, a dirt maintenance road and the frontage road circle Meadowlark Lake.
In the southeast section of the Bufferlands, a partially graveled maintenance road circles the
Wetlands Preserve. Several unimproved farm roads also traverse the north and south levees of the
Laguna Creek floodway.

Water Control Structures
Several artificial structures control water movement and flood elevations within the
Beach/Stone Lakes Basin. At the northern boundary of the SRWTP process area, a levee confines
the southern bank of Laguna Creek. To the north, another levee confines the northern bank of
Morrison Creek. A third levee extends southward from the western end of the North Levee and
parallels I-5 along the western boundary of the Bufferlands. Midway between the North Levee and
Morrison Creek, the West Levee bends 90q to the west and passes under I-5, extending to the
Sacramento River. This levee prevents backwater from Morrison Creek and Beach Lake from
flooding the town of Freeport. An additional structure, the Beach Lake dike, controls the movement
of water between the Stone Lakes Basin and Upper Beach Lake. It is located on Morrison Creek
west of I-5.
Additional flood control improvements for SRWTP and the Bufferlands were initiated by the
Sacramento Area Flood Control Agency (SAFCA) and the Corps in 1997 and 1998. In 1997,
SAFCA completed construction of a ring levee around the treatment plant and began making
improvements to the North Levee. As part of the South Sacramento Streams Investigation, the
Corps proposed additional structural flood control measures to increase flood protection at SRWTP
(U.S. Army Corps of Engineers 1998). These measures included: raising the existing ring levee
from 18 feet to 22 feet in elevation, constructing a new ring levee along the southern perimeter of the
treatment plant, and constructing a floodwall at the northeastern terminus of the ring levee near
Laguna Creek and the UPRR. These additional improvements were completed in 1999.
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Trail of Trees

Since 1982, SRCSD has received a variety of proposals for uses of the Bufferlands related to
urban forestry; the Trail of Trees project, approved by SRCSD in 1994, is a key example. The Trail
of Trees project consisted of planting 6,500 native trees in the vicinity of Sims Road and Franklin
Boulevard. Prior to planting, some minor grading was necessary to ensure proper drainage. An
irrigation system was installed, and planting holes were augered. The plantings represent distinct
groupings of Central Valley plant communities. Species planted include a variety of native oaks
(blue oak, live oaks, valley oak) as well as elderberry, buckeye, and sycamore.
A Small Business Administration (SBA) grant of $191,000 to SRCSD was used to partially
fund this project. The California Department of Forestry administered the SBA grant. A condition
of the grant required SRCSD to maintain or replace trees as necessary to achieve 100% survival
through a 3-year period extending from August 31, 1994 to August 31, 1997. Through August 31,
1997, SRCSD staff documented an annual average mortality rate of 1.5%; all trees that died during
that 3-year period have been replaced. Since August 31, 1994, SRCSD staff have performed all
maintenance necessary to satisfy the conditions of the SBA grant. The costs of site preparation,
irrigation installation, and tree maintenance have also been covered by SRCSD.

Unionhouse Creek Detention Basin

Damaging floods in the extreme southwest corner of the City of Sacramento led to the
development of the Valley Hi (Basin 67, 68, 69, 139) Drainage Improvement Plan, produced by the
firm of Ensign and Buckley under a contract with the City, and published in April 1998. This report
determined that the construction of a 22-af flood control detention basin would prevent structural
flooding in a 100-year storm and would maintain the water surface elevation in a 10-year storm
below the lowest curb in two of the studied watersheds (Basins 68 and 139). In response to the
findings of this report, the City of Sacramento worked closely with SRCSD to develop a floodwater
detention basin in the northeastern portion of the Bufferlands. The floodwater detention basin
occupies approximately 10 acres and is located between the proposed alignment of the Cosumnes
River Boulevard extension and Unionhouse Creek. The basin was designed to function as a seasonal
wetland and to enhance wildlife habitat value and diversity. Its visual impact on the open-space
aesthetics of the area is less than significant. This project was completed in December 1999, and the
City and SRCSD are continuing to work together to develop an easement agreement for the project.
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PUBLIC USE AND SECURITY

Public Use

Currently, public use of the Bufferlands is limited to pedestrian-only use of the western shore
of Meadowlark Lake. The public is allowed to park at the locked gate on the frontage road in the
northwest corner of the Bufferlands. From there, visitors can walk along the frontage road to
Morrison Creek (Jones pers. comm.).
In addition, as part of a coordinated system of bikeways (bike trails) that would serve future
public recreation needs, the Draft 2010 Sacramento City/County Bikeway Master Plan identifies
proposed bike trails along the North Beach Lake and Morrison Creek levees in the vicinity of the
Bufferlands (Sacramento County 1990). A 4.5-mile bike trail would extend from I-5 across the
North Beach Lake Levee and up the Morrison Creek West Levee to Mack Road. By connecting to
the Stonecrest Avenue and the I-5 pedestrian overcrossing, the bikeway would access an existing
trail along the Sacramento River and would connect with other major roads such as Franklin
Boulevard (U.S. Army Corps of Engineers 1997). This route is proposed for implementation as part
of the Corps’ South Sacramento Streams Flood Control Project. SRCSD has recommended that the
trail be located northeast of the northern toe of the North Beach Lake Levee. SRCSD will work with
the Corps and SAFCA to finalize the alignment of the bike and pedestrian trail and ensure that the
route does not conflict with plant operations or security.

Security

Fencing is the principal security measure used on the Bufferlands and at the treatment plant.
Most of the outer perimeter of the site, including the Bufferlands, is fenced with an agricultural-type
barbwire field fence. The barbwire fence, which is posted with no trespassing signs, provides a
deterrent to entry and represents the legal barrier necessary to enable SRCSD to prosecute violators
for trespassing. The process portions of the SRWTP are enclosed by an 8-foot-high chain link fabric
fence or 12-foot-high solid barrier walls.
SRCSD also contracts with the Sacramento County Department of Parks and Recreation to
provide additional security through regular patrols of the Bufferlands.
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