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1.0 INTRODUCTION

1.1 OVERVIEW

The following report provides a summary of the existing conditions within both the upper and
lower portions of the Stony Creek Watershed (Figures 1 and 2 in Appendix A). This report
consolidates and organizes existing information from various sources into a single user-friendly
document to support future watershed planning. The existing conditions are presented separately
for the upper and lower watershed and organized into four major categories: physical
characteristics, water quality, biological characteristics, and social characteristics. The figures
are located in Appendix A, scientific names of plants in Appendix B, and scientific names of
animals in Appendix C.

Stony Creek is the second largest tributary of the Sacramento River on the west side of the
Sacramento Valley, and drains approximately 741 square miles along the eastern slopes of the
California Coastal Range. The watershed spans four counties (Glenn, Colusa, Tehama, and
Lake), with the majority of the watershed located in Glenn County (Figure 1 in Appendix A).
For the purposes of this watershed assessment, the Stony Creek Watershed is broadly divided
into the Upper Stony Creek Watershed and the Lower Stony Creek Watershed, with Black Butte
Dam and its associated ridgeline forming the boundary (Figure 2 in Appendix A). The upper
watershed encompasses approximately 473,915 acres including the Grindstone Creek, Briscoe
Creek, Upper and Middle Stony Creek watersheds, while the lower watershed is approximately
24,497 acres in size. Three reservoirs are located in the upper watershed: East Park Reservoir,
Stony Gorge Reservoir, and Black Butte Lake. Lower Stony Creek flows from Black Butte Dam
into the Sacramento River south of Hamilton City and is approximately 24 miles long. The City
of Orland is located along the south side of Lower Stony Creek where Interstate 5 crosses the
creek (Figure 1 in Appendix A). While the majority of the upper watershed is publicly owned
(Mendocino National Forest), virtually the entire lower watershed (96%) is in private ownership.

1.2 EXISTING CONDITIONS FOCUS

As noted in Volume 1 above, the Glenn County Resource Conservation District (GCRCD) has
organized a Landowner Advisory Committee (LAC) consisting of private landowners in the
watershed and a Technical Advisory Committee (TAC) consisting of local, state, and federal
government agencies with interests in the watershed. The GCRCD coordinates regular LAC and
TAC meetings to gather input on all watershed-related projects. Since the vast majority of
Lower Stony Creek is privately owned, input and consent from private landowners is vital to the
implementation of watershed restoration projects.

The H. T. Harvey & Associate’s Team participated in several meetings with GCRCD staff, the
LAC and TAC from November 2005 to February 2006 to refine the watershed assessment focus
(Volume 1, Appendix A). At these meetings, the stakeholders expressed a strong desire to shift
the emphasis of the assessment from a compilation of existing information to an analysis of
lower watershed problems and potential solutions. The stakeholders indicated that the current
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issues in the upper watershed are relatively minor compared to those facing the lower watershed.
As such, this Existing Conditions Report provides a brief summary of existing information for
the upper watershed to provide the perspective needed to understand downstream processes.
This summary draws primarily from the existing upper watershed assessments for Upper Stony
Creek, Briscoe Creek, Grindstone Creek and the Grindstone Indian Rancheria (U. S. Department
of Agriculture [USDA] 1997, 1995, 2000; Connolly & Associates 1999). The existing
conditions of the lower watershed are presented in greater detail to provide adequate support for
the lower Stony Creek analysis presented in Volume 1 above.

1.3 PREVIOUS UPPER WATERSHED OUTREACH AND PROJECTS

The focus of this assessment on the lower watershed was also driven by the outcome of GCRCD
outreach previously conducted in the upper watershed. The following is a summary of GCRCD
outreach conducted in the upper watershed, the problems identified and solutions that are being
implemented. In 2004 and 2005, the Watershed Coordinator for the GCRCD conducted an
outreach and education program with landowners in the Upper Stony Creek watershed. In 2004,
the Coordinator met with individual landowners on their property to gather information on the
history of the watershed, history of their property, natural resource issues and concerns in the
watershed, and barriers to implementing solutions to their concerns. The following is a summary
of landowner concerns identified during eight landowner interviews and one meeting held in the
upper watershed:

e Bank erosion. There has been an increase in bank erosion in the upper watershed. The
RCD needs to find the cause/source of the erosion, not look for band-aid solutions;

» Stock Pond tax from State Water Resources Control Board . State Water Resources
Control Board is charging ranchers $100 per year to maintain their water rights and
impound water in their stock ponds;

* Increase in retired population and a decrease in young families. There is a
demographic change in the upper watershed. There is a decrease in Grange membership
and children in school;

e Increase in elk population. EIlk break fences and eat their crops or pasture.
Landowners are not able to manage or “harass” the herd. Landowners have to pay for the
damages;

e Flooding in Stony Creek. There is a desire to manage the willows in the creek to
decrease flooding;

e Fire hazards. The Mendocino National Forest is no longer able to manage the forest by
thinning forest stands. This may cause fire hazards for people in the watershed;

e Off-road vehicles. People who use Mendocino Forest Service lands and roads are
tearing up the forest and riparian areas, causing erosion;

» Brush management. There is an increase in the spatial distribution of chamise that is
encroaching on rangeland. A controlled burn a few years ago was not seen as a good
thing by neighbors. Chamise also helps create a barrier between Mendocino Forest
Service land and private land;

e Yellow star-thistle. There is too much yellow star-thistle and it is hard to control
without cooperation between landowners; and
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e Government regulations. There is an impression that new and increased environmental
laws prohibit anything from happening or land management from occurring.

The GCRCD held one landowner meeting that was sparsely attended. Landowners advised that
the Rangeland Association was an avenue to working with landowners in the watershed. The
GCRCD made a presentation to the Rangeland Association in March of 2005. Landowners
advised that they have worked directly with government agencies and successfully implemented
natural resource management projects for many years. For example, the Natural Resources
Conservation Service (NRCS) is conducting a program in the Upper Stony Creek Watershed
providing landowners with technical assistance and funding for various land management
projects. Tables 1-1 and 1-2 provide a summary of this program. Some of the management
practices listed in Table 1-2 are often done for a variety of reasons. To ensure that the
management practices are effective, collecting data on relevant parameters before and after the
practices are implemented would be helpful (D. Nay pers. comm.). Landowners did not want to
work with an intermediary, such as the GCRCD, but would rather work directly with regulatory
agencies if they need any help in the future. Landowners reported that additional assistance with
the GCRCD is not necessarily required. In addition to the projects listed in Table 1-2, the
Mendocino National Forest has completed many natural resource management projects over
several decades.

Table 1-1. NRCS Upper Stony Creek Watershed Program County Summary of
Accomplishments April 2005*.

County Contracts Acres NRCS Dollars Spent
Colusa County 21 13,445 $205,154.84
Glenn County 18 48,100 $624,019.82
Total 39 61,545 $829,174.66

Total NRCS Dollars Allocated in Contracts (11 contracts still active) = $1,243,097.00

More than 50 landowner workshops conducted

*Source: Dennis Nay, NRCS. 2006.
1.4 GEOGRAPHIC INFORMATION SYSTEM DATABASE

H. T. Harvey & Associates geographic information system (GIS) specialist, Mark Lagarde, has
assembled a GIS database for the entire Stony Creek Watershed (upper and lower). GIS data
was gathered from a variety of sources to build the database. Table 1-3 lists the data layers and
the following is a description of the layers that were compiled.

141 U.S. Geological Survey Digital Ortho Quarter Quads

Orthophotos combine the image characteristics of a photograph with the geometric qualities of a
map. The primary Digital Orthophotoquad (DOQ) is a 1-meter ground resolution, quarter-
quadrangle (3.75-minutes of latitude by 3.75-minutes of longitude) image cast on the UTM on
NADB83. DOQ's serve a variety of purposes, from interim maps to field references for earth
science investigations and analysis. The DOQ is useful as a layer of a geographic information
system and as a tool for revision of digital line graphs and topographic maps. The digital
orthophotoquad aerials were downloaded from the California Spatial Information Library web
site.
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Table 1-2. NRCS Upper Stony Creek Watershed Program Summary of Accomplishments
April 2005*.

. Units . Average Cost-Share
Practice Name Planned Units Completed ger Unit
Brush Management 850 acres 207 acres $11.79 /ac.
Channel Management 2000 feet 2730 feet $1.50 /ft.
Prescribed Burning 1900 acres | 1864 acres $6.50 /ft.
Deferred Grazing 18,000 acres | 31,083 acres $9.75 /ac.
Pond 19 8 $2,841 ea.
Fence, barbed wire 30 miles 33 miles $0.65 /ft.
Fence, electric 35 miles 34 miles $0.50 /ft.
Fence, woven wire 5 miles 5 miles $0.71 /ft.
Firebreak 9 miles 8.8 miles $0.20 /ft.
Grade stabilization structure 6 5 $845.00 ea.
Pipeline, livestock water 22.7 miles 16 miles $0.96 /ft.
Prescribed grazing N/A 2,167 acres N/A
Pumping plants 10 4 $841.82 ea.
Range planting, annuals 3,300 acres | 1,022 acres $23.70 /ac.
Range planting, perennials N/A 1,100 acres $32.29 /ac.
Access road 44 miles 44.8 miles $0.30 /ft.
Spring development 23 18 $750.00 ea.
Storage tank N/A 55 @ 271,880 $0.50 /gal
gallons

Livestock troughs 90 77 $207.45 ea.
Well 5 5 $6,084.00 ea.
Grazing Land Mechanical 550 acres ** **
Treatment
Wildlife Upland Habitat — food 500 *x *x
Wildlife Upland Habitat — cover | 200 *x *x
Wildlife watering facilities N/A ** **

- Guzzlers 20 ** **x

- Pipelines 200 ft. ** **x

- Troughs 20 *x **x

- Spring developments 10 il *x

- Storage tanks 10 **x **

- Livestock exclusion fences 10,000 feet | ** **

*Source: Dennis Nay, NRCS. 2006.
**Data not available because these projects have not yet been completed.

1.4.2 Public and Conservation Land Trusts

This 1:100,000 scale map includes polygons delineating public, conservation, and trust land
ownership in the state of California. Developed for the California Resources Agency's Legacy
Project, this dataset depicts ownership features as submitted by major public, trust, and non-
profit groups in the state.
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Table 1-3. Stony Creek Watershed GIS Database Contents.

Name Format Source Projection
U.S. Geological Survey TIFF California Spatial Information North American
(USGS) Digital Ortho Library (CaSIL) Datum of 1983 (NAD
Quarter Quads 83) Universal
Transverse Mercator
(UTM) Projection
UTM Zone 10
Public and Conservation Shapefile | CaSIL NAD 83 datum in
Trust Lands Albers
Soils Shapefile | Soil Survey Geographic (SSURGO) | Geographic
Database Coordinates Spheroid
(GCS) North
American NAD 83
Hydrology Shapefile | CaSIL NAD 27 datum in
Albers
Federal Emergency Coverage | GIS Data Depot GCS North American
Management Agency NAD 27
(FEMA) Flood Zones
Water Quality Monitoring | Shapefile | California Department of Water NAD 83 datum in
Sites and Streamflow Resources Albers
Gaging Stations
River Mile Posts Shapefile | U. S. Bureau of Reclamation NAD 83 datum in
Albers
California Wildlife Habitat | Shapefile | California Wildlife Habitat NAD 27 datum in
Relationships System Relationships System (WHR) Albers
(WHR) Habitats
Sacramento River Shapefile | Geographical Information Center, NAD 83 UTM Zone
Riparian Mapping California State University, Chico 10

1.4.3 Soils

This data set is a digital soil survey and is the most detailed level of soil geographic data
developed by the NRCS. The information was prepared by digitizing maps, by compiling
information onto a planimetric correct base and digitizing, or by revising digitized maps using
remotely sensed and other information.

1.4.4 Hydrography

The hydrography layer consists of flowing waters (rivers and streams), standing waters (lakes
and ponds), as well as natural and manmade wetlands. Two separate feature types are
represented: polygons (areas) and lines. Polygon features have attribute codes that identify water
bodies such as lakes, wide river segments, or swamps. Line features have attribute codes that
represent streams or shorelines. Data was downloaded from CaSIL web site.

1.45 Federal Emergency Management Agency Flood Zones

The Q3 Flood Data are developed by electronically scanning the current effective map panels of
existing paper Flood Insurance Rate Maps. Certain key features are digitally captured and then
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converted into area features (floodplain boundaries, flood insurance zones, political boundaries).
The data was retrieved from the GIS Data Depot web site.

1.4.6 Water Quality Monitoring Sites and Stream Flow Gauging Stations

The water quality monitoring stations were digitized using station coordinates from the
California Department of Water Resources (DWR). Station data can be retrieved at this website:
http://wdl.water.ca.gov. In addition, the locations of USGS stream flow gauging stations were
digitized. The coordinates for the stream flow gauging stations were from the USGS National
Weather Information Service and the California Environmental Data Clearinghouse.

1.4.7 River Mile Posts

The river mile posts were digitized using U.S. Bureau of Reclamation (USBR) “Stony Creek
Study Area East Vegetation” figures (USBR 1998). The mile locations are approximations, due
to the changes of the river from the original USGS quad maps and the figures displaying the
mileposts.

1.4.8 California Wildlife Habitat Relationships Habitats

The WHR habitat classification scheme has been developed to support the WHR System, a
wildlife information system and predictive model for California's regularly occurring birds,
mammals, reptiles and amphibians. Data was downloaded from the WHR website.

1.4.9 Sacramento River Riparian Mapping

This Sacramento River Riparian Mapping 1999 effort is an update to the Sacramento River
Riparian Mapping Project that was started in 1991 and completed in 1998. This project,
however, was confined to the mainstem of the Sacramento River between Colusa on the south
and Keswick Dam to the north. It is located in the Sacramento River Conservation Area
approximately between River Mile (RM) 129 and RM 300. The mapping was completed in 2002
using aerial photography taken in 1999 for the Sacramento River Comprehensive Study. The
mapping area also included Lower Stony Creek from Black Butte Dam to the Sacramento River.
The aerial photographs were taken at the nominal scale of RF=1:7200 (1"=600"). The project
was funded by three agencies with a services match from the Geographical Information Center at
California State University, Chico. Funding agencies included the California Department of
Water Resources-Northern District Office, the California Wildlife Conservation Board, and The
Nature Conservancy's Sacramento River Division. Polygons were heads-up digitized on-screen
in ArcView from ortho-rectified true color scans. Ortho-rectification was completed using Ortho
Engine software, version 8, developed by PCI Geomatics of Ontario, Canada.
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2.0 EXISTING CONDITIONS - UPPER STONY CREEK WATERSHED

2.1 PHYSICAL CHARACTERISTICS

2.1.1 Climate

The climate is Mediterranean, with mild winters and distinctly seasonal precipitation. Mean
monthly temperatures at Black Butte Lake range from 45.5 F in January to 79.5 °F in July
(Swanson and Kondolf 1991). Nearly 90 percent of annual precipitation falls in the months of
November to April, with highest streamflows typically in December through March.
Precipitation patterns show a strong orographic control, with average annual totals ranging from
60 inches in the headwaters and 32 inches on the alluvial fan (U.S. Army Corps of Engineers
[USACE] 1987).

2.1.2 Geology

The Upper Stony Creek Watershed (Figure 2 in Appendix A) overlies mechanically weak
volcanic, metamorphic and metasedimentary rocks of the Franciscan Complex (Swanson and
Kondolf 1991). The west side of the north-south trending linear valley marks the contact
between the Franciscan Complex and younger sedimentary marine sandstones and
conglomerates of the Great Valley Sequence, tertiary volcanic rocks, and alluvial deposits of
Pleistocene and Holocene age. The older non-marine alluvial deposits consist of consolidated
inter-bedded gravel, sandstones, and siltstones.

The shattered metasedimentary and metavolcanic rocks of the Franciscan series of Cretaceous
Age produce abundant gravel-sized sediments. The Franciscan Complex is an intensely sheared
jumble of greywackes, ophiolites, and related lithologies derived from an island-arc of the west
coast of North America in Jurassic-Cretaceous time. Grindstone Creek is a major contributor of
gravel by virtue of the Franciscan lithologies underlying its watershed.

2.1.3 Soils and Geomorphology

Major soil series in the Upper Stony Creek Watershed include Lodo, Contra Costa, Hillgate,
Millsholm, Myers, Sehorn, Tehama, and Zamora (USDA 1989). Very shallow, often shaly soils
are found on the upper terraces, foothills, and ridges dominated by chaparral brushland. Deeper,
well-drained primarily coarse-grained alluvial soils are found on active and abandoned
floodplains on valley floors.

Headwater tributary streams are cut in bedrock with gradients up to 7.5 percent, before flowing
onto the Upper Stony Creek Valley, where they become at least partially alluvial, with
morphology reflecting high rates of sand- and gravel-sized bedload transport. Upper Stony
Creek flows on bedrock for much of its course, implying that Upper Stony Creek is largely at
grade, having been isolated (by distance and by the constriction and drop in bed elevation as it
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traverses the gap in the eastern hills) from the Holocene base level changes that have affected
lower reaches of the stream (Swanson and Kondolf 1991).

The major valley-floor streams of the Upper Stony Creek Watershed are primarily single-thread
meandering and locally braided and have relatively wide, shallow gravel-bedded channels
(Figure 3 in Appendix A). Channel banks are composed of older coarse-grained alluvium,
variably overlain by finer-grained floodplain overbank deposits and shallow floodplain soils.
With generally erodible channel banks and high supply of sand- and gravel-sized bedload
sediment, the active channel widths vary significantly along channel lengths. Often multiple-
thread channels and locally braided channels occur within the widest reaches where the banks are
composed of the younger, more erodible alluvium.

The United States Department of Agriculture (USDA 1989) characterized Stony and Little Stony
Creeks as having shallow, broad channels and hypothesized that these wide channels were
formerly narrower. That is, formerly narrow single-thread meandering channels were converted
to shallow, broad and locally braided channels by increased sediment inputs from the watershed
beginning when Europeans settled the area beginning about 1870. Increased sediment inputs
were from vegetation cover removal and soil compaction by first sheep and then cattle grazing;
effects of fire, both natural wildfire but primarily deliberately set fires used to manage vegetation
for grazing; and, increased bank erosion, much of the increase being due to channel straightening
activities for flood management and drainage. This hypothesis is reasonable but difficult to test
at present, as there are no historical maps and photographs pre-dating the change in channel
character (i.e., no historical documentation of the pre-disturbance narrower, single-thread
channel). Detailed floodplain stratigraphy and other geomorphic field studies could potentially
shed light on changes in sediment yield from the watershed and resulting channel changes.

Native Americans used fire extensively to manage wildlife and vegetation in the Upper Stony
Creek Watershed until Europeans settled the area (Anonymous 2000 as cited in Gerlach 2003).
European settlers also used fire to increase grazing area by converting chaparral habitat to
grassland habitat. Sheepherders used fire extensively in the period 1870 to 1917 and extensive
overgrazing during this time is associated with massive soil erosion in the Goat Rock and Snow
Mountain areas (Gerlach 2003). Burning restrictions and fire suppression policies were enforced
beginning in 1917. As there were also a number of large floods on Stony Creek during this
period of extensive brushland burning and overgrazing (e.g., 1878, 1890, 1891, 1909, 1915),
channel widening may have occurred between 1870 and 1917.

2.1.4 Historical Channel Modifications for Flood Management

Many road crossings in the watershed are constructed at or below floodplain grade and therefore
provide inadequate channel capacity to convey floods. Landowners and counties have
historically managed crossings by “pushing” sediment away from the center of the channel to
both sides. This creates an artificially deep channel flanked on either side by flood training
berms that temporarily serve to straighten and narrow the channel and funnel the flow between
bridge abutments or selected bridge piers. Repeated maintenance is required as the berms are
typically completely eroded during floods, and the channel bed fills in to near its pre-excavation
elevation or depth.
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During the 1980s, local residents expressed specific concerns about the condition of Big Stony
Creek near the Road 306 Bridge in Stonyford, where sediment has been annually “pushed” from
the center of the channel to the edges in an attempt to increase the channel’s flood capacity. The
USDA (1989) hypothesized that there has been excess streambed sedimentation there as a result
of post-wildfire runoff, and observed that the annual channel manipulations provide little short-
term and no long-term benefit to flood conveyance.

The Glenn County Public Works Dept. constructed a flood conveyance improvement project in
the mid 1990s that is still intact on Grindstone Creek upstream and downstream from the County
Road 306 Bridge (B. Johnson pers. comm.). The project included grading to widen and deepen
the creek near the bridge and installation of rock-filled gabion mattresses on the channel bed and
15-ft high banks. Willow has established within the sand-covered gabion mattresses along the
toe of the bank. The effectiveness of this and other projects will be evaluated in the subsequent
phase of this study.

2.1.5 1989 Upper Stony Creek Watershed Plan and Environmental Assessment

The USDA (1989) prepared a watershed plan and environmental assessment for Upper Stony
Creek that generally identified accelerated sheet, rill, gully, and stream bank soil erosion in the
basin, and outlined project measures, impacts, and estimated implementation costs. Proposed
project measures included fencing, deferred grazing, prescribed burning, range seeding and
fertilizing, access road improvements, and pond construction.

2.1.6  Sediment Transport and Sediment Yield in the Upper Watershed

The USDA (1989) used the Universal Soil Loss Equation to estimate that the selected watershed
plan would reduce the annual estimated rate of sheet and rill erosion on treated grazed forestland
from 9.2 to 1.8 tons per acre, reduce stream bank erosion from 1.16 to 1.02 tons per acre, and
reduce gully erosion from 1.22 to 0.94 tons per acre. The USDA (1989) thereby estimated that
sediment delivered to the reservoirs would be decreased by 29,680 tons/year, or about 25 percent
of total sediment delivery from private land and seven percent of total sediment delivery from
the entire Upper Stony Creek watershed.

Swanson and Kondolf (1991) computed historical rates of sediment yield from the watershed
from reservoir sedimentation data for Black Butte Lake (USACE 1987) and upstream reservoirs
(Knott and Dunham 1969), adjusted for trap efficiency based on the ratio of reservoir capacity to
annual runoff (Brune 1953). From reservoir sedimentation surveys, Swanson and Kondolf
(1991) reported sediment yields of 806 and 588 tons/square mile/year (t/mi?/y) in East Park and
Stony Gorge reservoirs, respectively (Table 2-1).
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Table 2-1. Sediment Yields for Upper Stony Creek Watershed.
(source: Swanson and Kondolf 1991)

Contributing Sediment Yield Sediment

DIFEITERE (acre-feet/ square Vi
saquaremitey | Mebean) | G
East Park Reservoir, 1910-1962
(Knott and Dunham, 1969) 102 0.37 806
Stony Gorge Reservoir, 1928-1962 199 0.97 588

(Knott and Dunham, 1969)
Black Butte Lake

Soil Conservation Service ([SCS] 440 0.22 480
1947 as cited in USACE 1987)
Black Butte Lake, suspended load,
1957-1962 440 0.93 2,026
(Knott and Dunham, 1969)
Black Butte Lake, 1963-1984

(adjusted for trap efficiency)
! Conversion to tons based on 100 Ibs/cf (Vanoni, 1975)

440 1.92 4,172

2.1.7 Black Butte Lake Sedimentation

Black Butte Dam was completed in 1963 by the USACE under the Flood Control Act of 1944
with an original design capacity of 160,009 acre-feet (Figure 4 in Appendix A). Reservoir
capacity surveys were made in 1966, 1973, 1984, and in or about 1997 (Table 2-2). The
reservoir capacity is currently about 135,000 acre-feet (USBR 1998 as cited in Corwin and
Grant, 2004). Swanson and Kondolf (1991) used these reservoir sedimentation data adjusted for
trap efficiency (Brune 1953) to calculate the total sediment yield from the 440 square mile upper
watershed area from Stony Gorge Dam to Black Butte Dam. The sediment yield to Black Butte
Lake from 1963-1984 was estimated to be 4,170 t/mi?/y (Table 2-1).

Table 2-2. Reservoir Sedimentation in Black Butte Lake, 1963-1997(approx.).
(sources: Swanson and Kondolf 1991; Corwin and Grant 2004)

Date of Survey Capacity (acre-ft) Net Loss (ac-ft)
3 July1963 160,009 -
31 May 1966 157,279 2,730
30 April 1973 147,754 9,525
May 1984 143,832 16,177
1997 135,000 8,832

! The actual date and results of the most recent reservoir sedimentation survey will be confirmed in the subsequent
phase of this study.

The reason for the disproportionately high sediment yield from the watershed below Stony
Gorge Reservoir and above Black Butte Lake probably lies in the distribution of lithologies in
the watershed. Grindstone Creek, the principal tributary to Stony Creek below Stony Gorge
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Reservoir, drains a basin underlain primarily by rocks of the Franciscan Complex, an intensely
sheared complex of sedimentary and meta-sedimentary rocks. The Franciscan is highly erodible,
and yields not only abundant fine-grained sediment, but a substantial gravel component as well
(Swanson and Kondolf 1991).

It is notable that in design and planning of Black Butte Dam, engineers used generalized
sediment yield relations (SCS 1947) that significantly underestimated the actual sediment yield
from the watershed from Stony Gorge Dam and to Black Butte Dam. While the generalized
relations gave 480 t/mi?/y, actual reservoir sedimentation data gives 4,172 t/mi®ly, about an order
of magnitude greater (Table 2-1). The generalized relations gave values comparable to actual
sediment yields above East Park and Stony Gorge reservoirs, whose basins have relatively
smaller percentages of their area underlain by the Franciscan Formation. The most recent
reservoir sedimentation data will be obtained and reviewed in the subsequent phase of this study
to confirm or revise the preliminary data presented here and update the estimated annual
sediment yield from the upper watershed area.

The Black Butte Lake delta deposits include impressive amounts of gravel, as evidenced in
extensive exposures during the low water years of the early 1990s. Aerial (Figure 4 in Appendix
A) and field reconnaissance in 1990 showed extensive deposits of gravel and sand within Black
Butte Lake, which were of excellent size range for commercial aggregate production and for
spawning by salmonids. These deposits would constitute a potentially valuable source of
aggregate and/or gravel for spawning gravel augmentation projects, but as typically the case with
such reservoir deposits, their actual exploitation would be limited by transportation costs,
concerns that disturbance of natural mercury in the sediment may reduce reservoir water quality,
and institutional barriers, such as the designation of the reservoir as a ‘recreation area’ in which
an industrial use such as gravel mining would probably be seen as incompatible.

2.1.8 Hydrology

Streamflows in the Upper Stony Creek Watershed are regulated by East Park and Stony Gorge
reservoirs before flowing into Black Butte Lake. The main tributary streams drain eastward
from their headwaters into a broad north-south trending valley through which Stony Creek flows
northerly for about 30 miles to its confluence with Grindstone Creek, thence flows northeasterly
for about 10 miles to Black Butte Lake (Swanson and Kondolf 1991). Hyphus, Little Stony,
Indian, and Little Indian Creeks flow into East Park Reservoir (drainage area 102 sq mi, capacity
50,000 acre-ft). North Fork Stony, Middle Fork Stony, Dark Hollow, South Fork Stony, Mill,
and Salt Creeks join to form Stony Creek, which meets the outlet of East Park Reservoir and
flows northward into Stony Gorge Reservoir (drainage area 275 sg mi, capacity also 50,000 acre-
ft). Clover and Mad Creeks join Briscoe Creek, which enters Stony Creek near the outlet of
Stony Gorge Reservoir. Elk Creek joins Stony Creek downstream (just north) of Stony Gorge
Dam near the town of ElIk Creek. The most important tributary is Grindstone Creek (drainage
area approximately 160 sq mi), which joins Stony Creek about a mile north of the Highway 162
West turnoff from the N-S valley axis. The combined flow then enters Black Butte Lake (design
capacity 160,000 acre-ft). North Fork Stony Creek drains directly into Black Butte Lake.

East Park and Stony Gorge reservoirs impound water for irrigation and have no flood control
capacity; while they probably attenuate flood peaks from the upper watershed somewhat, their
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main effect has probably been to increase summer base flow in downstream channels.
Moreover, these reservoirs did not significantly reduce the sediment yield from the upper basin
because they did not intercept sediment from tributaries with the greatest sediment yield, notably
Grindstone Creek (Swanson and Kondolf 1991).

The stream flow gage with the longest period of record in the Upper Stony Creek Watershed area
is the Stony Creek gage near Fruto (USGS 11387000), with daily and annual peak flow data
spanning from 1901-1912 and 1960-1978 (Table 2-3). The length of the flow record prior to the
completion of East Park and Stony Gorge dams is insufficient for making a valid comparison of
pre-dam and post-dam flow data and thereby examine in detail effects of the reservoirs on low-
flow condition streamflows in the upper watershed. Of considerably greater management interest
are the differences between pre-Black Butte Dam and post-Black Butte Lake flows in Lower

Stony Creek, discussed below.

Table 2-3. Available Stream Flow Gage Data in Stony Creek Watershed.

(Sources: USGS National Weather Information Service; California Environmental Data

Clearinghouse)

Gage

Mean Daily Flow
(dates, # of yrs)

Annual Peak Flow
(dates, # of yrs)

North Fork Stony Creek near Newville

No data available

WY 1963-1978

USGS 11387800 (n=16)
Stony Creek above Black Butte near Orland 13%/21%2889}2?:(2;1322 1981-1983
USGS 11387200 (n=3) (n=3)
Stonv Creek near Eruto 2/1/1901-9/30/1912" 1901-1912
Y 10/1/1960-9/30/1978" 1961-1978
USGS 11387000 _ _
(n=30) (n=30)

Grindstone Creek near Elk Creek
USGS 11386500

10/1/1935-3//31/1940"
10//1/1965-9/30/1972"

1936-1937, 1940, 1966-
1972

(n=11)

(n=12) (n=10)
Calculated Inflow to Black Butte Lake 10/1/2000-present NA
(n=5)
10/1/1993-1/31/1994
Releases from Black Butte Lake 10/1/1994-present NA

Stony Creek below Black Butte near Orland
USGS 11388000

7/1/1955-9/30/1990

1956-1990, 1997

USGS 11388500

(n=33)

(n=36) (n=36)
Stony Creek near Hamilton City 1/1/1941-9/30/1973 (12:1:15973

! Partial Record
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2.2 WATER QUALITY

The following provides a summary of water quality information for the Upper Stony Creek
Watershed based on existing studies, reports, and data. The existing water quality monitoring
efforts are summarized as well as the significant water quality issues that have been identified in
the watershed.

2.2.1 Surface Water Quality

Monitoring Programs/Studies. The DWR has conducted surface water quality monitoring
within the Upper Stony Creek Watershed. The DWR’s monitoring was primarily associated with
the East Park and Stony Gorge Reservoirs, and Black Butte Lake (Table 2-4; Figure 5 in
Appendix A). Data from these stations was collected for years 1998-2002. The type and number
of analytes tested differ among the monitoring stations (Table 2-4). At many of the stations, data
was collected on conventional parameters such as dissolved oxygen, pH, temperature, and total
suspended solids; a variety of minerals, including calcium, magnesium, sodium, and potassium;
nutrients, such as nitrate and ortho-phosphate; and heavy metals, including aluminum, copper,
iron, lead, and mercury. At several stations, organic contaminants, including pesticides (e.g.
Chlordane, DOD, DDE, DDT, and Diazinon) and herbicides (e.g. Norflurazon, Prometryn, and
Trifluralin) were also tested.

While the DWR has collected data on the parameters described above, a written analysis of the
data is not available. In order to assess if the analytes tested approach potentially toxic levels,
the concentrations reported should be compared to the recommended concentration limits
(screening criteria) for toxicity for aquatic life and humans. These limits are summarized in A
Compilation of Water Quality Goals produced by the California Regional Water Quality Board,
Central Valley Region (Marshack 2003) and in Toxicological Benchmarks for Screening
Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision (Suter and Tsao
1996).

In addition to this surface water quality-monitoring program, the DWR also conducted a study of
mercury contamination in fish from East Park and Stony Gorge Reservoirs (DWR 2004).
Moreover, the State Office of Environmental Health Hazard Assessment (OEHHA) evaluated the
human health effects of eating fish from Black Butte Lake (OEHHA 2003).

Mercury Presence. The heavy metal mercury is known to be present in naturally occurring
deposits within the Upper Stony Creek Watershed and can pose health problems for both aquatic
life and humans. Methyl mercury, a potent neurotoxin to humans, is thought to form when
mercury reacts with sulfate reducing bacteria at the sediment and water interface (Gilmour
1991). Methyl mercury is fat soluble and readily bioaccumulates in animal tissue. For example,
the methyl mercury concentration in fish tissue is typically 106 times higher than that found in
the water column (Gilmour 1991). Screening-level studies within the three reservoirs of the
Upper Stony Creek Watershed indicate that the mercury concentration in sport-fish tissue
exceeds the screening criterion for protection of human health (0.3 mg methyl mercury/kg of
fish). In a DWR study, fish from twenty different lakes and reservoirs in Northern California,
including East Park Reservoir and Stony Gorge Reservoir within the Upper Stony Creek
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Table 2-4. Surface Water Quality Monitoring Stations within the Upper Stony Creek
Watershed.
(Source: DWR, http://wdl.water.ca.gov/wqg-gst/)

Station Dates of

Station Name Number Collection Types of Analytes Tested
East Park Reservoir near A3R9216230 | 12/5/2000 — con\_/entlonal parameters, minerals,
Dam (Surface and nutrients, heavy metals
5 3/8/2002

Bottom)
ﬁ;?rlly Creek below East A3159000 6/9/2004 nutrients

conventional parameters, minerals
Stony Creek above Stony 3/6/2001 - . ' e
Gorge A3145500 4/10/2002 nutrients, heavy metals, organic

contaminants

Stony Gorge Reservoir
Near Dam (Surface and

conventional parameters, minerals,

A3R9352231 | 12/5/2000 - . .
nutrients, heavy metals, organic

8 3/21/2002

Bottom) contaminants
conventional parameters, minerals
Stony Creek below Stony 5/28/1999 — . ' e
A31398.00 nutrients, heavy metals, organic
Gorge 4/10/2002 contaminants
Stony Creek near A3150000 12/8/2000 — | conventional parameters, minerals,
Stonyford 4/10/2002 | nutrients, heavy metals
conventional parameters, minerals
Stony Creek North Fork 12/03/98 — . ' e
) A3117500 nutrients, heavy metals, organic
near Newville Dam 4/10/2002 contaminants
Stony Creek Near A3161100 12/8/2000- | conventional parameters, minerals,
Lodoga 3/18/2002 | nutrients, heavy metals
Stony Creek North Fork 5/28/1998 — | minerals, nutrients
near Cemete A3L169.0 2/9/1999
Black Butte Lake Near | A3R9489220 | 12/5/2000 - CO”‘.’e”t'O”ﬁ' parameterls’ minerals,
Dam 5 5/13/2002 nutrlent.s, gavy metals, organic
contaminants
Grindstone Creek Near A31302.00 5/28/1998 minerals, nutrients

Elk Creek

Watershed, were collected for mercury analysis in 2000-2001 (DWR 2004). Channel catfish and
largemouth bass were obtained from the East Park and Stony Gorge Reservoirs and analyzed for
the total mercury concentration in muscle tissue. Some of the fish samples from both reservoirs
exceeded the mercury-screening criterion. A correlation was found to exist between mercury
concentration in channel catfish tissue and size of fish.

Total mercury tissue concentrations were also tested in largemouth bass, channel catfish, black
crappie, and carp from Black Butte Lake (OEHHA 2003). Average total mercury concentrations
for largemouth bass, channel catfish, and black crappie were found to be higher than the
screening criterion for regular fish consumption. Therefore, the OEHHA recommended
limitations on consumption of these fish to avoid health risks associated with mercury poisoning.
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Given the elevated mercury concentrations in fish within the reservoirs, mercury may also pose a
risk to predators of these fish, such as piscivorous birds (e.g. Osprey, Bald Eagle, Double-crested
Cormorant, and Common Loon). No studies were found addressing this issue.

Serpentine rock within the Upper Stony Creek Watershed could be a potential source of mercury
to the reservoirs. The presence of elevated mercury levels in fish within the three reservoirs
implies that elevated fish tissue concentrations may also exist in Stony Creek downstream of the
reservoirs as well.

Mine Pollution. Historically, chrome ores and gold were mined in the Upper Stony Creek
Watershed. Two “Principal Areas of Mine Pollution” as identified by the State of California,
including one chromite and one gold mine, exist within the northern part of the upper watershed
(Figure 5 in Appendix A).

Temperature. Healthy populations and distributions of aquatic organisms require that water
temperatures remain within a certain range. Depending on such factors as the amount of riparian
vegetation cover over a stream and the elevation, water temperatures varies along Stony Creek
within the upper watershed (USDA 2000). Creek surface temperature can increase due to
riparian vegetation removal, either by natural or human means. Substantial increases in stream
water temperature can cause decreases in dissolved oxygen concentration that can be detrimental
to aquatic organisms. In addition, increased stream water temperature can impact the survival
and growth of juvenile cold-water fish species. For example, much of the riparian vegetation
along Grindstone Creek, a tributary to Stony Creek, was washed away in a flood in 1964, and
water temperatures increased in the creek as result, altering the distribution of the creek’s cold
and warm water fish (Connolly & Associates 1999). However, as riparian vegetation grows back
over time, water temperature is expected to decrease.

Sediment. Disturbances to land such as fire, grazing, roads, and timber harvest practices within
the Upper Stony Creek Watershed has caused erosion of sediment into the stream corridor and
channel at times. For example, runoff from Goat Mountain Road near Stonyford is known to
contribute sediment to Stony Creek (Pers. comm. Stony Creek Technical Advisory Committee).
Several open pits and prospect mines also occur throughout the upper watershed (Figure 5 in
Appendix A). Areas disturbed by mining activities could be susceptible to erosion and a source
of stream sedimentation also. An excess of sediment within a stream system can have
detrimental impacts to habitat for fish and other aquatic organisms (USBR 1998). In addition,
erosion within the upper watershed has the potential to deliver nutrients and mercury-bearing
sediments to the reservoirs.

2.2.2 Groundwater Quality

No information on groundwater monitoring within the Upper Stony Creek Watershed was found
during the data gathering effort for this assessment.
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2.3 BIOLOGICAL CHARACTERISTICS

2.3.1 Vegetation

A wide range of vegetation types exists within the Upper Stony Creek Watershed (Figure 6 in
Appendix A). Vegetation patterns closely correlate with elevation, aspect, microclimate, soils,
and such human-caused and natural disturbances as timber harvesting and fire (USDA 1995b,
2000). To characterize existing vegetation, we use a combination of previous watershed
analyses, reports, and studies, and the WHR habitat classification system.

The WHR habitat classification system categorizes vegetation into different types according to
vegetative dominance or unique characteristics important to wildlife. The major habitat
subdivisions used to categorize vegetation within the Stony Creek watershed include tree-
dominated, shrub-dominated, herbaceous-dominated, aquatic, and developed habitats. See Table
2-5 for an overview of the WHR types found within the Upper Stony Creek Watershed and the
primary characteristics and dominant vegetation for each type. Detailed descriptions of WHR
types are available online at http://www.dfg.ca.gov/whdab/html/wildlife_habitats.html or in A
Guide to Wildlife Habitats of California (Mayer and Laudenslayer 1988).

Historical Conditions and Human Influences. The Upper Stony Creek Watershed was
inhabited by California Native Americans as early as 5,000 to 6,000 years ago, and since that
time humans have influenced vegetation types and patterns throughout the area (Connolly &
Associates 1999). It is believed that Native Americans intentionally burned the watershed’s
rangelands for several thousand years, based on the existing diversity of plant communities and
the complexity of their distribution across the landscape. Such complex vegetation patterns
could not have been generated only by lightning-started fires. Through fire management, Native
Americans prevented the widespread establishment of climax plant communities within the
lower elevations of the watershed in order to maintain species habitat and diversity (Connolly &
Associates 1999).

Prior to 1850, when Europeans settled the area, the valleys within the watershed below 2000 feet
elevation are believed to have originally been blue oak and blue oak-foothill pine woodland with
an understory of mostly perennial grasses and forbs. From 1870 to 1917, frequent fires set by
sheepherders and extensive over-grazing eliminated herbaceous vegetation in many areas. The
Native American practice of burning the groundcover of blue oak woodlands (under-burning)
early in the summer conflicted with the settlers’ desire to graze livestock. Domestic livestock
grazing and the end of annual under-burning of these areas eventually led to native-perennial
bunch grasses being replaced by exotic-annual European grasses. Because of the climate and
other factors including burning by both Native Americans and Euro-Americans, plant
communities in all of these vegetation zones developed under a regime of frequent fires until
about 1917, when fire prevention and control policies were implemented on both public and
private lands in the watershed (Gerlach 2003, USDA 2000).
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Table 2-5. California Wildlife Habitat Relationship Vegetation Types Mapped Within the

Upper Stony Creek Watershed.

(From USDA 2000 and www.dfg.ca.gov/whdab/html/wildlife habitats.html)

WHR Type Habitat / Location Characteristics

Dominant Species

Tree-dominated Habitats

Valley Foothill | Adjacent to streams and in flood plains with deep

willow, white alder, California

Foothill Pine south aspects below 2000 feet; blue oak usually
more abundant than foothill pine

Riparian alluvial soils and high water table buckeye, big-leaf maple
Valley Oak Usually in valley bottoms on deep, well-drained valley oak
Woodland alluvial soils.
Blue Oak Associated with shallow, rocky, infertile, and blue oak
Woodland well-drained soils up to 1500 to 2000 feet
elevation
Blue Oak- On north and west aspects below 1500 feet and on | blue oak, foothill pine

Ponderosa Pine | Often above blue oak woodland and below mixed
conifer habitats in areas with shallow soils and
south aspects up to 3500 feet

ponderosa pine, white fir,
incense cedar

elevations up to 4000 feet

Montane Elevations greater than 2000 feet on north aspects | canyon live oak, California black
Hardwood often on rocky, well-drained soils oak

Montane Composition includes at least one-third conifer canyon live oak, black oak,
Hardwood- crown cover and one-third hardwood crown Douglas fir, ponderosa pine
Conifer cover; occurs on well-drained mesic soils;

Closed-Cone Rocky, infertile, and serpentine soils up to 6500
Pine-Cypress feet elevation

knobcone pine, chamise,
manzanita

or gently rolling terrain

Douglas Fir Mesic soils on steep slopes Douglas fir, canyon live oak

White Fir Occurs on a variety of soils often on north-facing | white fir, sugar pine, black oak,
slopes above 5400 feet Douglas fir

Red Fir Elevations greater than 6000 feet on frigid soils red fir, white fir

Klamath Mixed | Characterized by mixture of conifers occurring on | white fir, Douglas fir, ponderosa

Conifer steep slopes with poor, serpentine soils up to 6500 | pine, incense cedar, sugar pine
feet elevation

Eucalyptus Elevations usually below 2000 feet; usually in flat | blue gum, red gum

Shrub-Dominated Habitats

Mixed Occurs mostly on north aspects between 1200 and | interior live oak, buckbrush,

Chaparral 3600 feet on relatively thin, well-drained soils manzanita, chamise

Chamise- Common on south- and west- facing slopes, chamise, manzanita, buckbrush

redshank especially on thin or serpentine soils

Chaparral

Herbaceous-Dominated Habitats

Annual Occurs on shallow soils unsuitable for larger bromes, wild oats, soft chess,

Grassland vegetation or in areas of intense grazing foxtail, rattail fescue

Pasture Common on flat and gently rolling terrain wild oats, soft chess, foxtail,

ripgut

Aguatic Habitats

Riverine | Intermittent or continually running water within a | submerged aquatic plants; algae
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WHR Type Habitat / Location Characteristics Dominant Species
stream channel, including channel edge or moss on rock substrate
Lacustrine Inland depressions or dammed riverine channels phytoplankton, duckweed and

containing standing water

other floating aquatic plants

Fresh Emergent

Characterized by erect, rooted herbaceous

rushes, sedges, cattail

Wetland hydrophytes, an anaerobic soil environment, and
low soil/water salinity
Wet Meadow Occur where water is at or near the surface most sedges, rushes, hydrophytic

of the growing season, following spring runoff grasses
Developed Habitats
Irrigated Row | Located on flat to gently rolling terrain, crop type
and Field often dictated by soil type NA
Crops
Irrigated Hay Habitat includes alfalfa fields on relatively flat NA
(alfalfa) topography
Deciduous Open single species tree dominated habitats NA
Orchard
Urban/ Variable vegetation structure, including tree
Suburban groves, street strips, shade tree/lawn, lawn and NA

shrub cover.

Due to livestock grazing and clearing of trees for fuel, home building, and farms, the blue oak-
foothill pine woodlands had largely been converted to exotic-annual grasslands by the 1930s.
Since that time, grazing has declined due to changing economic conditions and poor range
conditions, allowing blue oak and foothill pine to re-establish in some areas (Connolly &
Associates 1999). In addition to grazing, other long-term land use practices during the last 150
years have altered the species composition and diversity of plant communities within the
watershed, including timber harvesting, the creation of roads, and intensive fire management
practices (Connolly & Associates 1999).

Current Conditions. A diverse mosaic of vegetation exists within the Upper Stony Creek
Watershed. Vegetation within the lower elevations (below 1,500 feet on south aspects and 2,000
feet on north aspects) of the upper watershed includes a patchwork of grasslands, blue oak and
valley oak woodlands, blue oak-foothill pine, and chaparral habitats (USDA 2000). In the higher
elevations (above 2,000 feet), montane hardwood and conifer forests populate the watershed
area, including forests dominated by species such as canyon live oak, black oak, Douglas fir,
ponderosa pine, white fir, and knobcone pine. Vegetation throughout the watershed is described
below according to the dominant WHR types.

Herbaceous-Dominated Habitats. Within some of the foothill valleys above 1300 feet and
along Open Ridge and Black Diamond Ridge, exist some large annual grasslands among the
chaparral-dominated habitats (Figure 6 in Appendix A). These grasslands most likely occur here
due to shallow soils that inhibit the growth of larger vegetation. Large areas of shrubland in the
Mendocino National Forest have been periodically converted to grassland through range
improvement projects, multiple-use projects, and fire break projects. Most of the grass species
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are introduced annual grasses such as bromes but may still support some native perennial grass
species (USDA 2000).

The clearing of blue oak woodland and chaparral habitats for grazing generated most of the
grasslands below 1300 feet. Most of the grass species are non-native and include wild oats, soft
chess foxtail, rattail fescue, and ripgut brome (USDA 1989). A minor number of irrigated
pastures and hay fields exist in the more fertile creek bottomlands as well (USDA 2000).

Shrub-Dominated Habitats. Shrub-dominated habitats comprised of chaparral species are
common at elevations between 1,000 and 3,600 feet elevation within the Upper Stony Creek
Watershed (Figure 6 in Appendix A). On north aspects above approximately 1,200 feet
elevation, most shrub-dominated habitats are mixed chaparral, a “catch-all” type of chaparral that
has no dominant shrub species. Species include a shrub variety of interior live oak, buckbrush,
manzanita, chamise, California buckeye, toyon, birchleaf mountain mahogany, yerba santa,
tarweed, and various grass species. Chamise habitats are commonly found on south aspects
between 1,000 and 3,600 feet, including areas with serpentine soils (USDA 2000). Since the
enforcement of fire suppression policies in 1917, the “mosaic” pattern of varied age-classes of
chaparral created by frequent fire has been replaced by great expanses of mature brush (USDA
1989), increasing the likelihood of infrequent, catastrophic fire.

Tree-Dominated Habitats. The most common vegetation types within the lower elevations of
the watershed are valley oak, blue oak, and blue oak-foothill pine woodlands (Figure 6 in
Appendix A). Valley oak woodlands exist in the valley bottoms of the watershed, most often
where deep, well-drained alluvial soils occur. Blue oak woodlands are most often found on
north aspects below 1,200 feet and tend to occur where soils are well drained, rocky, and
shallow. Blue oak-foothill pine woodlands occur at higher elevations up to about 3,000 feet and
often have an understory of mixed chaparral species (USDA 2000).

Montane hardwood stands are found at elevations above about 2000 feet on north aspects in the
Upper Stony Creek Watershed. The dominant species are canyon live oak and California black
oak (USDA 2000). The Upper Stony Creek Watershed area above 3500 feet elevation is mostly
covered with mixed conifer and conifer-hardwood montane forest. These forests vary in species
composition depending on factors such as elevation, soil moisture, and aspect. Forest stands
which have at least one-third commercial conifer crown cover and one-third-hardwood crown
cover belong to montane hardwood-conifer plant association and include such species as
Douglas fir, white fir, ponderosa pine, canyon live oak, and black oak. These stands are often
the result of past selective logging or fire disturbance (USDA 2000). Ponderosa pine forest with
little understory exists primarily in areas with shallow soils and southern aspects, while conifers
such as Douglas fir, white fir, sugar pine, and incense cedar more often inhabit areas of higher
soil moisture or areas with a northern aspect (Connolly & Associates 1999). White fir stands
exist on higher elevation sites that have not been burned in recent years. White fir is very
intolerant of even low-intensity fires, and frequent fires can nearly eliminate the species from a
stand (USDA 2000). Red fir commonly occurs in monotypic stands above 6000 feet with very
few other plant species present at any layer (Mayer and Laudenslayer 1988).
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Riparian Habitats. Riparian vegetation at higher elevations includes a mix of such species as
white alder, California buckeye, big-leaf maple, California laurel, and willow species (Figure 6
in Appendix A). At lower elevations, the stream channel meanders through gravel bars on flatter
gradients, and willows, rushes, sedges, and other wetland vegetation and grasses grow in patches
along the riparian corridor (USDA 2000). Before the construction of Black Butte Dam in 1963,
riparian vegetation occurred along Stony Creek in a relatively continuous corridor from the
Sacramento River upstream to the Coast Ranges in the upper reaches of Stony Creek. Aerial
photographs from 1956 show a complex riparian forest and woodland extending several miles up
Black Butte Valley, upstream of the current dam location, and suggest a higher quality riparian
habitat than what exists today (USBR 1998).

Aquatic Habitats. Aquatic habitats include wetland, riverine, and lacustrine environments
within the Upper Stony Creek Watershed (Figure 6 in Appendix A). Fresh emergent wetland
habitat often exists adjacent to stream channels, and such species as rushes and sedges are
commonly found in these areas. Wet meadows often occur as ecotones between fresh emergent
wetland habitats and grasslands and in places where water is at or near the surface most of the
growing season, especially following spring runoff (Mayer and Laudenslayer 1998). Riverine
habitat is composed of the open water and substrate within a stream channel. Such vegetation as
water moss and floating and submerged aquatic plants can exist within riverine habitats. The
lacustrine habitat within the upper watershed includes any lakes and the three reservoirs, East
Park Reservoir, Stony Gorge Reservoir, and Black Butte Lake.

Giant Reed and Salt Cedar. The non-native, invasive plant species giant reed and salt cedar
occur in scattered patches within the upper Stony Creek corridor. These species are more
prevalent in lower Stony Creek, and their ecology is discussed in the Lower Stony Creek
Watershed vegetation section (Section 3.3) of this document.

2.3.2  Wildlife

The landcover types of the watershed vary widely in their habitat and biodiversity values.
Representative special-status and common wildlife species are discussed for each landcover type
in Appendix E. Appendix F provides comprehensive lists of species that inhabit these landcover
types that are known to occur within the Upper Stony Creek Watershed. These lists were
compiled based upon internal review of H.T. Harvey specialists as well as review of published
lists of birds for Glenn, Tehama and Colusa counties compiled by H.T. Harvey wildlife biologist,
John Sterling (see website http://www.cal.net/~ani/california_county_birding.htm). From these
lists, a Biodiversity Index was developed and defined as species richness (number of species that
inhabit each landcover type) (Table 2-6). Although gross measures of biodiversity provide
indications of the relative value of landcover types as wildlife habitat, it is essential to recognize
that each landcover type provides important habitat that meets the reproductive, foraging and/or
cover requirements for a subset of wildlife species.
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Table 2-6. Wildlife Biodiversity Indices as Measured by Species Richness for Each
Landcover Type in the Upper Stony Creek Watershed.

Landcover Type Wildlife Groups
Herpetofauna Birds Mammals | All Species
Riverine 7 29 26 62
Lacustrine 5 58 11 74
Annual Grassland 14 62 23 99
Fresh Emergent Wetland 7 57 14 78
Seasonal Wetland 6 64 11 81
Mixed Chaparral 17 64 33 114
Chamise Chaparral 17 62 32 111
\Valley Foothill Riparian 22 123 41 186
Eucalyptus 2 72 21 95
\VValley Oak Woodland 16 96 37 149
Blue Oak Woodland 19 77 30 126
Blue Oak-Foothill Pine 20 94 34 148
Closed-Cone Pine-Cypress 18 85 34 137
Montane Hardwood 21 102 36 159
Montane Hardwood-Conifer 18 90 22 130
Douglas Fir 17 87 20 124
\White Fir 10 83 18 111
Klamath Mixed Conifer 10 84 18 112
Ponderosa Pine 21 89 37 147
Pasture 14 62 23 99

2.3.3 Fisheries

Black Butte Dam partitions the aquatic habitat of the Stony Creek watershed into three parts:
Stony Creek and tributaries above Black Butte Lake, and Lower Stony Creek. Black Butte Dam
completely blocks anadromous fish migration. Fishes known to inhabit the Upper Stony Creek
Watershed are listed in Table 2-7. Of the thirteen species, eleven are exotic species introduced to
Black Butte Lake. No documentation was found on fish in the two upper reservoirs: East Park
and Stony Gorge. The only native species known to occur above Black Butte Dam are rainbow
trout and hardhead. Hardhead was classified as a California Species of Special Concern in 1995
(Moyle 2000). Hardhead use reservoirs and slow water habitats of streams. Their populations
have achieved stability in reservoirs when large individuals were established before the
development of predatory bass populations (Moyle 1976). But their actual abundance and
distribution in the Upper Stony Creek Watershed appears to be unknown. Rainbow trout may be
the only fish species occurring in the fast flowing stretches of Stony Creek and its tributaries.
Rainbow trout have most likely been stocked in all three reservoirs.
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Table 2-7. Fishes of the Upper Stony Creek Watershed including Black Butte Lake.

(Source: USBR, 1998)

Common Names Scientific Names Nat'(\ﬁ/El?iom Source
Rainbow trout Oncorhynchus mykiss N d
Black crappie Pomoxis nigromaculatus E c
Bluegill sunfish Lepomis macrochirus E a,b,c
Channel catfish Ictalurus punctatus E b, c
Common carp Cyprinus carpio E a,b,c

Mylopharodon
Hardhead conocephalus N b, c
Largemouth bass Micropterus salmoides E a,bc
Redear sunfish Lepomis microlophus E c
Smallmouth bass Micropterus dolomieu E b, c
Striped bass Morone saxatalis E c
Threadfin shad Dorosoma petenense E b, c
White catfish Ameirus catus E b, c
White crappie Pomoxis annularis E b, c
Notes:
1. N represents species native to the Sacramento River Basin, and "E" represents exotic species introduced to the Sacramento River Basin.
Data Sources:
a. Puckett, 1969.
b. Brown, 1995
c. California Department of Fish and Game (unpublished files Region 1) Compilation of sources from USBR (1998)

2.3.4 Special-Status Species

Special-Status Species Criteria. An evaluation of the potential for occurrence of special-status

plant and animal species was prepared.

In evaluating the potential presence of special-status

species, the following criteria were used to determine which species should be included:

e Animal species listed, or proposed for listing, as threatened or endangered under the

Federal Endangered Species Act (FESA) (50 Code of Federal Regulations [CFR] 17.11
[listed animals], and various notices in the Federal Register [FR] [proposed species]);

animal species that are candidates for possible future listing as threatened or endangered
under the FESA (61 FR 40: 7596-7613, February 28, 1996);

plant species listed, or proposed for listing, as threatened or endangered under the FESA
(50 CFR 17.12 [listed plants], and various notices in the FR [proposed species));

plant species included on California Native Plant Society (CNPS) List 1B or 2.

animal species listed, or proposed for listing, by the State of California as threatened or
endangered under California Endangered Species Act (CESA) (14 California Code of
Regulations [CCR] 670.5);

animal species that meet the definitions of rare or endangered under CEQA (CEQA
Guidelines, Section 15380);
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« animal species of special concern to California Department of Fish and Game [CDFG]
(CDFG in preparation [birds], Williams 1986 [mammals], and Jennings and Hayes 1994
[amphibians and reptiles] );

» federal or state listed plants;

e animals fully protected in California (CDFG Code, Section 3511 [birds], Section 4700
[mammals], Section 5050 [reptiles and amphibians], and Section 5515 [fish]);

e animal species included in CDFG’s list of special animals and monitored by the
California Natural Diversity Database (CNDDB).

California Natural Diversity Database. Figure 7 (in Appendix A) shows the locations of
special-status species records within the CNDDB in the Stony Creek Watershed.

Special-Status Plants. The special-status plant species (those species listed under the state or
Federal Endangered Species Acts or on CNPS List 1A, 1B, or 2) known to occur in the Upper
Stony Creek Watershed are summarized in Table 2-8.

Special-Status Wildlife. The special-status wildlife species known to occur or that could
potentially occur in the Upper Stony Creek Watershed are summarized in Table 2-9.

2.4 SOCIAL CHARACTERISTICS

2.4.1  Historical and Current Land Uses

The landscape of the Upper Stony Creek Watershed reflects the inhabitation and management of
several cultures and eras, including thousands of years of Native American residence and a
century and a half of Euro-American settlement (USDA 1995). Evidence exists suggesting that
the area was first utilized by Native Americans beginning up to 10,500 years ago (White 2003).
European settlements were present in the watershed by the mid-1850s (USDA 1995). Since
then, the land has been managed and utilized for a variety of purposes, including mining, timber
harvesting, agriculture, grazing, and recreation. In recent years, increased habitat preservation
has also taken place. The Mendocino National Forest, including the Snow Mountain Wilderness
Area, comprises most of the western half of the Upper Stony Creek Watershed, while tracts of
land managed by the Bureau of Land Management and the State Lands Commission exist
throughout the eastern half of the watershed (Figure 5 in Appendix A). The remainder of the
upper watershed, near the base of the Coastal Range, is under private ownership. Three
reservoirs also exist within the upper watershed: East Park Reservoir, Stony Gorge Reservoir,
and Black Butte Lake.

Mining. As early as 1894, the Whitlock and Oakes (today Black Diamond) Mines produced
chrome ores not far from the town of Chrome (Figure 5 in Appendix A). The Black Diamond-
Grey Eagle claims were mined during World War 11 to help meet the wartime chromium
demand. In addition, gold, copper, ochre, and manganese have been mined within the Upper
Stony Creek Watershed (USDA 2000).
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Table 2-8. Special Status Plant Species Known to Occur in the Upper Stony Creek

Watershed.
NAME *STATUS HABITAT
Indian valley brodiaea SE Serpentine gravelly creek bottoms, and in meadows and
(Brodiaea cornaria ssp. rosea) CNPS 1B swales from 335 to 1450 meters in elevation. Blooms May
to June.
Milo Baker’s lupine ST Disturbed places (roadsides) within oak woodland and
(Lupinus milo - bakeri) CNPS 1B grassland; from 395 to 430 meters elevation. Blooms June
to September.
Tracy’s eriastrum SR Chaparral and oak woodland; 315 to 975 meters elevation.
(Eriastrum tracyi) CNPS 1B Blooms June to July.
Bent to flowered fiddleneck CNPS 1B Grassland, oak woodland, and grassland from 3 to 500
(Amsinckia lunaris) meters in elevation. Blooms March to June
Jepson’s milk-vetch CNPS 1B Often on serpentine soils; grassland, chaparral and oak
(Astragalus rattanii var. woodland from 320 to 700 meters in elevations. Blooms
jepsonianus) April to June.
Brittlescale CNPS 1B Moist, alkaline clay soils in grassland and saltbush scrub
(Atriplex depressa) from sea level to 320 meters. Blooms May to October.
San Joaquin spearscale CNPS 1B Moist, alkaline clay soils in grassland and saltbush scrub
(Atriplex joaquiniana) from sea level to 835 meters. Blooms April to October.
Big-scale balsamroot CNPS 1B Clay or serpentine soils within grassland, from 90 to 1400
(Balsamorhiza macrolepis var. meters. Blooms March to June.
macrolepis)
Small-flowered calycadenia CNPS 1B Talus, scree, or serpentine outcrops within chaparral or
(Calycadenia micrantha) grassland, from 5 to 1500 meters. Blooms June to
September.
Pappose tarplant CNPS 1B Moist, alkaline clays soils within grassland.
(Centromadia parryi spp. parryi)
Pink creamsacs CNPS 1B Serpentine soils in grassland, chaparral, and oak woodland
(Castilleja rubicundula ssp. from 20 to 900 meters. Blooms April to June.
rubicundula)
Stony Creek spurge CNPS 1B Sandy or rocky sites within grassland and chaparral, from
(Chamaesyce ocellata ssp. rattanii) 85 to 800 meters. Blooms May to October.
Dwarf soaproot CNPS 1B Serpentine chaparral from 305 to 1000 meters in elevation.
(Chlorogalum pomeridianum var. Blooms May to August.
minus)
Snow Mountain willowherb CNPS 1B Rocky sites in upper montane coniferous forest and
(Epilobium nivium) chaparral, from 795 to 2500 meters in elevation. Blooms
June through October.
Brandegee’s eriastrum CNPS 1B Volcanic soils in chaparral and oak woodland. From 305 to
(Eriastrum brandegeeae) 1030 meters. Blooms April through August.
Narrow-leaved daisy CNPS 1B Serpentine or volcanic soils in chaparral, from 80-290
(Erigeron angustatus) meters in elevation. Blooms May through September.
Snow Mountain buckwheat CNPS 1B Serpentine chaparral, from 300-2015 meters. Blooms June
(Eriogonum nervulosum) through September.
Adobe-lily CNPS 1B Often on adobe clays within grassland, chaparral, or oak
(Fritillaria pluriflora) woodland; 60 to 705 meters in elevation. Blooms February
through April.
Hall’s harmonia CNPS 1B Serpentine chaparral from 500-900 meters in elevation.
(Harmonia hallii) Blooms April through June.
Glandular western flax CNPS 1B Usually serpentine soils within grassland, chaparral, and
(Hesperolinon adenophyllum) oak woodland; 150-1305 meters. Blooms May through
August.
Drymaria-like western flax Serpentine soils in grassland, chaparral, oak woodland,
(Hesperolinon drymarioides) CNPS 1B from 100-1130 meters. Blooms May through August.
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Table 2-8. Special Status Plant Species Known to Occur in the Upper Stony Creek
Watershed.
NAME *STATUS HABITAT
Disturbed or burned areas in chaparral, Great Basin scrub,
Baker’s globe mallow and lower montane coniferous forest, from 1000 to 2500
(lliamna bakeri) CNPS 1B meters in elevation. Blooms June-September.
Sandy, serpentine soils within chaparral, oak woodland, or
Colusa layia grassland, from 100-1095 meters in elevation. Blooms
(Layia septentrionalis) CNPS 1B April through May.
Marsh checkerbloom Wet meadows and seeps, mesic sites within riparian
(Sidalcea oregana ssp. hydrophila) CNPS 1B woodland; 1100 to 2300 meters in elevation.
Konocti manzanita Volcanic soils within chaparral, oak woodland, and lower
(Arctostaphylos manzanita ssp. montane coniferous forest, from 395-1615 meters in
elegans) CNPS 1B elevation. Blooms March through May.
Serpentine soils within chaparral and cismontane
Tehama County western flax woodland; 100-1000 meters in elevation. Blooms May
(Hesperolinon tehamense) CNPS 1B through July.
Bottlebrush sedge Streambanks. Known from 610 to 915 meters in elevation.
(Carex hystericina) CNPS 2 Blooms in June.
Scalloped moonwort Freshwaters wetlands and seeps, from 1500 to 3280 meters
(Botrychium crenulatum) CNPS 2 in elevation. Blooms June through September.
Alpine crisp-moss Volcanic or rocky soils within oak woodland. Known only
(Tortella alpicola) CNPS 2 from one occurrence in region, at 1400 feet.

*SPECIAL STATUS SPECIES CODE DESIGNATIONS

SE =
SR =
ST=

State-listed Endangered
State-listed Rare
State-listed Threatened

CNPS 1B = Plants considered by CNPS to be rare, threatened, or endangered in California,

CNPS 2 =

and elsewhere

Plants considered by CNPS to be rare, threatened, or endangered in California,

but more common elsewhere
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Table 2-9. Special-Status Wildlife Species, Their Status, and Potential Occurrence on the Upper Stony Creek Watershed

NAME

*STATUS

HABITAT

POTENTIAL FOR OCCURRENCE
ONSITE

Federal or State Endangered Species

American Peregrine Falcon SE, FP Nests on cliff faces. Low: rare breeder in the region; suitable nesting structures may occur
Falco peregrinus anatum (nesting) in the upper watershed.
Bald Eagle SE, FT, FP Rivers, reservoirs, lakes, riparian forests, rice Present: known to occur as a non-breeding visitor, and may potentially

Haliaeetus leucocephalus (nesting and wintering)

and other agricultural fields, grasslands.

nest within the upper watershed.

Federal or State Threatened Species

Valley elderberry longhorn beetle FT Associated with elderberry trees, Sambucus spp., | High: within species’ range; suitable habitat occurs in the upper
Desmocerus californicus dimorphus during entire lifecycle. watershed.

Northern Spotted Owl FT Coniferous forests, montane hardwoods. Present: known to occur in the coniferous forests of the upper

Strix occidentalis caurina watershed.

California wolverine ST A variety of habitats within the elevations of Hypothetically present: one record from CNDDB database near the
Gulo gulo 1,600 and 14,200 ft. Most commonly inhabits upper watershed. Extremely rare and distribution in the state is not

open terrain above timberline.

well known.

Federal/California Species of Special Concern

Western Spadefoot CSsC Vernal pools, ephemeral puddles. Present: known to occur in the upper watershed.

Spea hammondi

Foothill yellow-legged frog CSsC Rocky streams in a variety of habitats. Found in | Present: known to occur in the streams in the upper watershed.
Rana boylii coast ranges.

Western pond turtle CssC Permanent or nearly permanent water in a High: within species’ range; suitable habitat occurs in the upper
Clemmys marmorata variety of habitats. watershed.

California horned lizard CSsC Frequents a wide variety of habitats; most Moderate: suitable habitat occurs in the upper watershed.

Phrynosoma coronatum frontale

common in lowlands along sandy washes with
scattered low bushes.

Northern Goshawk CSSC, USFS Coniferous forests, montane hardwoods. Present: known to occur in the coniferous forests of the upper
Accipiter gentilis (nesting) Sensitive watershed.

Prairie Falcon CSsC Nests on cliff faces. Moderate: suitable nesting structures may occur in the upper

Falco mexicanus (nesting) watershed; within species’ breeding range.

Long-eared Owl CSsC Coniferous forests, montane hardwoods. Moderate: may breed in the coniferous forests of the upper watershed.
Asio otus (nesting)

Burrowing Owl CSsC Oak savanna, annual grasslands, agricultural Low: Increasingly rare breeder in the upper Sacramento Valley and
Athene cunicularia (burrow sites) landscapes. surrounding foothills; suitable habitat occurs in the upper watershed.
Vaux’s Swift CscC Coniferous forests. Moderate: may breed in the coniferous forests of the upper watershed.
Chaetura vauxi (nesting)

Loggerhead Shrike CSsC Oak savanna, annual grasslands, agricultural Present: There are breeding pairs in the upper watershed.

Lanius ludovicianus landscapes.

Purple Martin CSssC Coniferous forests. Present: small population known to at least occasionally breed in the
Progne subis (nesting) in the coniferous forests of the upper watershed.

Yellow Warbler CSsC Dense riparian vegetation. Low: Very rare breeder on the Sacramento Valley floor and adjacent

Dendroica petechia brewsteri (nesting)

foothill riparian systems; some suitable riparian breeding habitat
occurs in isolated patches.
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Table 2-9. Special-Status Wildlife Species, Their Status, and Potential Occurrence on the Upper Stony Creek Watershed

NAME *STATUS HABITAT POTENTIAL FOR OCCURRENCE
ON SITE
Yellow-breasted Chat CSsC Dense riparian vegetation. Moderate: Uncommon to rare breeder in the foothills on the western
Icteria virens (nesting) side of the Sacramento Valley floor; some suitable riparian breeding
habitat occurs in isolated patches.

Tricolored Blackbird CSsC Blackberry brambles, riparian thickets, High: within species’ breeding range; suitable foraging and nesting
Agelaius tricolor (nesting colony) freshwater emergent wetland, thistle, habitat occurs in the upper watershed.

agriculture, annual grassland.
Townsend’s western big-eared bat CsC A variety of communities ranging from coastal Moderate: within species’ breeding range; suitable breeding habitat
Corynorhinus townsendii townsendii conifer and broadleaf forests to high elevation may occur in the upper watershed.

forests and meadows. Most common in mesic

sites. Area must include suitable roosting sites

(e.g., limestone caves, lava tubes, mine tunnels).
Pacific fisher CscC Range widely in forested regions, preferring Present: known to occur in the coniferous forests of the upper
Martes pennanti pacifica mixed conifer forests. watershed.
State Protected Species
Golden Eagle FP Nests on cliff faces and large trees. Present: small population known to occur in the upper watershed;
Aquila chrysaetos (nesting and wintering) suitable breeding and foraging habitat occurs.
White-tailed Kite FP Oak savanna, annual grasslands, agricultural High: there are suitable breeding and foraging habitat in the upper
Elanus leucurus (nesting) landscapes, urban development near agriculture | watershed.

or grasslands.
Ringtail FP Oak savanna, oak woodland, chaparral, riparian Moderate: locally-distributed in northern California, but within the
Bassiriscus astutus woodland. species’ range; suitable habitat occurs in the upper watershed.

*SPECIAL STATUS SPECIES CODE DESIGNATIONS

FE=
FT=
SE=
ST=
CSSC=
FP=

Federally listed Endangered
Federally listed Threatened
California listed Endangered
California listed Threatened
California Species of Special Concern
California Fully Protected




Timber Harvesting . Historically, the timber industry has been an important component of the
economic base within the upper watershed. Logging to obtain shakes and lumber for local
building began in the area in the 1850s, and as transportation and logging systems improved
following World War 11, rates of logging increased. In response to the demand, the U.S. Forest
Service made more timber available from Mendocino National Forest (USDA 2000). Most
public and private timberland throughout the upper watershed, with the exception of the majority
of the Snow Mountain Wilderness area, has been logged. Most of the logging was selective,
removing only the largest trees in the stand prior to the 1960s.

Silvicultural treatments designed to achieve regulated timber yields began in the Mendocino
National Forest during the 1960s, and these treatments consisted of even-aged management,
regeneration harvest (clear cutting) followed by site preparation, fuel reduction, planting, and
thinning (USDA 2000). During the 1990s, logging on national forest land within the upper
watershed declined dramatically in response to concerns for endangered species. Timber harvest
within the Mendocino National Forest has declined from 85 million board feet annually to 2 to 4
million board feet annually, as of 1999 (Connolly & Associates 1999).

Agriculture and Grazing. Livestock ranching was an important early use of the Mendocino
National Forest and the rest of the Stony Creek Upper Watershed and is still economically
important today. Cattle are the most numerous livestock on the ranchlands, while sheep and
irrigated hayfields also contribute to commercial agricultural practices. Due to heavy grazing,
many of the rangelands have experienced increased soil compaction that contributes to erosion,
including sheet and rill erosion (USDA 1989). The erosion of rangelands within the upper
watershed has caused sedimentation of stock ponds and reservoirs, resulting in reduced water
storage capacity and water quality deterioration (Connolly & Associates 1999).

Water Management. Both the East Park and Stony Gorge Reservoirs were authorized under
the Orland Project for water storage and irrigation and are owned by the USBR. The East Park
Dam was constructed in 1910, and the reservoir maintains a capacity of approximately 52,000
acre-feet (Tetra Tech 2004). Construction of the Stony Gorge Reservoir was completed in 1928,
and the reservoir can hold up to 50,000 acre-feet (USBR 2006). USACE constructed the Black
Butte Lake in 1963 for the primary purpose of flood control and to the extent possible, water
storage for irrigation and other uses. The capacity of this reservoir was originally 160,000 acre-
feet but is now 136,000 acre-feet (USBR 1998; DWR 2006b).

Recreation. A variety of recreation and tourism opportunities exist within the Upper Stony
Creek Watershed. Numerous campgrounds and trails are available for public use within the
Mendocino National Forest as well as an extensive off-highway-vehicle trail system. Mountain
biking is also a popular sport within the national forest. Designated in 1984 and managed by the
U.S. Forest Service, the Snow Mountain Wilderness Area offers forty miles of trails (USDA
2006). Water-related recreation, including fishing and boating, is available at the Stony Gorge
Reservoir, East Park Reservoir, and Black Butte Lake (USBR 1998).

2.4.2 Cultural Resources

The Native American Nomlaki tribal people have lived throughout the Upper Stony Creek
Watershed, particularly near Grindstone Creek. The Nomlaki tribe’s settlement locations were
organized around seasonal plant maturation and animal migration patterns above 3500 feet
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elevation, while below this elevation settlement was year-round (USDA 1995). Several Nomlaki
villages have existed along Stony and Grindstone Creeks within the upper watershed (White
2003). Accordingly, numerous archaeological studies have occurred near Grindstone Creek, and
over 100 archaeological sites have been found in the Black Butte Lake basin (Connolly &
Associates 1999) and Stonyford area (White 2003).

Archaeological excavations have revealed evidence of the Nomlaki people occupying the Upper
Stony Creek Watershed from 7,000 to 10,500 years before present (BP). Excavations at the
Fouts Springs Recreation Area in the Stonyford District of the Mendocino National Forest
resulted in discovering artifacts from the “Borax Lake Pattern.” The Borax Lake Pattern is the
Northern California manifestation of the Western Stemmed Tradition, dating between
approximately 7,000 to 10,500 BP (White 2003).

“Augustine Pattern” artifacts were found at the site of Black Butte Lake before it was
constructed in 1963. The Augustine Pattern represents artifacts that typically come from a time
period after 1,100 BP when tribal cultural patterns and behaviors were similar to those at the
time when Euro-Americans first made contact with them. During this period, the bow and arrow
is used in place of more primitive weapons and territorial boundaries among the tribes become
well established (White 2003). Overall, the Upper Stony Creek Watershed is considered
extremely sensitive for cultural resources (USDA 1989).
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EXISTING CONDITIONS - LOWER STONY CREEK WATERSHED

3.1 PHYSICAL CHARACTERISTICS

3.1.1 Climate

The climate is Mediterranean, with mild winters and distinctly seasonal precipitation. Mean
monthly temperatures at Black Butte Dam range from 45.5 °F in January to 79.5 °F in July
(Swanson and Kondolf 1991). Nearly 90 percent of annual precipitation falls in the months of
November to April, with highest streamflows typically in December through March.
Precipitation patterns show a strong orographic control, with average annual totals ranging from
60 inches in the headwaters and 32 inches on the alluvial fan (USACE 1987).

3.1.2 Geology, Soils and Geomorphic Setting

The geology of the lower Stony Creek Watershed area, with the exception of tributary
Hambright Creek, is entirely alluvial fan deposits of the Pleistocene (1.8 million — 10,000 years
ago) and Holocene (10,000 years ago to the present) epochs. Releases from Black Butte Dam
enter lower Stony Creek located near the apex of the Stony Creek alluvial fan, and lower Stony
Creek flows entirely through these Pleistocene and Holocene Stony Creek alluvial fan deposits,
until near Mills Orchard, where the fan deposits become interbedded with finer-grained
Sacramento River floodplain deposits.

The Stony Creek alluvial fan surface’s broad, concave-upward topography is the result of the
west-to-east trending lower Stony Creek channel having migrated over hundreds of thousands of
years laterally, to the north and to the south, from its current central fan location. Overflows
from the channel to the north and south onto this concave surface are drained away from the
channel within distributary channels tracing across the inactive alluvial fan surface in a radial
pattern. The most recent dominant distributary channels are former main channels and can be
seen as fingers of gravelly soil (Figure 8 in Appendix A). The radial pattern of distributary
channels can further be inferred from the distribution of coarse textured, well-drained soils on
the Glenn County SCS soils map (Begg 1968), and historical topographic maps.

Because of the alluvial fan’s concave-upward topography, rainfall-derived runoff typically drains
away from, not into the lower Stony Creek channel. The alluvial fan surface does not contribute
flow to the channel so it is not technically within its watershed. The Lower Stony Creek
Watershed area is therefore a narrow band, which includes the currently active channel area and
formerly active channel and floodplain areas (terraces) inset within the broader inactive fan
deposits. Hambright Creek originates in uplands to the south of Black Butte Lake and flows
onto the Stony Creek alluvial fan west of Orland. It drains a low elevation basin and flows
westward, essentially parallel to Stony Creek contributing flow to Lower Stony Creek east of
Orland and recharge to the Stony Creek alluvial fan aquifer (Figure 8 in Appendix A). Thus,
sediments from Hambright Creek’s much smaller sediment load have probably co-mingled with
those of Stony Creek. In total, the Lower Stony Creek Watershed comprises: (1) the Lower
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Stony Creek channel area; (2) a narrow band of contributing drainage area on either side of the
channel; and (3) the Hambright Creek drainage area.

Lower Stony Creek’s limited watershed width and area belies its broader zone of hydrologic and
geomorphic influence. First, the entire alluvial fan area is composed of sediment delivered by
lower Stony Creek during Pleistocene and Holocene time (roughly the last 2 million years).
Modern overflows from the channel deposit fine sediment on the fan surface, maintain
distributary channels, recharge groundwater beneath the fan, and create local flooding on the fan
surface. Second, surface flows carried within the channel exchange with adjacent groundwater
beneath the fan, inducing downwelling or upwelling, depending on the difference in elevation
between the creek water surface to the adjacent groundwater table, and seasonal fluctuations of
both.

Older freshwater sedimentary material derived from the Coast Range and deposited within the
Sacramento River valley underlay the younger Stony Creek alluvial fan deposits. The oldest
freshwater deposits are the sediments of the Tehama and Tuscan Formations, which are about 5
million to 1.8 million years old.

Tehama Formation. The Tehama Formation is composed of heterogeneous interlayered and
discontinuous beds of metamorphic and sedimentary sediments consisting of tan to greenish-blue
clay and silt with interstratified beds and lenses of predominately gray, black, white and brown
gravel and sand. The thickness of the Tehama formation increases from a shallow exposure near
the Coast Range mountain front to up to 1,500 feet in the center of the valley.

Tuscan Formation. The upper and lower units of the Tuscan Formation consist of volcanic
soils from the Cascade Range that are buff, tan, and reddish-brown volcanic mudflows, tuff
breccia, tuffaceous sandstone, volcanic ash layers, and black sands. Most of the Tuscan
Formations was deposited as volcanic lahars (mudflows) with interbedded volcanic
conglomerate and sandstone. The Tuscan Formation is up to 1,700 ft thick near the center of the
valley and exposed at the surface to the east.

Overlying the Tehama and Tuscan Formations are the Pleistocene Age Stony Creek alluvial
deposits, parts of the Riverbank and Modesto Formations, and younger Holocene Age fan
deposits (alluvium).

Riverbank Formation. The older alluvial fan deposits throughout the Sacramento Valley
including alluvial fan sediments of the Stony Creek fan are referred to as the Riverbank
Formation, between 450,000 and 130,000 years old, consisting of gravel, sand, and silt.

Modesto Formation. The younger alluvial fan deposits in the valley, ranging in age between
42,000 and 14,000 years, including those of the Stony Creek fan, are referred to as the Modesto
Formation. The Modesto Formation consists of tan and light gray gravelly sand, silt, and clay.

Alluvium. The youngest alluvial fan deposits are those deposited within the past 11,000 years,
generally referred to as alluvium, consisting of unweathered gravel, sand, and silt deposited by
Stony Creek.

Stony Creek Watershed Assessment 31 H.T. Harvey & Associates
Volume 2 Existing Conditions Report 23 February 2007



3.1.3 Geomorphology

Swanson and Kondolf (1991) conducted a geomorphic study of the Lower Stony Creek
prompted by the need to assess the causes and effects of recent channel bed degradation,
especially threats to bridge pier footings at I-5 and Hwy 32. First, they used field observations,
surveys, and air photo interpretation to delineate Lower Stony Creek into four geomorphic
subreaches based on geomorphic characteristics, both natural and human-influenced (Figure 9 in
Appendix A). These previously defined subreaches have been adapted for use in this study.

Reach 1. Reach 1 extends 8.2 miles from the USGS stream gage weir below Black Butte Dam
downstream to the 1-5 Bridge (Figure 9 in Appendix A). For the first three miles, the channel is
partially confined by terraces of resistant older alluvium. The low-flow channel or the channel
thalweg generally impinges on the north valley side, and exposures of hardpan in the channel bed
are common. Downstream, the channel is generally unconfined, with banks formed by low
terraces of erodible recent alluvium. Mature oaks on these terraces suggest that they are at least
several hundred years old. The active channel in this reach has widened and become more
sinuous since Black Butte Dam was completed in 1963. The average channel bed slope of Reach
1is 0.24 percent.

Reach 2. Reach 2 extends 3.7 miles from the I-5 Bridge downstream to the Road P crossing
(Figure 9 in Appendix A). As discussed below, at the Tehama-Colusa Canal (TCC) crossing, a
gravel barrier is pushed up by bulldozers across the creek bed if needed in April-May and
September-October to augment TCC flow from storage in Black Butte. Road P historically had a
seasonal crossing composed of fill, which was restored by earth-moving equipment following
floods. A year-round bridge crossing was constructed at Road P in 2002. The bridge was
designed with sufficient width only to convey the design flood and without providing overflow
opportunities. The narrow bridge opening is flanked by earthen-fill approaches that constrict
flow down from the formerly active channel width. To convey flood flows through the relatively
narrow opening between abutments at a favorable angle, Glenn County must physically align the
channel immediately upstream (B. Johnson pers. comm.). The channel in Reach 2 is braided, but
its channel width and lateral migration are artificially constrained by the Tehama-Colusa Canal
and three bridge crossings (I-5, Highway 99, and the Southern Pacific Railroad, SPRR). The
canal crosses under the stream in a siphon but the left and right bank abutment structures
constrict the river to a maximum width of 600 feet at the crossing. All these structures confine
Stony Creek to a narrower, straighter, and, evidently, more stable channel pattern than might
otherwise be the case in this proximal alluvial fan setting. Exposures of older alluvium outcrop
in freshly eroded channel banks. The average channel bed slope of Reach 2 is 0.18 percent.

Reach 3. Reach 3 extends 5.3 miles from Road P to Mills Orchard (Figure 9 in Appendix A).
Reach 3 is also braided, but considerably wider, with large medial gravel bars. The channel
width is not constrained by artificial structures. The only bridge in this reach, Highway 32, is
long (1,500 feet) and does not constrict the channel significantly. Most notable in this reach are
the impacts of gravel extraction in directly altering channel form through excavation of extensive
pits, which extend continuously over a 3.6-mile reach centered on Highway 32. Channel banks
in Reach 3 area are composed of unconsolidated alluvium overlying resistant older alluvium and
hardpan. Older alluvium (recognizable by its rust color and consolidation) is exposed in the
channel bed over the 3.6-mile extraction area. Swanson and Kondolf (1991) observed in 1990
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that remnant gravel bars from the 1986 flood stood 6 to 13 feet above the floor of the gravel pit
downstream of the Highway 32 Bridge. The average channel bed slope in Reach 3 is 0.21
percent.

Reach 4. Reach 4 extends 7.0 miles from Mills Orchard to the Sacramento River confluence
(Figure 9 in Appendix A). This reach includes the Highway 45 Bridge the Glenn-Colusa
Irrigation District (GCID) canal crossing about 1000 ft upstream. The canal crosses under Stony
Creek in a siphon, but prior to 1999, the canal intersected Stony Creek at grade, and the crossing
was formed by pushing up gravel in the channel to create a berm across the channel bed. This
berm not only served to keep GCID canal flows from being washed downstream, it also diverted
any flow in Stony Creek into the canal. The water surface profile in this reach is subject to
backwater effects from high water in the Sacramento River. The channel morphology in this
reach is quite distinct from the other three reaches, reflecting the transition as Stony Creek leaves
fan deposits and begins cutting into finer-grained Sacramento River floodplain deposits (Figure 8
in Appendix A). The channel is narrow, sinuous, and incised within finer-grained overbank
deposits. Alternating point bars and pool-riffle morphology are well developed. The channel
has been quite stable, as evidenced by the mature trees that line its banks, although some of these
show evidence of recent undercutting. Hardpan outcrops in the channel bed at the base of the
banks in several locations. The modern alluvium overlying the hardpan varies considerably in
thickness over this reach. Sequential aerial photographs show the gravel bars have migrated
downstream over the past 40 years, reflecting movement of the mobile, recent gravels (0 to 25
feet in thickness) over the basal hardpan. The overbank deposits composing the banks consist of
slackwater deposits of the Sacramento River and/or overbank deposits of Stony Creek
floodwaters affected by backwater from the flooding Sacramento River. The average channel
bed slope in Reach 4 is 0.10 percent.

Historical and recent channel change. In order to put the channel bed degradation observed
near I-5 and Hwy 32 into geomorphic perspective, and thereby propose appropriate
countermeasures, Swanson and Kondolf (1991) characterized and quantified historical channel
change on Lower Stony Creek by comparing 13 sequential historical air photo sets from 1950 to
1990, and re-surveying 64 channel cross-sections first surveyed in 1967 (Lee 1968).

According to the 1991 geomorphic study, changes observed in Lower Stony Creek from 1950 to
1990 could be attributed to two primary causes: channel adjustment to completion of Black Butte
Dam in 1963, and effects of gravel extraction (Swanson and Kondolf 1991). The spatial and
temporal occurrence of channel change they observed to be distinctive, with dam-induced
incision occurring in Reach 1, no incision in Reach 2, mining-induced incision in Reach 3, and
no incision in Reach 4 downstream of the influence of the mines in Reach 3.

On Stony Creek, the erosive effects of “hungry water” were clearly observed in Reach 1, where
the channel bed had incised about 3 ft, and the banks had locally eroded hundreds of feet
laterally, resulting in a 35 percent increase in active channel area (i.e., bare sand and gravel area)
from the 1950 pre-dam condition to 1990. The volume of bedload sediment contributed to Stony
Creek from post-dam bank erosion in Reach 1 from 1963 to 1990 was estimated to be equal to
about 20% of the natural pre-dam bedload sediment yield from the watershed. With distance
downstream, dam-induced incision was less apparent. The effects were absent near 1-5 and in
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Reach 2 overall, where bed elevations showed no net change from 1967 to 1990 (Swanson and
Kondolf 1991).

Another striking channel adjustment in Reach 1 is the change from a braided channel pattern to a
more sinuous, meandering channel, probably reflecting an adjustment to abruptly reduced rates
of bedload sediment supply from the upper watershed and to the decrease in flood peaks and
sediment transport capacity (Swanson and Kondolf 1991). It was observed that the Stony Creek
active channel had downcut within the broader pre-dam braided channel-floodplain complex, and
was then proceeding to migrate back-and-forth, cannibalizing its own deposits to make up the
deficit in bedload material supply.

Gravel extraction rates were not publicly available because the data were considered proprietary.
However, Swanson and Kondolf (1991) compiled the permitted extractions for the mines active
on Stony Creek at the time of their study. Mining operations near I-5 and Highway 45 were
relatively small in 1990, with permitted extraction rates of 2,700-50,000 cubic yards/year
(CYly), and comparison of bed elevations surveyed in 1967 and 1990 did not indicate incision in
these reaches. However, the mines immediately upstream and downstream from Hwy 32 (Reach
3) together had permitted extraction rates of 300,000-750,000 CY/y in 1990. These rates were 2
to 6 times the natural pre-dam sediment supply from the upper watershed, and 11 to 29 times the
then present sediment supply (from bank erosion upstream from 1-5). These tremendous
extraction rates directly lowered the channel bed within the boundaries of the gravel mines and
induced channel incision immediately upstream and downstream. Even if extraction had ceased
in 1990 or were to cease today, Swanson and Kondolf (1991) hypothesized that the channel
would continue to adjust to the recent catastrophic bed lowering for a period of decades.

Preliminary inventory of channel change from 1990 to 1999. The 1991 study quantified bank
erosion in selected reaches using low-elevation (1:6,000-scale) stereo-pair air photos from 1967
and 1990. A preliminary evaluation of recent (1990-1999) channel change in Reach 1, based on
comparison of 1990 air photos with small scale 1:24,000-scale 1999 air photos, showed that the
single-thread meandering channel described by Swanson and Kondolf (1991) continued its
pattern of progressive bank erosion at outside meander bends. Erosion of more than a 100-ft
width of bank occurred between 1990 and 1999 at a minimum of six locations in Reach 1. Peak
flows exceeding 15,000 cubic feet per second (cfs) occurred about once every five years during
the 1963-1990 post-dam record analyzed by Swanson and Kondolf (1991). During the eight-
year period between 1990-1999, there were four releases from Black Butte Dam of
approximately 15,000 cfs, including 1995 (2), 1997, and 1998 (Figure 10 in Appendix A).

Bank Erosion Site 1. The first location of more than 100 feet of lateral bank erosion was about
10,000 feet downstream from Black Butte Dam, in a narrow, straight reach incised into relatively
resistant older alluvium along the left active channel boundary. The meandering channel eroded
the younger alluvium along the right bank (looking downstream) over a 1,000-ft long reach,
eroding a river terrace unit. The maximum bank erosion was 250 lateral feet measured at the
right bank 200 feet downstream from Cross-Section 62 (of Swanson and Kondolf (1991). The
incised active channel had been as little as 420 feet wide in 1990 (Figure 11 in Appendix A).
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An approximately two-acre area of river terrace supporting oaks and other mature riparian tree
species was converted to active channel at Site 1. It is important to note that under pre-dam
(braided) channel conditions, the eroded area was not the active channel right bank boundary, but
had been part of a mid-channel island within the wider, braided channel-floodplain complex.
The 1967 air photos show the island situated within the approximately 1,250 ft-wide active
channels of lower Stony Creek. The minimum active channel width was 1,100 feet in 1967,
reduced to 420 feet in 1990, and increased to 670 feet in 1999.

Bank Erosion Site 2. Moving downstream, the second location of more than 100 ft of lateral
bank erosion was 13,000 feet downstream from Black Butte Dam. The channel meander just
upstream from the Johnson Ranch agricultural fields migrated further to the south and eroded a
1,450-ft length of the right bank about 100-150 lateral feet (Figure 12 in Appendix A). An
approximately three-acre area of river terrace was converted to active channel, including about
0.6 acres of riparian trees.

Bank Erosion Site 3. The third location of bank erosion was in the meander just downstream
from the Johnson Ranch agricultural fields, about 17,000 feet downstream from Black Butte
Dam. Meander migration to the south eroded a 3,000-ft length of the right bank as much as 375
lateral feet (Figure 12 in Appendix A). An approximately 13-acre area of river terrace was
converted to active channel, including about 3.5 acres of riparian trees.

Bank Erosion Site 4. The fourth location of bank erosion was along the right bank 20,000 feet
downstream from Black Butte Dam, in a straight reach incised into relatively resistant older
alluvium along the left active channel boundary (Figure 13 in Appendix A). Meander migration
to the south eroded a 1,100-ft length of the right bank beginning about 100 feet upstream from
Cross-Section 62 (of Swanson and Kondolf 1991). There was as much as 300 lateral feet of
bank erosion at Site 4. An approximately five-acre area of river terrace including less than about
0.25 acres of riparian vegetation was converted to active channel.

Bank Erosion Site 5. There was complete erosion of a mid-channel island about 27,000 feet
downstream from Black Butte Dam, beginning about 250 feet upstream from Cross-Section 55
(of Swanson and Kondolf 1991). The island terrace unit was a remnant of former pre-dam active
channel surface abandoned by post-dam channel incision. The entire 1,400 ft-long, 400 ft-wide
island area (approximately an eight-acre area) was converted to active channel, including about
1.5 acres of riparian trees (Figure 14 in Appendix A).

Bank Erosion Site 6. Southerly migration of a meander bend eroded a 1,950-ft length of the
right bank centered about 30,000 feet downstream from Black Butte Dam. The maximum width
of erosion was about 375 lateral feet at the location of the home seen in the bottom right corner
of the air photos (Figure 14 in Appendix A). About seven acres of river terrace supporting
riparian trees was converted to active channel at Site 6.

Channel changes reported by landowners during January 10-11, 2006 field meetings. The
project team met with several landowners along lower Stony Creek on January 10-11, 2006 to
collect information about historical and recent channel changes at their properties (Volume 1,
Appendix A). Most landowners reported bank erosion having occurred at their properties during
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the December 31, 2005 high flow release. Most landowners reported that bank erosion has
occurred historically during high flow releases from Black Butte Lake and caused a decline in
mature riparian forest on their properties.

Lower Stony Creek sediment budget. Swanson and Kondolf (1991) assembled a sand-and-
gravel (bedload) sediment budget for lower Stony Creek that took into account sediment passed
through or trapped in Black Butte Lake, sediment produced by bank erosion along the reach, and
sediment extracted by mining operations along its length. Downstream from Black Butte Lake,
the only source of sand- and gravel-sized sediment (bedload) to the channel is erosion of the bed
and banks of lower Stony Creek. The study used air photo comparisons to estimate that the
amount of sand-and-gravel bedload sediment produced by bank erosion in Reach 1 was about
26,000 CYly, or about 20 percent of the pre-dam bedload sediment supply to the reach, now
trapped by Black Butte Lake. The study also used in-stream sand-and-gravel mining volume
reported in the public records to estimate that then-operating mines were extracting between
about 340,700 and 1,742,500 CY/y from lower Stony Creek. The extraction rates were between
3 to 15 times the pre-dam sand-and-gravel bed material supply from the watershed, and 15 to 70
times the post-dam bed material supply (primarily Reach 1 bank erosion). On a reach-by-reach
basis, Reach 3 underwent the most excavation and had the most severely limited sediment
budget, as Kondolf and Swanson (1993) illustrated in a graphical format (Figure 15 in Appendix
A).

The subsequent analysis phase of this study will both revise the estimated annual sediment
supply in lower Stony Creek from bank erosion, and the estimated annual mining extraction rate
based on what data are reported by the mine operators in public records.

Flood capacity of the channel. Lee (1968) surveyed 64 channel cross sections on lower Stony
Creek and determined that releases from Black Butte Lake of 15,000 cfs or less would not cause
downstream flooding. The USACE has operated Black Butte Lake during flood inflows to
release no more than about 15,500 cfs. However, in 1986, due to extremely high inflow, the
maximum release was 23,300 cfs. Landowners and County staff reported that the 1986 releases
caused flooding in low-lying areas adjacent to the current active channel, including possible
overflow to the south into Hambright Creek upstream of the Lemon Home Diversion Dam.

Flooding of low-lying areas was relatively common prior to regulation by Black Butte Lake.
Prior to dam completion in 1963, lower Stony Creek flood flows exceeded 30,000 cfs about
every five years (Table 3-1; Figure 10 in Appendix A).

Table 3-1. Pre-Dam and Post-Dam Peak Discharges of Various Return Intervals.
(Source: Swanson and Kondolf 1991:50)

Flood Pre-Dam Post-Dam
(Q = Discharge; recurrence interval in years) (cfs) (cfs)
Qs 9,000 3,800
Q2 14,500 10,000
Qs 32,000 15,000
Qo 45,000 15,000
Qx 58,000 15,000
Qso 80,000 20,000
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Preliminary assessment of spawning gravel abundance and suitability. As cited in Corwin
and Grant (2004), both Vogel (1998) and Puckett (1969) observed that the reach of lower Stony
Creek immediately below (within about two miles) of Black Butte Dam contains the most
abundant suitable sediment for salmonid spawning. Swanson and Kondolf (1991) and Corwin
and Grant (2004) collected and analyzed subsurface sediment grain size distribution.

Swanson and Kondolf (1991) collected 24 bulk sediment samples; 18 from bar tops and from 6
from recently eroded exposed banks along Stony Creek from immediately below Black Butte
Dam to near the mouth, and had the samples laboratory sieved down to 0.001 mm. Bar-top
sediment samples were taken from the sub-armor (approx. 3-4 inches below the surface)
upstream end of “active” bars that had clearly experienced recent movement; most likely in
1986. All bar-top sample sites were chosen to reflect the most representative (“average”) gravel-
sand mixtures on that particular bar. Samples from exposed banks were taken from clearly
eroded banks exposing older terrace deposits.

Laboratory analyses of bar and bank sediment samples from Swanson and Kondolf (1991)
revealed notable differences in grain size distributions when comparing: eroded bank material
(older terrace deposits) with sediment from active streambed bars; and, between upstream bar-
top samples and bar-top samples collected from downstream reaches. First, most eroded bank
samples were distinctly fine-grained with a median grain size ranging from medium or coarse silt
to fine sand. Second, in comparison to upstream bar-top gravel-dominated samples, a slightly
finer median grain size and a generally larger sand-size population characterized downstream
bar-top samples. All bar top samples had a distinct fine “tail” including a silt and clay fraction.

Corwin and Grant (2004) used a McNeill sampler to collect 48 individual bulk subsurface
sediment samples from bed and bar positions that appeared to be suitable spawning locations at 8
different sites along the middle and lower reaches of lower Stony Creek, and sieved the samples
down to 0.25 mm.

Combining the resulting median grain size (Dsg) data from these two sample sets demonstrates
that there is a clear downstream fining trend along lower Stony Creek. The median sediment
size decreases from about 10 mm near Black Butte Dam to about 3 mm near the mouth. The
median sediment size is rather uniform in Reach 1, with most of the decrease occurring in
Reaches 2-4 (Figures 9 and 16 in Appendix A).

Less than about 15 percent of the volume of most subsurface sediment samples from Corwin and
Grant (2004) was finer than 1 mm. Sediment quality was not mentioned as a potential limiting
factor for salmonids in lower Stony Creek by their study. By comparison, subsurface sediment
samples of Kondolf and Swanson (1991) had higher percentages finer than 1 mm.

Vogel (1998) collected 18 field-sieved sediment samples from a two-mile reach immediately
below Black Butte Dam for a two-page preliminary spawning gravel suitability report we have
yet to obtain and review for this study (as cited in Corwin and Grant 2004). According to
Corwin (pers. comm.), Vogel collected samples in the two-mile reach below the dam in order to
draw a comparison with a study made by Puckett some 30 years earlier, in which Puckett
identified that reach as having the best quality spawning gravels in lower Stony Creek.
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Geomorphic-vegetation-groundwater interactions. Modern channel incision, groundwater
withdrawals, and reservoir management for flood control, irrigation, and groundwater recharge
have influenced the dynamics of floodplain interactions and surface-groundwater exchange.
Channel incision and flood management have virtually ended overbank flooding onto the fan
surface.

Alluvial fan channels like lower Stony Creek would typically be expected to lose water to
groundwater at some distance downstream from the mountain front during the summer low-flow
season. Field investigations have observed that under summer low-flow conditions, flow in
lower Stony Creek commonly disappears to groundwater downstream from Highway 32 just
upstream from the GCID canal crossing (R. Corwin, pers. comm.).

Staton (2004) investigated the potential for increased groundwater recharge along lower Stony
Creek, monitoring the changes in the groundwater table measured at multiple groundwater wells
in response to intentionally pulsed reservoir releases over a four-month period, August 2003 to
November 2003. For the study, Staton (2004) divided lower Stony Creek into five study reaches.
Study data showed that Reach 1, extending from Black Butte Dam to TCC was a ‘gaining’
stream reach. That is, the alluvial groundwater is generally close to the same elevation as the
surface water flowing in the channel, such that groundwater comes to the ground surface and
contributes to the surface flow at some locations along the reach. Reaches 2 and 3 extend from
the TCC to near Mills Orchard and were found to be losing stream reaches (i.e. groundwater
table elevation was lower than the channel bottom resulting in a net loss of surface water to
groundwater). Reach 4 extends from near Mills Orchard to near Hwy 45 and was also found to
be a losing reach. Reach 5, extending from near Hwy 45 to the mouth was found to be a gaining
reach, likely due to the influence of the Sacramento River alluvial groundwater. Note that these
reach delineations do not correspond directly to the geomorphic reach delineations made by
Swanson and Kondolf (1991) and used in this report.

Desirable native riparian vegetation (e.g., willow and cottonwood seedlings) can establish by
flood deposition of seeds within fresh, moist sediment on bar surfaces and low-gradient bank
surfaces adjacent to the low-flow channel. Survival and growth of willow and cottonwood
seedlings requires both relatively slow seasonal decline in the groundwater table beneath the
seedling, and relatively close proximity to the minimum seasonal groundwater table elevation
(Rood and Mahoney 1990). In general, survival and growth of cottonwood may be limited in
losing reaches of lower Stony Creek where the bar and bank surfaces may be considerably higher
than the minimum seasonal (i.e., summer/fall) adjacent groundwater table elevation.

At some active and former sand-and-gravel mining sites, mining has brought the ground
elevations adjacent to the channel closer to the minimum seasonal groundwater table. This effect
can be seen on the north side of the lower Stony Creek low-flow channel in the reach between
TCC and Road P, where historical channel bar and floodplain gravel skimming operations
between the 1940s and the 1960s lowered the floodplain by several feet and to within 1-2 feet of
the adjacent channel bed. Ponding of exposed groundwater can be seen in the deepest excavated
areas, now supporting permanent emergent wetland habitats that may have naturally existed
along the creek corridor (e.g., in backwater sloughs) under pre-dam conditions.
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3.1.4 Hydrology

Lower Stony Creek flows are controlled by releases made from Black Butte Lake for flood
control and irrigation, and diversions for irrigation made from the channel along the reach. In
general, the USBR operates the reservoir from April to October for irrigation, and USACE
operates the reservoir from November to March for flood control. The actual beginning and end
dates of each management regime vary from year to year depending on supply and demand
forecasting.

Releases are made from the control tower, which operates a low-level outlet, and ten vertical
slide gates (five service gates and five emergency gates). By reducing the gate openings down to
as little as 1/10 inch, reservoir managers can control releases to within about 1-2 cfs, but the
gates have aged and now vibrate or “chatter” at very low discharges. There is an emergency
spillway rated to convey approximately 88,000 cfs (B. Long pers. comm.).

Post-dam flood frequency. Black Butte Lake has significantly reduced the frequency and
extent of flooding along lower Stony Creek. Since the dam was completed in 1963, Black Butte
Lake effectively eliminated floods greater than the pre-dam average annual flood. Swanson and
Kondolf (1991) conducted flood frequency analysis on pre-dam and post-dam peak flow data to
quantify the effect of historical reservoir regulation on the occurrences of channel forming flows.
The study found that the pre-dam average annual flood (about the same as the Q,) was 14,500, or
about the same as the maximum channel capacity of lower Stony Creek determined by Lee
(1968). Post-dam, the Q, was reduced to 10,000 cfs (Table 3-1).

Due to regulation, which effectively limits peak dam outflows to approximately 15,000 cfs, the
post-dam five-year flood (Qs), ten-year flood (Q10), and twenty-year flood (Q2o), were all equal
to 15,000 cfs. The 50-year flood was 20,000 cfs, reflecting the effect on the post-dam flood
frequency analysis of the only post-dam flood release greater than about 15,000 cfs — the 1986
flood release of 23,300 cfs. Prior to regulation, the 50-year flood was 80,000 cfs.

The flood frequency analysis as of 1990 reported by Swanson and Kondolf (1991) may be
updated in the subsequent phase of this study. However, the lack of floods greater than about
15,000 cfs since 1990 (Figure 10 in Appendix A) suggests that the post-dam flood frequency
statistics would be essentially unchanged by the update.

Overall differences between pre-dam and post-dam hydrology. The entire period of record
of flows at both of the lower Stony Creek gages (Table 2-3) are plotted in the Appendices to this
report to illustrate to the extent the record allows the overall differences between pre-dam and
post-dam hydrology. Appendix G compiles the 36-year (1955-1990 water years) mean daily
flow record for the Orland gage (USGS 11388000), situated about one mile downstream from
Black Butte Dam. Appendix H displays the same Orland flow record, with increased graphical
resolution on the sub-500 cfs low flows. The Orland record contains eight years of pre-dam data.
The USGS discontinued the gage in 1990.

Reviewing the flow record below Black Butte Lake is useful to illustrate the history of reservoir
management and the overall resulting differences between pre-dam and post-dam hydrology.
The pre-dam hydrology was characterized by rapidly rising and falling flood peaks between
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December and April, and sustained fluctuating low flows from April to December that often
neared zero during late fall. Completion of Black Butte Dam in 1963 resulted in low flows most
of the 1964 water year, presumably as the new reservoir filled (Appendix G: 1-3). The first
flood release from Black Butte Lake, during the 1965 water year, exceeded 15,000 cfs and
probably caused local flooding in low-lying areas adjacent to the lower Stony Creek active
channel, as would have been the impetus for the channel capacity study by Lee (1968) that
capped future flood control releases at approximately 15,000 cfs.

Comparing the pre-dam and post-dam hydrology record shows in general that post-dam
irrigation releases substantially increased late summer flows and somewhat reduced already
naturally low late fall flows (Appendix G: 3). However, properly examining the effects of
regulation on low-flows requires increased resolution provided in Appendix H.

The pre-dam low-flow record illustrates a very regular seasonal pattern for the semi-natural pre-
dam base flow. Pre-dam summer base flow was as much as 300-400 cfs (1956-1957) but
routinely 150 cfs declining to near zero flow in late fall (Appendix H: 1-3). Post-dam, there are
higher and more variable summer and early fall flows (irrigation releases), and often sustained
flow through late fall, but somewhat more variable late fall flows than pre-dam with frequent
rapid fluctuations resulting in near zero flows (Appendix H: 4-5). The bolstered late fall flows
may be the result of a 30-cfs minimum instream flow requirement stipulated by CDFG, but this
would not explain the frequent fluctuations to near zero flows. Late fall and early winter flows
are often less than 30 cfs through 1990 (Appendix H: 7-9), including the moderate drought of the
late 1980s and early 1990s. Notably, an extreme drought occurred during the 1976 and 1977
water years. Storage in Black Butte Lake was sufficient to maintain low but sustained releases
through the 1976 irrigation season, but not through the subsequent 1977 season (Appendix H: 6).
Any stipulated minimum instream flows were not and probably could not be met either during
the 1977 season.

The USGS discontinued the lower Stony Creek gage near Orland in 1990. Appendix | compiles
the entire post-1990 available daily record of Black Butte Lake releases, totaling 11 years (1995-
2005 water years). Black Butte Lake inflows (calculated from storage changes) are available for
the latter five-year portion of this record (2001-2005 water years) and are plotted against releases
to illustrate the effect of flood control management and irrigation releases on the lower Stony
Creek hydrology.

Reviewing the 1995-2005 Black Butte Lake daily inflow and outflow hydrographs (Appendix I:
1-11) shows, in general, that effects of regulation were similar than they were from 1963-1990.
It is notable that the Black Butte Lake mean daily outflow data published by the California
Environmental Data Clearinghouse conflict with hourly outflow data published by the same
organization. For example, the highest mean daily flows for the 1995, 1997, and 1998 water
years exceeded 30,000 cfs (Appendix I: 1-4). The highest hourly data retrieved from
www.cdec.water.ca.gov for the same dates were not more than about 15,300 cfs. Anecdotal
accounts have been that the 1986 release of 23,300 is the largest post-dam release to date. The
hourly data, not the daily data, were used to update the chronology of major historic floods
(Figure 10 in Appendix A).
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Reviewing the daily record of low-flow Black Butte Lake inflows and outflows for 1995-2005
also confirms that recent reservoir regulation has had a similar effect on lower Stony Creek flows
to that from 1963 to 1990. Fluctuating, near-zero flows during the late fall continue through
2005 (Appendix J: 1-11). Releases are made from Stony Gorge Dam for irrigation in the upper
watershed during June-September as shown by inflow data during the recent five-year
overlapping record of Black Butte Lake inflows and outflows (2001-2005 water years)
(Appendix J: 7-11).

Appendix K compiles the 33-year (1941-1973 water years) mean daily flow record for the
Hamilton City gage (USGS 1138500), situated near the mouth of Stony Creek. The Hamilton
City record contains 23 years of pre-dam data. Appendix L displays the same Hamilton City
flow record, with increased graphical resolution on the sub-500 cfs low flows. The Hamilton
City gage data appendices include data from the Orland gage for the 18-year overlapping record
(1956-1973 water years), to show the combined effect of irrigation diversions and losses to
groundwater along lower Stony Creek.

Reviewing the 23-year pre-dam record for the Hamilton City gage shows that near zero and zero
flows were common at the downstream end of lower Stony Creek in late summer and fall
(Appendix L). Comparing Orland and Hamilton City daily flows for the nine-year period of pre-
dam overlap shows that the typical pre-dam summer and early fall base flows of 400 to 100 cfs
measured at Orland produced near zero or zero flow at Hamilton City (Appendix L: 4-6). It
cannot be discerned from these data if the occurrence of sustained zero flow is natural or the
result of pre-dam irrigation diversions, but it is likely that much of the effect is explained by
irrigation diversions and groundwater interactions.

There was a continuous year of near zero to zero flows at Hamilton City during the 1964 water
year as the recently completed Black Butte Lake filled (Appendix K: 6, Appendix L: 6). After
dam completion, the effect of irrigation releases is clearly seen in the summer and fall flows at
Hamilton City (Appendix L: 7-9). The Hamilton City flows were variable as the Orland flows,
but consistently about 150 cfs less (the difference comprising losses to groundwater and
irrigation diversions). Late fall and early winter base flows were generally about 50 cfs less than
they were at Orland. When Orland flows fluctuated to less than 50 cfs, Hamilton City flow
generally decreased to zero.

Overall, the hydrology of lower Stony Creek is dictated entirely by reservoir releases for flood
control and irrigation. Across the post-dam historical flow record, the effects of reservoir
regulation have been rather consistent. Compared to pre-dam flows, post-dam flows are
characterized by: significantly decreased peak flows; longer duration *bankfull” flows; higher
and more variable summer and early fall flows; and more variable and more often near-zero late
fall and early winter flows.

Minimum reservoir release and maximum up and down ramping rate. The originally
stipulated minimum flow release below Black Butte Dam, as required by CDFG, was 30 cfs (R.
Corwin, USBR, pers. comm., Feb 2006). Due to more recent FESA regulations and designation
of essential fish habitat for winter-run chinook salmon in lower Stony Creek under the
Magnuson-Stevenson Fisheries Conservation and Management Act, the minimum flow release
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was increased to 50 cfs. Some stakeholders have proposed that a 100 cfs release would be
preferable as it may be sufficient to maintain continuous surface flow from the dam to the
Sacramento River, accounting for the losses to groundwater along the reach. The stipulated
minimum flow is measured at the outlet of Black Butte Dam, but as noted above, flows measured
at the dam are not necessarily sustained downstream, and mean daily stream flows at Black Butte
Dam, Orland, and Hamilton City are historically and recently often less than 30 cfs, often near
zero.

The National Marine Fisheries Service (NMFS) issued a Biological Opinion regarding the status
of chinook salmon in lower Stony Creek (NMFS 2002). Cooperation among NMFS, USACE,
USBR, and the Department of Water Resources led to changes in Black Butte Lake operations
intended to improve fish habitat and reduce bank erosion, among other things. For example,
flood control releases during flood events were prohibited from exceeding a maximum up- and
down-ramping rate (Brad Long pers. comm.). The duration of flood flow releases has thereby
been extended, as can be seen by comparing the hourly reservoir outflow hydrograph from the
1980 flood (Figure 17 in Appendix A) to that of the Dec 31, 2005 flood (Figure 18 in Appendix
A). It is notable that as the flow release increases in the vicinity of 6,000 cfs, the managers have
to raise the flow quickly to create a hydraulically smooth flow and avoid damaging hydraulic
conditions in the outlet pipe. This rapid flow increase can be seen as a spike in the outlet
hydrograph during the period when there are high inflows to the reservoir. For example, a rapid
spike in the reservoir outflow from 5,458 cfs to 8,735 cfs occurred on December 29, 2005
(Figure 18 in Appendix A).

The NMFS will issue a revised Biological Opinion in 2006 that may further condition dam
releases and flood control operations. The revised Biological Opinion and its underpinning
rationale will be reviewed and discussed in the subsequent phase of this study. Also, among
other parameters, the average number of days that moderate flows (e.g., 2,000 cfs, 4,000 cfs,
6,000 cfs, etc.) are exceeded will be compiled and evaluated during the subsequent phase of this
study to inform an analysis of potential effects of current and future proposed reservoir release
patterns on bank stability, native vegetation establishment and survival, and hydraulics affecting
spawning gravel suitability and success.

3.2 WATER QUALITY

Water quality information for the Lower Stony Creek Watershed is summarized based on
existing studies, reports, and data. Various types of water quality parameters have been
monitored at several stations along lower Stony Creek. These efforts are summarized as well as
the important water quality issues that exist within the watershed.

3.2.1 Surface Water Quality

Surface Water Quality Monitoring Stations. The DWR conducts water quality monitoring in
the Lower Stony Creek Watershed. While most of the DWR stations occur in the upper
watershed above Black Butte Dam, a few stations are located in the lower watershed (Table 3-2;
Figure 19 in Appendix A). Data was collected at these stations between 1999 and 2005. The
types of water quality data collected vary somewhat at the different stations. At station numbers
A3-1110.00 and A0-2900.00, data was collected on conventional parameters, such as dissolved
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oxygen, pH, temperature, and total suspended solids; a variety of minerals, including calcium,
magnesium, sodium, and potassium; nutrients, such as nitrate and ortho-phosphate; and heavy
metals, including aluminum, copper, iron, lead, and mercury. At Station A3312900, data was
collected on the minerals and nutrients described above as well as on total dissolved solids. The
data collected at the monitoring station at Stony Creek on Highway 45 near Road 24 is used in a
monitoring program conducted by the Sacramento Valley Water Quality Coalition (Table 3-2;
Figure 19 in zAppendix A; Larry Walker Associates 2005).

Table 3-2. Surface Water Quality Monitoring Stations in the Lower Stony Creek
Watershed.

(Data Sources: DWR! 2006a, website: http://wdl.water.ca.gov/wqg-gst/; Larry Walker and
Associates, 2005?)

Station Dates of
Number | Collection
Stony Creek below A311100 | 12/8/2000- | conventional parameters, minerals,

Station Name Types of Analytes Tested

Black Butte! 0 12/14/2005 | nutrients, heavy metals
Stony Creek Hwy A331290 | 1/26/1999 - | conventional parameters, minerals,
99w! 0 4/7/1999 nutrients
Stony Creek at the A029000 | 12/07/2000 - | conventional parameters, minerals,
Nature Conservancy! 0 2/14/2005 | nutrients, heavy metals

conventional parameters, heavy metals,

total organic carbon organic
Stony Creek on Hwy 3/19/2005 - - -
45 Near Rd 242 NA 10/5/2005 contar_nlnants, pathogen |nd|c_ators,_ _
ultraviolet absorbance, aquatic toxicity

on several types of aquatic organisms

A written analysis of this water quality data is not available. In order to assess if the analytes
tested potentially approach toxic levels, the concentrations reported must be compared to the
screening criteria for toxicity for aquatic life and humans. Compilations of these limits can be
found in Marshack (2003) and Suter and Tsao (1996).

Sacramento Valley Water Quality Coalition Monitoring Program. The Sacramento Valley
Water Quality Coalition (SVWQC) is implementing a phased water-quality monitoring program
that evaluates water samples within the Sacramento River Basin to characterize agricultural and
wetlands related water quality (Larry Walker Associates 2005). Twenty-six sites are included in
the study, including one at Stony Creek at the intersection of Highway 45 and Road 24.
Parameters tested in the study include pH, temperature, dissolved oxygen, total suspended solids,
organic carbon and ultraviolet absorbance in water, trace metals, organic contaminants, including
pesticides and herbicides, and pathogen indicators. Water quality samples were also analyzed
for toxicity to aquatic organisms including Ceriodaphnia, Pimephales, Selenastrum, and
Hyalella.

According to the 2005 monitoring report for the program, statistically significant toxicity to
Selenastrum algal growth was found at the monitoring station at Stony Creek. However, the
level of toxicity did not meet the criteria for initiation of a Toxicity Identification Evaluation.
Chemical analyses performed on the initial sample did not detect any other analytes, including
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pesticides, explaining the toxicity at this time (Larry Walker Associates 2005). However,
according to water sampling conducted from February 28 to March 2, 2006, the pesticides
diazinon and simazine were detected at the Stony Creek site at concentrations which exceeded
the SVWQC objectives. The diazinon concentration was 0.222 ug/L, over four times more than
the water quality objective of 0.05 ug/L, while the simazine concentration was 4.71 ug/L, slightly
over the 4.0 ug/L objective. It is uncertain if the higher pesticide concentrations were toxic to
aquatic organisms since toxicity was not tested during this sampling event (SVWQC 2006a).
Water quality sampling conducted on May 24, 2006, did not reveal any exceedances of pesticide
concentrations tested at the site, however (SVWQC 2006b).

The Sacramento River Basin Plan objective for pH is 8.5, and the pH tested at Stony Creek was
higher than this objective on two occasions in 2005 with recorded levels of 9.0 and 9.13. The
high pH was attributed to a high abundance of algae at the time of sampling. No follow-up
actions were recommended to investigate the exceedance of the pH objective. (Larry Walker
Associates 2005). The SVWQC did not find that pH exceeded the objective in subsequent water
quality testing conducted in 2006, however (SVWQC 2006b).

Mercury Presence. Mercury was not among the heavy metals tested by the SVWQC at the
Stony Creek water quality sampling site. Since mercury is known to exist in the reservoirs in the
upper watershed, it may also exist downstream within lower Stony Creek. If present, elevated
mercury levels in fish tissue would more likely occur in larger resident fish, not anadromous fish.
However, no studies could be found addressing this topic.

Temperature. The lower Stony Creek stream temperatures relate to the ambient air
temperature, solar radiation, shading, channel geometry, the water temperatures of Black Butte
Lake releases, and, to a lesser degree, the other upstream reservoirs. Since releases from Black
Butte Lake come from the outlet located at the bottom of the reservoir, the water released from
the reservoir is the coldest temperature possible (USBR 1998).

The USBR’s analysis of daily mean temperatures from four monitoring locations on Stony Creek
below Black Butte Dam from July 1995 to December 1997, has determined that temperatures are
fairly consistent from year to year, indicating consistent operations. From the temperature
record, stream temperatures were generally not significantly different with regard to location.
According to data collected from 1975 to 1994, stream temperature data varied from an average
of approximately 46°F in January to an average of 71°F in early October (USBR 1998).

3.2.2 Groundwater Quality

The main source of domestic water in Glenn County is groundwater. Although water quality is
reported to be generally good in the county according to the 1993 Glenn County General Plan,
cases of groundwater contamination have been reported due to the use of individual septic tank
systems in areas containing extremely porous soils with a high groundwater table (QUAD
Consultants 1993). Nitrates and pathogens such as Escherichia coli can leak from septic tank
systems and percolate into the subsoil and groundwater. Chemicals from agricultural products
such as pesticides, herbicides, and fertilizers, as well as from gas well drilling and industrial
sources also are potential groundwater pollutants (QUAD Consultants 1993).
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The Glenn County Water Advisory Committee reported that water quality measurements were
taken from 27 well locations throughout the County in 2003 during July and August, the peak of
the irrigation season (Glenn County 2006). Two of the well locations were within the Lower
Stony Creek Watershed. Measurement parameters for the network include temperature, pH, and
electrical conductivity. The results of the water quality sampling indicate that the aquifer
system, underlying Glenn County contains fresh water free of saline intrusion. The Water
Advisory Committee plans to continue sampling these wells to evaluate water quality on an on-
going basis (Glenn County 2006).

The DWR has also collected water quality data from a small number of monitoring wells within
the Lower Stony Creek Watershed (Table 3-3; Figure 19 in Appendix A). No analysis of these
data was found. The type of data collected at the wells includes conventional parameters such as
pH and total dissolved solids; concentrations of minerals such as calcium, phosphorus,
potassium, and sodium; nutrients, including nitrate and ortho-phosphate; and heavy metals such
as chromium, iron, lead, and zinc. Mercury was not tested at these sites.

Table 3-3. DWR Ground Water Quality Monitoring Stations.
(Data Source: DWR 2006a; website: http://wdl.water.ca.gov/wq-gst/)

Station Name Station ID C[())?I?cstioofn Types of Analytes Tested
22N02W24E001M 46050 6/1/2004
22N02W24E002M 46051 6/1/2004
22N02W24E003M 46052 6/1/2004 conventional parameters,
22N02W30H002M 46053 5/19/2004 minerals, nutrients, heavy metals
22N02W30H003M 46054 5/19/2004
22N02W30H004M 46055 5/19/2004

An analysis of these data is not available, but the data could be compared to screening criteria for human health
(Marshack 2003, Suter and Tsao 1996).

3.3 BIOLOGICAL CHARACTERISTICS

3.3.1 Vegetation

Plant Communities Description. The following sections characterize the existing vegetation
within the Lower Stony Creek Watershed. This characterization is based on review of previous
watershed studies, the California State University - Chico (CSU Chico) riparian vegetation
category descriptions, the California Wildlife Habitat Relationship (WHR) system, as well as
reconnaissance surveys conducted by H. T. Harvey & Associates ecologists.

Historical Conditions and Human Influences. Before the construction of Black Butte Dam in
1963, riparian vegetation occurred along Stony Creek in a relatively continuous corridor from the
Sacramento River upstream to the Coast Ranges in the upper reaches of Stony Creek (Connolly
& Associates 1999). Aerial photographs of Stony Creek from approximately 1910 show a wide,
braided, unvegetated gravel-bedded channel lined with riparian vegetation (likely willows and
Fremont cottonwood), and it is assumed that this channel condition prevailed until the
construction of the dam (Swanson and Kondolf 1991). After the construction of the dam,
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hydrologic and geomorphic modifications to the Stony Creek system affected native vegetation
downstream of the dam (USBR 1998). Large floods with high sediment loads were eliminated,
resulting in the abandonment of multiple overflow channels and the transformation of the stream
into an incised, single-thread channel (Kondolf and Swanson 1993).

A concomitant decrease in willow and Fremont cottonwood seedling and sapling colonization
and an overall loss of riparian vegetation has been observed along lower Stony Creek since 1963
(USBR 1998). In addition, the invasive non-native species giant reed and salt cedar have
flourished in lower Stony Creek, out-competing native vegetation and colonizing the riparian
corridor to a great extent since 1963 (USBR 1998). The causes of riparian habitat degradation in
lower Stony Creek will be investigated during the watershed analysis phase of this project.

Current Conditions. Overall riparian habitat quality for much of lower Stony Creek is low in
terms of species composition, spatial extent, and level of natural regeneration (USBR 1998).
Some moderate to high-quality riparian habitat does exist, mostly above the TCC at River Mile
(RM) 13, while most of the lowest quality habitat is in the vicinity of gravel mining operations
(Figures 19 and 20 in Appendix A) (USBR 1998).

Vegetation was mapped in lower Stony Creek using 1992 aerial photography and the results
were described in the Lower Stony Creek Fish, Wildlife and Water Use Management Plan
(USBR 1998). Although changes in riparian vegetation have occurred since 1992, this analysis
provides a snapshot of the types of vegetation and habitat existing along Lower Stony Creek.
The study identified three vegetation zones (Active Zone, Border Zone, and Outer Zone).
Within these zones occur different types of habitat. California State University (CSU) Chico
mapped and classified riparian habitat in 2001 (Figures 20a and 20b in Appendix A).

The “Active Zone” is considered the frequently flooded zone and includes areas of open water,
gravel bars, and gravel bars vegetated with giant reed (USBR 1998). Most of the active
aggregate extraction has occurred within this area. Much of the stream channel and immediate
floodplain are classified as Gravel and Sand Bars, which include open areas of less than 50%
vegetation cover comprised of several annual and perennial grass and herbaceous species (CSU
Chico 2001).

The “Border Zone” includes the low floodplain of Stony Creek and has more stable substrate
than the active zone and likewise is more heavily vegetated (USBR 1998). This zone is broader
in the upper one-third to one-half of lower Stony Creek and is often restricted to a thin strip
between the incised channel and the farmed uplands. Vegetation types within this zone include
Great Valley Mixed Riparian Forest, Great Valley Riparian Scrub, Great Valley Cottonwood
Riparian Forest, and Herbland Cover (CSU Chico 2001). Adjacent to the stream channel are
Great Valley Mixed Riparian Forest, composed of valley oak, black walnut, Oregon ash, and
California sycamore. The Great Valley Mixed Riparian Scrub includes similar species at a
younger successional stage as well as willows and Fremont cottonwood. Another riparian forest
type within the border zone is the Great Valley Cottonwood Riparian Forest, and this type has at
least 80% Fremont cottonwood canopy cover and includes one or more willow species and often
California grape (CSU Chico 2001). The Herbland Cover vegetation type includes areas
composed of annual and perennial grasses and forbs. Valley Freshwater Marsh, dominated by
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perennial emergent vegetation with close to 100% cover, occurs in backwaters along the stream
channel. Dominant species of this type include cattails and tule and other species such as sedges,
common reed, and blue vervain also can also be found here.

The high floodplain and low terraces of Stony Creek are referred to as the “Outer Zone” and this
type includes valley oak and annual grassland vegetation types. In addition, orchards or row
crops occur in this zone. The Valley Oak forest type is composed of at least 60% valley oak
canopy cover (CSU Chico 2001). The annual grassland occurs mostly upstream of the TCC in
areas where soil conditions do not support agriculture (USBR 1998). Common annual grassland
species include soft chess, filaree, blue dicks, and owl’s clover (USBR 1998). Also within the
low terraces of Stony Creek are agricultural lands, including Cropland, Irrigated Row and Field
Crop, and Orchard/Vineyard (Mayer and Laudenslayer 1988).

CSU Chico mapped two types of disturbed areas along the corridor. The Disturbed type includes
areas that have undergone major disturbance and are either completely devoid of riparian
vegetation or contain only small remnants. Within the Disturbed Riparian areas, riparian
vegetation has reestablished over previously disturbed areas; Fremont cottonwood is most often
the dominant species in these areas (CSU Chico 2001).

The invasive non-native plant species, giant reed and salt cedar, have displaced native riparian
vegetation and have become well established along much of lower Stony Creek. These species
can often out-compete native vegetation for a variety of reasons, including their superior ability
to colonize disturbed areas (USBR 1998). The presence of these species diminishes the overall
habitat quality of the stream corridor. According to the Stony Creek Landowner Vision Plan and
Watershed Strategy (Glenn County Public Works and Development Services Agency 2001), one
of the primary management objectives landowners seek for Stony Creek is the eradication or
control of giant reed and salt cedar. Since these species are of fundamental concern for both
landowners and land managers along lower Stony Creek, the ecological characteristics as well as
potential eradication methods of these species are summarized below.

Giant Reed Ecology. Giant Reed, also commonly called Arundo, is a perennial, reed-like grass
that can grow extremely quickly (up to two inches a day) and can reach a height of 30 feet tall
(Hoshovsky 1987). The species is believed to be native to eastern Asia and was intentionally
introduced to southern California in the 1820s for use as erosion control in drainage canals and
thatching for roofs (Bell 2002). It is also used for reeds in musical instruments and in
ornamental landscaping (California State University, Sacramento and Sonoma Ecology Center
2005). Giant reed is an invasive plant that can be found throughout California, usually below
1,000 feet elevation (Dudley 2006).

The stalks of giant reed resemble those of bamboo, and the foot-long leaves are 1-2 inches wide
and extend from the central stalk (CNPS 2005). The cane-like, hollow stalks are called “culms,”
and these can reach diameters of 1.5 inches (Hoshovsky 1987). Giant reed has fleshy, rhizomes
from which tough, fibrous roots grow and penetrate deeply into the soil. Giant reed’s primary
mode of reproduction is vegetative and occurs through the rooting of stem fragments or the
colonial extension of underground rhizomes (EIP Associates 2002). Seed produced by giant reed
are seldom, if ever, fertile (Bell 2002). However, a recent study showed that sampled seed from
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Ventura County in southern California had a 7% germination rate in “ideal” laboratory
conditions (Natural Resources Conservation Service 2005). Further studies to test giant reed
seed viability from infested watersheds in southern California are slated to occur beginning
August 2005 by the Natural Resources Conservation Service, University of California Santa
Barbara, and the Ventura County Arundo Task Force (Natural Resources Conservation Service
2005).

Giant reed can tolerate a wide range of abiotic conditions. It grows best in well-drained soils
with an abundance of available moisture. In California, the largest colonies occur in riparian
areas and floodplains, often along streams that have been physically disturbed and dammed
upstream (Dudley 2006). However, giant reed is also quite drought-tolerant, and populations
occur well beyond the margins of riparian vegetation (Dudley 2006). Giant reed is shade tolerant
and can grow beneath existing riparian vegetation. The growth of giant reed can be impeded by
lack of moisture during the first year, but plants two to three years old can survive drought
without a problem. The ability of giant reed to survive drought is due to its coarse, drought-
resistant rhizomes and roots that can grow deeply into the soil. Giant reed plants can also
survive periods of excessive moisture (Hoshovsky 1987). Overall, giant reed is well adapted to
disturbance dynamics of riparian systems. For example, when flood events break up clumps of
giant reed and spread the pieces downstream, fragmented stem nodes and rhizomes can take root
and establish as new plant clones. The rapid growth rate and strong competitive ability enables
giant reed to invade recently disturbed areas quickly and out-compete native vegetation
(Hoshovsky 1987). Giant reed tends to form large, continuous, clonal root masses that can cover
several acres, often at the expense of native riparian vegetation that cannot compete. Root
masses can become more than three feet thick and are capable of stabilizing stream banks and
terraces, altering flow regimes. In addition giant reed can reduce groundwater availability within
aquifers by using large amounts of water to supply its relatively high growth rate (Bell 2002).

Giant reed is highly flammable even when green and can carry fire into a creek corridor. The
dense growth of giant reed can more than double the available fuel for wildfires compared to
native vegetation (Dudley 2006). After a fire disturbance, giant reed grows back rapidly from its
roots without competition from other plants, often thicker than before the fire (California State
University, Sacramento and Sonoma Ecology Center 2005).

Giant Reed Presence in Lower Stony Creek. Giant reed most likely first appeared in lower
Stony Creek sometime shortly before 1950. Although it was largely absent in 1950 according to
aerial photography, a few individuals were apparent between RM 14.5 and RM 15.0 (Figure 19
in Appendix A) (USBR 1998). The most substantial stands within lower Stony Creek also
occurred in this area in 1992 according to aerial photographs. In approximately 1965, shortly
after the installation of Black Butte Dam, giant reed began expanding at an increased rate. For
example, from 1968 to 1995, giant reed increased in area from 2 to 17 acres between RM 14.5
and RM 15 (Figure 19 in Appendix A) (USBR 1998).

Giant reed was well established along most of lower Stony Creek from RM 0 to approximately
RM 17 with substantial stands present between RM 10.5 and RM 16 (Figure 19 in Appendix A)
in 1998 (USBR 1998). By 2005, giant reed existed as far upstream as RM 22 (Figure 19 in
Appendix A) and some stands have been observed near Black Butte Lake (A. Singh pers.
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comm.). It has established in dense thickets, especially in disturbed areas, such as gravel mining
sites. Giant reed has also displaced native vegetation along unstable channel reaches since stem
and root fragments easily flow downstream and rapidly establish in open substrate.

Giant reed is also known to be a fire hazard in lower Stony Creek. In at least one instance,
embers originating from a giant reed fire near Road P ignited a fire a half-mile away (B. Johnson
pers. comm.).

Salt Cedar Ecology. Salt cedar is a deciduous, loosely branched shrub or small tree. It derives
its name from its cedar-like foliage and its ability to grow in saline or alkaline soils (Carpenter
1998). Salt cedar is a non-native, invasive plant species indigenous to western Europe and the
Mediterranean, North Africa, northeastern China, Indian and Japan, and although it is uncertain
how salt cedar was introduced to North America, it was first identified in the western United
States in the 1800s and was available at California nurseries as early as 1856 (Zouhar 2003).
Tamarisk is thought to have been introduced in the United States to be used in wind breaks,
control erosion, and as an ornamental plant (Di Tomaso 1998). From the 1920s to the 1960s, salt
cedar rapidly spread, particularly in the southwestern United States. The rapid increase is
primarily due to the regulation of streamflows following the construction of large dams and
water diversion projects. Once salt cedar establishes along major drainages, it easily spreads to
outlying streams, wetlands, and springs via windblown seeds (Zouhar 2003).

Salt cedar has numerous, large basal branches that can grow to approximately 20 feet tall
(Carpenter 1998). The leaves are scale-like and the foliage deciduous. Salt cedar flowers
produce numerous, tiny, and tufted seeds, and the seed can be dispersed by wind or water (Di
Tomaso 1998). The root system is much deeper than giant reed, extending to the water table,
and is also capable of extracting water from unsaturated soil layers (Zouhar 2003). Salt cedar is
a facultative phreatophyte, meaning that it can draw water from underground sources but once
established it can survive without access to ground water. Unlike giant reed, salt cedar can
propagate from seed easily as well as from buried or submerged stems (Carpenter 1998). Even
after the aboveground portion of the plant is removed, mature salt cedar plants can reproduce
from adventitious roots (root sprouting) (Zouhar 2003).

Salt cedar is tolerant of highly saline habitats, and it concentrates assimilated salt in its leaves.
Over time, as leaf litter accumulates under the plants, the surface soil can become highly saline
and impede future colonization by many native plant species (Carpenter 1998). The
accumulation of salt in surface soils can occur particularly along dammed rivers that are no
longer subjected to annual flooding and scouring (Zouhar 2003).

Similar to giant reed, salt cedar is an aggressive, invasive species that can tolerate a wide range
of environmental conditions once established. It can replace or displace native woody species,
such as cottonwood and willow, which occupy similar habitats. Other undesirable ecological
attributes of salt cedar include providing generally lower wildlife habitat value than native
vegetation, drying up springs, wetlands, riparian areas, and small streams by lowering the surface
water table, and obstructing stream channels by forming dense stands within the channel. Unlike
giant reed, salt cedar seedlings usually grow more slowly than native riparian plant species and
mature plants are highly susceptible to shade (Carpenter 1998).
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Salt Cedar Presence in Stony Creek. Along with giant reed, salt cedar is replacing native
vegetation along the lower Stony Creek stream corridor and reducing overall riparian habitat
quality (USBR 1998). According to 1992 aerial photographs, the invasion of both salt cedar and
giant reed along lower Stony Creek was most prevalent downstream of the I-5 bridge (RM 16).
Although salt cedar presence in Stony Creek was not analyzed in as much detail as giant reed in
this study (USBR 1998), this species likely also spread at an increased rate along the corridor
after the construction of the Black Butte Dam since salt cedar tends to colonize more rapidly in
streams impacted by flow regulations.

3.3.2  Wildlife

The landcover types of the watershed vary widely in their habitat and biodiversity values.
Representative special-status and common wildlife species are discussed for each landcover type
in Appendix E. Appendix F provides comprehensive lists of species that inhabit these landcover
types that are known to occur within the Upper Stony Creek watershed. These lists were
compiled based upon internal review of H.T. Harvey specialists as well as review of published
list of birds for Glenn, Tehama and Colusa counties compiled by H.T. Harvey wildlife biologist,
John Sterling (see website http://www.cal.net/~ani/california_county_birding.htm). From these
lists, a Biodiversity Index was developed and defined as species richness—number of species of
each landcover type (Table 3-4). Although gross measures of biodiversity provide indications of
the relative value of landcover types as wildlife habitat, it is essential to recognize that each
landcover type provides important habitat that meets the reproductive, foraging and/or cover
requirements for a subset of wildlife species.

Data on the relative abundance of fishes in lower Stony Creek comes from trapping and netting
by the U. S. Bureau of Reclamation from 2001-2004 (Corwin and Grant 2004). Table 3-5 lists
the percent of total catch for all species found. From a total catch of 64,962 fish, two were
juvenile steelhead trout and 869 were juvenile chinook salmon. The run composition of the
juvenile chinook salmon, as determined by the daily fork length criteria (Greene 1992) was 85%
fall-run, 8% spring-run, 5% late fall-run, and 2% winter-run. The relative abundance of native
fish species (98.2 %) was far greater than that for exotic fish species (1.8 %) (Table 3-5). White
crappie (0.9% relative abundance) was the dominant exotic species and Sacramento sucker (46%
relative abundance) was the dominant native species. Sacramento pikeminnow and sculpin were
also abundant.

Fish Assemblages in Lower Stony Creek. Fishes captured in lower Stony Creek are listed in
Table 3-5. Of a total of 28 documented species, thirteen are native and fifteen are exotic. Three
types of native fish assemblages use lower Stony Creek. These are the native anadromous
species, the non-salmonid migratory species, and the smaller resident species.

The native and anadromous species of lower Stony Creek are steelhead trout, Chinook salmon
and Pacific lamprey. The non-salmonid migratory species include Sacramento sucker, hardhead,
Sacramento pikeminnow, and hitch. Adults of these non-salmonid species migrate out of the
Sacramento River in late winter through spring to spawn in lower Stony Creek. Juveniles rear
and remain in Stony Creek for up to several years. These species require free movement up and
downstream (Maslin 1995b). The smaller resident fish include sculpin, speckled dace, Tule
perch, and California roach. These species maintain populations entirely within Stony Creek and
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Table 3-4. Biodiversity Indices as Measured by Species Richness for Each Landcover Type
in the Lower Stony Creek Watershed.

Landcover Type Wildlife Groups
Herpetofauna Birds Mammals | All Species

Riverine 5 31 25 61
Annual Grassland 12 65 22 99
Fresh Emergent Wetland 6 57 16 79
Giant Reed (Arundo) 0 11 14 25
Seasonal Wetland 5 65 15 85
Salt Cedar (Tamarisk) 9 53 21 83
Blackberry Scrub 13 84 28 125
Great Valley Riparian Scrub 16 91 29 136
Great Valley Mixed Riparian Forest 17 122 37 176
Great Valley Cottonwood Riparian

Forest 16 109 30 155
Mixed Willow Species Woodland 16 95 28 139
Eucalyptus 2 78 16 96
\VValley Oak Woodland 16 99 33 148
Irrigated Row and Field Crops 0 40 18 58
Irrigated Hay (alfalfa) 0 49 18 67
Pasture 0 47 21 68
Deciduous Orchard 0 44 21 65
Urban/Suburban 3 59 15 77

are adapted to segmented habitat. This assemblage is conjoined by a group of exotic non-
migratory species, including bass, sunfish, catfish, and crappie. It is not known if these
populations are self-sustaining in Lower Stony Creek, but they are continually introduced from
Black Butte Lake. A sport fishery for bass, catfish and crappie exists in the afterbay (Brown
1995).

Streamflows. The hydrologic alteration of Stony Creek by Stony Gorge Dam (c.1928) and
Black Butte Dam (c.1963) involves a drastic change in timing, magnitude, and duration of flows
in Lower Stony Creek. Historic records indicate that before the construction of these dams,
stream flow diminished to no-flow or nearly no-flow in late summer months and resumed
according to the timing and magnitude of fall or early winter rains. Since construction of Black
Butte Dam, no-flow conditions have occurred below the North Diversion Dam in all months of
the year. Even in average or wet years, Stony Creek below the GCID diversion structure has had
an average monthly flow of 0 cfs for all months other than January and February (USBR 1998).

A minimum 30 cfs release from Black Butte Dam has been an operational objective since 1965.
According to Puckett (1969), flows of less than 200 cfs at the dam are insufficient to attract and
allow upstream migration of adult salmon from the Sacramento River in all years. Others have
suggested that a flow of 50 cfs at the mouth would be sufficient and could be maintained with
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75-100 cfs releases at the dam (USBR 1998). These recommendations attempt to account for
variable rates of loss in surface flow over the length of lower Stony Creek. Passage for chinook
salmon over riffles requires a water depth of at least 0.5 feet. Puckett (1969) concluded that 400
cfs was necessary to provide adequate depths and velocities at the best spawning site.

Streamflows in lower Stony Creek are highly variable during the winter months. The full range
of flows, from O cfs to greater than 15,000 cfs, may occur within one season. Day to day
changes have been as great as 6,000 cfs (USBR 1998). At some as of yet undetermined
magnitude of flow, chinook salmon redds in lower Stony Creek would be destroyed by bed
scour. Rapid declines in flow from moderate to severely low levels threaten the survival of
incubating eggs.

The salmonid carrying capacity of a stream can be directly related to streamflows for both
spawning and rearing. Peak capacity is associated with flows consistent enough to provide
maximum area of spawning, incubating and rearing habitat without disruption or destruction by
extreme lows and extreme highs.

Temperature. Water temperature strongly influences successful propagation and rearing of all
Stony Creek fishes, and the salmonids have particularly cold preferences. The optimum
temperature and threshold ranges for each salmonid life stage are included in Table 3-6. The egg
to emergence stage has the narrowest range of tolerance, but adult survival to spawning and
successful juvenile rearing are also dependent on thermal criteria. Water temperatures between
optimum and lethal levels can greatly exacerbate problems of disease and inter-species
competition (McCullough 1999).

Black Butte Lake delivers water to lower Stony Creek via a low-level outlet. Due to thermal
stratification in the reservoir during spring and summer, this low-level outlet can deliver water
cooler than would exist without the dam. Inflow temperature is one of many factors influencing
stream temperature at points downstream. Stream flow magnitude, shade, humidity, and air
temperature are stronger determinants of stream temperature change (Bartholow 1989).

Water temperature data at the Black Butte Dam outflow has been thoroughly collected and
analyzed. Less data is available for downstream locations in lower Stony Creek. Charts from
five downstream stations monitored from July 1995 to December 1997 (USBR 1998) and charts
from three downstream stations monitored during 2002 and 2003 (Corwin and Grant 2004)
indicate that daily average water temperatures increase 4-10 °Fahrenheit (F) over the length of
lower Stony Creek during late spring and summer. The difference between daily maxima and
minima during the warm season increases going downstream to approximately 18 °F near the
mouth. These data indicate that thermal limitations for salmonids over the entire lower Stony
Creek are more significant than indicated by analyses of only water temperatures near the dam
outflow.

During the years 1970 through 1994, daily mean water temperature entering lower Stony Creek
at Black Butte Dam exceeded the optimum for juvenile salmonid rearing (65 F) between April
26 and June 18. Daily mean water temperature fell to within the optimum range for chinook
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Table 3-5. Fishes in the Lower Stony Creek Watershed with Relative Abundance from all
Captures during 2001-2004 Monitoring by USBR.
(Source: Corwin and Grant 2004)

o Native/ Exotic Percent. i Other
Common Names Scientific Names 1 Total Fish
(N/E) e Sources
Caught
Chinook salmon -- Fall run Oncorhynchus tshawytscha N 1.14 a,c,d
Chinook salmon -- Spring run Oncorhynchus tshawytscha N 0.11
Chinook salmon -- Late fall run Oncorhynchus tshawytscha N 0.06
Chinook salmon -- Winter run Oncorhynchus tshawytscha N 0.03
Steelhead - rainbow trout Oncorhynchus mykiss N <0.01
Sacramento sucker Catostomus occidentalis N 46.11 a,b
Cypriniformes fry Cypriniformes * N 34.33
Sacramento pikeminnow Ptychocheilus grandis N 9.49 a,b
Prickly sculpin Cottus asper N 3.36 b
Unidentified sculpin Cottus spp. N 2.37
White crappie Pomoxis annularis E 0.87 b, c
California roach Hesperoleucus symmetricus N 0.51 a,b
Channel catfish Ictalurus punctatus E 0.40 b, c
Hardhead Mylopharodon conocephalus N 0.40 b, c
Speckled dace Rhinichthys osculus N 0.14 a,b
Mosquitofish Gambusia affinis E 0.10 a,b
Hitch Lavinia exilicauda N 0.09 b
Threadfin shad Dorosoma petenense E 0.07 b, c
Bluegill sunfish Lepomis macrochirus E 0.07 a,b,c
Smallmouth bass Micropterus dolomieu E 0.07 b, c
Inland silverside Menidia beryllina E 0.05
White catfish Ameirus catus E 0.04 b, c
Riffle sculpin Cottus gulosus N 0.04 b,
Tule perch Hysterocarpus traski N 0.04 b,
Green sunfish Lepomis cyanellus E 0.04
Pacific lamprey Lampetra tridentata N 0.02
Black bullhead Ameiurus melas E 0.01 b
Common carp Cyprinus carpio E 0.01 a,bc
Threespine stickleback Gasterosteus aculeatus N 0.01 a,b
Unidentified Lepomis Lepomis spp. E 0.01
Largemouth bass Micropterus salmoides E 0.01 a,b,c
Golden shiner Notemigonus crysoleucas E <0.01 b
Bigscale logperch Percina macrolepida E <0.01 b
Lamprey ammocoetes Lampetra spp. N <0.01
Unidentified lamprey Lampetra spp. N <0.01

Notes:
1

2

. N represents species native to the Sacramento River Basin, and "E" represents exotic species introduced to the Sacramento River Basin.
. Fry were group to order (most likely from family Cyprinidae or Catostomidae). ©

Data Sources:
a. Puckett, 19609.
b. Brown, 1995

¢. DFG (unpublished files Region 1)

d. Maslin and McKinney, 1994.
e. Corwin and Grant, 2004.

Compilation of sources a-d from USBR (1998)
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salmon spawning (42-60 F) between October 30 and November 15, then fell to within the
optimum for chinook salmon egg incubation (46-56 F) between November 6 and November 25
(USBR 1998). The number of days per year when temperatures fell within optimum ranges for
fall-run chinook salmon life stages ranged from 188 to 233 (average 210). The “unsuitable” days
of the year always included the first half of the fall-run adult migration period (July through
September). Other unsuitable days were from either the end of juvenile rearing phase (May and
June) or the beginning of spawning (October).

The typically long period of warm water temperature in Stony Creek restricts the time available
for fall-run chinook spawning to the late months (November — December) and restricts the time
available for rearing of progeny to the early months (January — April). USBR (1998) used
annual temperature data to identify the first date suitable for spawning, time to emergence, and
first date unsuitably warm for rearing. They estimated as few as 42 to 55 (1988) days and as
many as 105 to 121 (1983) days of suitable rearing temperatures before emigration would be
required for survival. While water temperatures were suitable for reproduction by fall-run
chinook salmon, the progeny of late fall-run chinook salmon spawning in January would have
too short a period to rear and emigrate before lethal summer temperatures.

Spawning Substrate. Salmonids successfully spawn in the stream bottom where substrate is of
appropriate size and intra-gravel flow is sufficient to deliver oxygen to buried eggs. Such sites
are commonly located at riffle crests where more flow is drawn through the streambed.
Substrate must be largely composed of particles from one to three inches in size. Survival of
eggs to emergence drops precipitously as fine sediment (<1mm) levels increase above 10%
(Chapman 1988). Survival during emergence is depressed as particles between 1mm and 10mm
increase above 30% (Tappel and Bjornn 1983).

A spawning habitat survey on lower Stony Creek in the mid-1960’s evaluated three 0.5 mile
reaches and found only the uppermost, located two miles below Black Butte Dam, to have
adequately large and silt-free spawning substrate (Puckett 1969). Fine sediment levels that
adversely impact egg to emergence survival have degraded most spawning habitat in lower
Stony Creek (Vogel 1998). Loss of upstream gravel recruitment, and continuing aggregate
mining have most likely degraded the quality of salmonid spawning habitat by depleting the
supply of gravels and altering the natural sorting process that forms spawning areas. In addition,
flood flow releases may have increased the incidence and severity of bed scour to depths that
destroy salmonid redds.

Corwin and Grant (2004) analyzed the size fractions of bulk gravel samples from eight sites in
lower Stony Creek. Fine sediment less than 1.0 mm ranged from 6.5% to 15.1 % per site and
fine sediment less than 1 cm ranged from approximately 35% to 50%. Estimated survival to
emergence for salmonids was not calculated.

Salmonid Habitat Diversity. The key components of salmonid habitat diversity are riparian
vegetation, channel morphology and structural elements such as boulders and large woody
debris. Riparian vegetation provides shade, cover from avian and bank predators, and physical
structure in the form of roots, naturally hardened banks and woody debris. Important for the
production of salmonid food sources, riparian vegetation provides habitat for terrestrial and
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adult-stage aquatic insects, and contributes organic debris upon which aquatic invertebrates feed,
especially in the larval stages. Juvenile salmonids in turn rely upon these insects as their primary
food source. Pools provide cover and space for adult and juvenile salmonids. Other features of
diverse channel morphology include riffles for food production, and stable banks for maintaining
depth and cover. Where backwater pools have scoured behind point bars, seepage into the
backwater can offer stable thermal refugia during the warm low-flow season, especially
important for fish in the fry stage.

Flood releases, aggregate mining and other forms of land-use have impacted riparian vegetation
of lower Stony Creek. The prevalent exotic plant species, giant reed, is a poor surrogate for both
the structural and food chain related features of native riparian vegetation. A lack of woody
debris and riparian trees has reduced the availability of scour pools.

Sacramento pikeminnow are abundant in lower Stony Creek and large individuals of this species
are likely to migrate up from the Sacramento River to feed on fry in the spring. Diminished
structural habitat may have increased the rate of predation on juvenile salmonids.

Barriers to Fish Passage. The lack of consistent surface flows in Stony Creek is a barrier to
fish movement. In addition, lower Stony Creek contains two irrigation-related structures that act
as barriers to migration (Figure 19 in Appendix A). The dam at GCID was recently replaced
with a siphon structure. No evaluation of fish passage at this structure could be found.

At the TCC siphon, a gravel barrier can be placed across lower Stony Creek from late March to
the middle of May and from mid-September to early November if irrigation diversions occur.
Diversion can only occur for two six-week periods if needed: April 1-May 15 and September 15
- October 29 according to a State Water Resources Control Board permit. Despite a passage flow
of 40 cfs when the berm is in place, the temporary barrier could act to prevent upstream passage
of adult salmonids in the fall and downstream emigration of juveniles in the spring. In addition,
the Constant Head Orifice at the TCC captures a portion of fish migrating downstream at this
location and diverts them into the canal. The entrainment of salmonids at the TCC in the spring
of 2002 and 2004 was estimated at 328 and 92 juvenile chinook salmon, respectively (Corwin
and Grant 2004). No diversion to the TCC occurred during the spring of 2003.

The North Diversion Dam blocks passage of most fish from approximately February through
November when diversions are made to the North Canal. A recent fish passage assessment
concluded that healthy average chinook salmon could jump the structure at flows greater than
1,404 cfs (Corwin 2004). Black Butte Dam is a complete barrier to upstream fish migration.

Factors and Implications for Restoration. The Anadromous Fish Restoration Program lists
Stony Creek as a high priority for determining the feasibility of restoring anadromous salmonids
by “evaluating water releases from Black Butte Dam, water exchanges with the Tehama-Colusa
Canal, interim and long-term diversion solutions at Red Bluff Diversion Dam, water quality
improvements, spawning gravel protection and restoration, riparian habitat protection and
restoration, creek channel creation, and passage improvements at water diversions.” (U.S. Fish
and Wildlife Service [USFWS] 1997).
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The existing opportunistic use by salmonids of Stony Creek is currently limited both spatially
and temporally, due to their life cycle, water temperature and stream flow. Only fall-run chinook
salmon have life history requirements nearly compatible with the existing conditions of lower
Stony Creek. Improvements to water temperature and stream flow sufficient to support annual
production of fall-run chinook salmon would also enhance periodic rearing of non-natal chinook
salmon and steelhead trout.

Consistent streamflows in the late fall, winter and spring are key to the re-establishment of a fall-
run chinook salmon population in Stony Creek. Releases of approximately 400-1,000 cfs during
the late fall and winter would provide optimum spawning and incubation. Maintaining a modest
instream flow until May would support annual rearing of fall-run chinook salmon juveniles.

A fall-run chinook salmon enhancement project was originally envisioned for the lower 11 miles
of Stony Creek as part of the Central Valley Project addressing the TCC. The project was to
involve channel alterations and flow augmentation and was estimated to result in an average run
of 14,000 chinook salmon spawning in Stony Creek after a 40-year buildup (USFWS 1963).
Cited reasons for deferring the plan included poor quality spawning gravels, and interference
with gravel mining operations.

Any program to enhance salmonid populations in lower Stony Creek should quantitatively
evaluate: habitat-flow relationships, sustainability and maintenance of important channel and
floodplain habitats, including riparian forest; the relationship between redd scour and the
frequency of scouring flows; the distribution and timing of adult and juvenile life stages;
improvement and maintenance of sediment quality; and interactions with exotic species. In
addition, changes to stream flow and salmonid abundance may warrant updated investigations of
fish passage and entrainment.

3.3.3 Special-Status Species

Special-Status Species Criteria. An evaluation of the potential for occurrence of special-status
plant and animal species was prepared. In evaluating the potential presence of special-status
species, the same criteria used for the Upper Stony Creek Watershed listed in Section 2.3.4 was
used for the Lower Stony Creek Watershed.

California Natural Diversity Database. Figure 7 (in Appendix A) shows the locations of
special-status species records within the California Natural Diversity Database (CNDDB) in the
Stony Creek Watershed.

Special-Status Plants. The special-status plant species (including all species listed under the
federal or state Endangered Species Acts or on CNPS Lists 1B, 2, 3, or 4) with potential to occur
in the Lower Stony Creek Watershed are summarized in Table 3-6.

Special-Status Animals. The special-status wildlife species in the Lower Stony Creek
Watershed are summarized in Table 3-7. Detailed accounts are provided in Appendix M for
special-status species wildlife that are most likely to be affected by management activities along
lower Stony Creek such as water releases from Black Butte Dam, steam bank stabilization and
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restoration of riparian vegetation. These species accounts provide detailed information on their
natural history, habitat requirements and conservation issues.

3.4 SOCIAL CHARACTERISTICS

3.4.1 Historical and Current Land Uses

Compared to the Upper Stony Creek Watershed, the Lower Stony Creek Watershed is smaller in
area and forms a narrow band along the creek corridor for most of its extent between Black Butte
Dam and the confluence of the Sacramento River. Approximately 96% of the land within the
Lower Stony Creek Watershed is privately owned, and land uses include agriculture, grazing,
gravel mining, and rural residences (Figure 19 in Appendix A) (USBR 1998). Some public land
also exists within the lower watershed, and most of this is associated with diversion canals and
other types of infrastructure.

Agriculture and Grazing. Agricultural use dominates the Lower Stony Creek Watershed, and a
variety of crop types exist within the area. Perennial crops include both permanent pastures and
orchards. Several different kinds of orchards are present, including walnut, almond, orange,
olive, peach, apricot, pistachio, and prune. Annual crops within the lower watershed include
wheat, hay, field corn, sugar beets, beans, and Sudan grass. A substantial area within the lower
watershed is also used for grazing. Most of the grazed land occurs between Black Butte Dam
and the TCC (USBR 1998).

Gravel Mining. As of 1998, six in-stream gravel extraction operations existed along Lower
Stony Creek, and occupied a total of 1,179 acres (USBR 1998). The gravel-rich substrate of the
creek, including channel, flood, and overbank deposits, provides an ample source of aggregate.
All gravel-mining operations have reclamation plans and are subject to the Surface Mining and
Reclamation Act (USBR 1998). Several new gravel mining operations are also proposed for
Lower Stony Creek.

Private Residences. As reported in 1998, approximately 85 residences associated with the
agriculture industry exist within the Lower Stony Creek Watershed. Some private landowners
voluntarily preserve land on their property for wildlife habitat. For example, Simpson Timber
has allocated some of its property for wildlife sanctuaries. Private landowners such as ranchers
and farmers also preserve and restore their land in some cases, such as at Reimers Ranch and the
Graves’ family land (USBR 1998).

Public Lands. The public lands within the lower watershed include three closed solid waste
disposal areas, a 40-acre Bureau of Land Management site adjacent to Interstate 5, and four
canals, including the TCC, the Glenn-Colusa Main Canal, and the North and South Canals
(Figure 19 in Appendix A) (USBR 1998).

The TCC was built in the 1960s for the distribution of water diverted from the Sacramento River
at the Red Bluff Diversion Dam. This canal is siphoned under Stony Creek, and at the crossing,
a constant head orifice (CHO) was constructed in 1974 to divert water from the TCC into Stony
Creek to enhance fisheries habitat; however, the fishery enhancement project was discontinued
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Table 3-6. Special-Status Plant Species, Their Status, Habitat, and Potential for
Occurrence in the Lower Stony Creek Watershed.
POTENTIAL FOR
*
SPECIES STATUS HABITAT OCCURRENCE
Henderson’s bent grass CNPS 3 Seasonal seeps, moist gravelly areas, | Moderate. Suitable habitat present
(Agrostis hendersonii) and vernal pools within grassland within the project area, but species not
and woodland. Populations range in | reported to occur (CNDDB 2006).
elevation from 70 to 305 meters.
Blooms April to May.
Fox sedge CNPS 2 Marshes and swamps from 30 to Low. Known in vicinity from one
Carex vulpinoidea 1200 meters in elevation. Blooms collection, east of the Sacramento River.
May-June. Not expected to occur in disturbed
wetlands along lower Stony Creek.
Pink creamsacs CNPS 1B Mesic areas within serpentine Absent. Documented to occur in the
(Castilleja rubicundula ssp. chaparral or grassland. Blooms lower watershed but not observed since
rubicundula) April-June. 1914. No grassland habitat remains in
vicinity of observation. Grasslands near
Black Butte Lakeare non-serpentine.
Stony Creek spurge CNPS 1B Sandy or rocky streambeds within High. Type locality within lower
(Chamaesyce ocellata ssp. grassland from 85 to 800 meters. watershed. Suitable habitat present; no
rattanii) Blooms May-October. recent surveys documented. Needs
fieldwork.
Dwarf downingia CNPS 2 Vernal lake and pool margins from High. Reported to occur within the
(Downingia pusilla) sea level to 485 meters. Blooms project area in a large vernal pool just
March-May. north of Roser Road (CNDDB 2006).
Four-angled spikerush CNPS 2 Freshwater marshes, lake and pond Moderate. May occur along edges of
(Eleocharis quadrangulata) margins from 30 to 500 meters. reservoir and nearby wetlands.
Often occurs in disturbed areas.
Blooms May-September.
Red Bluff dwarf rush CNPS 1B Vernally mesic sites within Moderate. Suitable habitat present
(Juncus leiospermus var. grassland, chaparral, or oak within the project area, but species not
leiospermus) woodland from 35 to 1020 meters in | reported to occur (CNDDB 2006).
elevation. Sometimes on the edges of
vernal pools. Blooms March-May.
Baker’s navarretia CNPS 1B Mesic sites with heavy clay soils in Moderate. Suitable habitat present
(Navarretia leucocephapa oak woodland, meadows, and within the project area, but species not
ssp. bakeri) grassland, from 5 to 950 meters. reported to occur (CNDDB 2006).
Vernal pools. Blooms April-July.
Ahart’s paronychia CNPS 1B Stony, nearly barren clay of swales High. Species observed along PG&E
(Paronychia ahartii) and higher ground around vernal transmission lines in vicinity of Roser
pools; 30-510 meters. Blooms Road, just north of the project area
March through June. (CNDDB 2006).
Columbia watermeal CNPS 2 Aquatic plant with floating leaves Low. Known from slough adjacent to
(Wolffia brasilensis) associated with relatively still waters | Sacramento River. Habitat in the project
of marshes and sloughs. area marginal for supporting this species.

*SPECIAL STATUS SPECIES CODE DESIGNATIONS

CNPS 1B = Plants considered by CNPS to be rare, threatened, or endangered in California, and
elsewhere
CNPS 2= Plants considered by CNPS to be rare, threatened, or endangered in California, but
more common elsewhere
CNPS 3 = Plants about which more information is needed.
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Table 3-7. Special-Status Wildlife Species, Their Status, and Potential Occurrence on the Lower Stony Creek Watershed

NAME

*STATUS

HABITAT

POTENTIAL FOR OCCURRENCE
ONSITE

Federal or State Endangered Species

Vernal pool tadpole shrimp FE
Lepidurus packardi

Grass or mud-bottomed swales in grasslands on
old alluvial soils underlain by hardpan.

Moderate: within species’ range; suitable habitat may occur in select
off-creek locations in the lower watershed.

Chinook Salmon—Winter Run FE, SE

Oncorhynchus tshawytscha

Cold water rivers and streams with suitable
gravel beds for nesting

Present: documented on lower Stony Creek.

Yellow-billed Cuckoo SE
Coccyzus americanus (nesting)

Large stands of gallery riparian forest.

Low: no optimal habitat exists in the lower watershed; but the species’
population center in the Central Valley is adjacent to the lower
watershed, so it may potentially breed in existing riparian habitat that
is currentlyof marginal quality.

Willow Flycatcher SE
Empidonax trailii (nesting)

Riparian woodland and wet meadow systems.

None: extirpated as a breeder on the valley floor; outside of species’
current breeding range.

American Peregrine Falcon SE, FP Nests on cliff faces. None: no suitable nest structures in the lower watershed. Likely
Falco peregrinus anatum (nesting) occurs as a non-breeding visitor.
Bald Eagle SE, FT, FP Rivers, reservoirs, lakes, riparian forests, rice High: likely to occur as a non-breeding visitor, and may potentially

Haliaeetus leucocephalus (nesting and wintering)

and other agricultural fields, grasslands.

nest within the lower watershed.

Federal or State Threatened Species

Vernal pool fairy shrimp FT Grassed or mud-bottomed swales, earth slump Moderate: within species’ range; suitable habitat may occur in select
Branchinecta lynchi or basalt-flow depression pools in grasslands. off-creek locations in the lower watershed.
Valley elderberry longhorn beetle FT Associated with elderberry trees, Sambucus spp., | High: within species’ range; suitable habitat occurs in the lower

Desmocerus californicus dimorphus

during entire lifecycle.

watershed.

Central Valley Steelhead FT
Oncorhynchus mykiss

Cold water rivers and streams with suitable
gravel beds for nesting

Present: documented on lower Stony Creek.

Chinook Salmon—Spring Run FT, ST Cold water rivers and streams with suitable Present: documented on lower Stony Creek.
Oncorhynchus tshawytscha gravel beds for nesting
California red-legged frog FT Freshwater ponds and marshes, including pools Low: Considered extirpated from the Sacramento Valley floor and
Rana aurora draytonii within creek channels where flows do not wash from Glenn and Tehama counties. Because the watershed is within
out eggs or larvae the historic range of the species and all locations with potential habitat
have not been surveyed, there remains some potential that the species
still occurs undetected within the watershed.
Giant garter snake ST,FT Freshwater marshes and low gradient streams. None: outside of species’ range; very little potential habitat in the
Thamnophis gigaS Qltsécr)];‘gund in drainage canals and irrigation lower watershed.
Aleutian Canada Goose FT Agricultural fields, freshwater marshes. Low: outside of species’ wintering range in the Central Valley. May
Branta canadensis leucopareia (wintering) potentially occur as a migrant flying over the lower watershed.
Swainson’s Hawk ST Riparian woodland, grasslands; some High: within species’ breeding range in the Sacramento Valley;
Buteo swainsoni (nesting) agricultural crops (especially alfalfa, tomato, suitable nesting and foraging habitat occurs in the lower watershed.
hay), urban trees near foraging habitats.
Greater Sandhill Crane ST, FP Agricultural fields. Low: outside of species’ wintering range in the Central Valley. May
Grus canadensis tabida (wintering) potentially occur as a migrant flying over the lower watershed.
California Black Rail ST,FP Freshwater emergent marshes. Low: outside of species’ known breeding range that occurs nearby on

Laterallus jamaicensis coturniculus

the eastern edge of the Sacramento Valley.
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Table 3-7. Special-Status Wildlife Species, Their Status, and Potential Occurrence on the Lower Stony Creek Watershed

NAME «STATUS HABITAT POTENTIAL FOR OCCURRENCE
ONSITE
Bank Swallow ST, FP Vertical, exposed banks along rivers and creeks. | Moderate: within species’ breeding range and suitable breeding
Paria riparia (nesting) habitat may occur in the lower watershed.
Federal or State Proposed Endangered or Threatened Species
Mountain Plover Federally Annual grasslands, bare agricultural fields. Low: very rare in the northern Sacramento Valley, but suitable
Charadrius montanus (wintering) Proposed wintering habitat occurs within the lower watershed.
Threatened,
CsSsC
Federal/California Species of Special Concern
Chinook Salmon—Fall Run FSC, CSSC Cold water rivers and streams with suitable Present: documented on lower Stony Creek.
Oncorhynchus tshawytscha gravel beds for nesting
Chinook Salmon—Late Fall Run FSC, CSSC Cold water rivers and streams with suitable Present: documented on lower Stony Creek.
Oncorhynchus tshawytscha gravel beds for nesting
Western Spadefoot CSsC Vernal pools, ephemeral puddles. High: known to occur nearby in the upper watershed and suitable
Spea hammondi habitat may be present in select off-creek locations in the lower
watershed.
Western pond turtle CSsC Permanent or nearly permanent water in a Present: within species’ range; suitable habitat and documented
Clemmys marmorata variety of habitats. records occur in the lower watershed.
California horned lizard CSsC Frequents a wide variety of habitats; most Moderate: suitable habitat occurs in the lower watershed.
Phrynosoma coronatum frontale common in lowlands along sandy washes with
scattered low bushes.
Western Least Bittern CSsC Freshwater emergent marshes. Low: rare in the region; suitable habitat may occur in the lower
Ixobrychus ex ilis hesperis (nesting) watershed.
Golden Eagle CSSC, FP Nests on cliff faces and large trees. Moderate during breeding season: suitable breeding and foraging
Aquila chrysaetos (nesting and wintering) habitat occurs in the lower watershed, but more likely to be nesting in
the foothills outside of the watershed boundary.
Present during non-breeding season: known to forage in grasslands
and agricultural fields in the lower watershed.
Black Tern CSsC Large freshwater emergent marshes and rice None: no suitable breeding habitat occurs in the lower watershed.
Chlidonias niger (nesting colony) fields.
Northern Harrier CSssC Annual grasslands, agricultural landscapes, High: within species’ breeding range; suitable nesting habitat
Circus cyaneus (nesting) freshwater emergent marshes. probably occurs in off-creek locations within the lower watershed.
Merlin CSsC Oak savanna, annual grasslands, agricultural Present: a small population winters annually in the lower watershed.
Falco columbarius (wintering) landscapes, urban development near agriculture
or grasslands.
Prairie Falcon CSsC Nests on cliff faces. None: no suitable nesting structures in the lower watershed, but
Falco mexicanus (nesting) present as a non-breeding visitor to grasslands and agricultural fields
in the lower watershed.
Short-eared Owl CSssC Fallow fields and grasslands. Low: rare breeder on the Sacramento Valley floor; some suitable
Asio flammeus (nesting) breeding habitat may occur in the lower watershed.
Long-eared Owl CSsC Dense riparian forests near freshwater marshes Low: very rare breeder on the Sacramento Valley floor; some suitable
Asio otus (nesting) or fallow fields and grasslands. riparian breeding habitat occurs in isolated patches.
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Table 3-7. Special-Status Wildlife Species, Their Status, and Potential Occurrence on the Lower Stony Creek Watershed

NAME «STATUS HABITAT POTENTIAL FOR OCCURRENCE
ONSITE
Burrowing Owl CSsC Oak savanna, annual grasslands, agricultural Moderate: increasingly rare breeder in the upper Sacramento Valley;
Athene cunicularia hypugea (burrow sites) landscapes. suitable habitat occurs in select off-creek locations in the lower
watershed.

Loggerhead Shrike CSsC Oak savanna, annual grasslands, agricultural Present: breeding pairs occur in the lower watershed.
Lanius ludovicianus landscapes.
Purple Martin CSsC Gallery riparian forest, large snags in coniferous | None: extirpated from the Sacramento Valley floor except for the
Progne subis (nesting) forest. metropolitan Sacramento area.
Yellow Warbler CSsC Dense riparian vegetation. Low: very rare breeder on the Sacramento Valley floor; some suitable
Dendroica petechia brewsteri (nesting) riparian breeding habitat occurs in isolated patches.
Yellow-breasted Chat CSsC Dense riparian vegetation. Moderate: rare breeder on the Sacramento Valley floor; some suitable
Icteria virens (nesting) riparian breeding habitat occurs in isolated patches.
Tricolored Blackbird FSC/CSSC Blackberry brambles, riparian thickets, High: within species’ breeding range and suitable foraging and
Agelaius tricolor (nesting colony) freshwater emergent wetland, thistle, nesting habitat occurs in the lower watershed.

agriculture, annual grassland.
Pallid bat CSsC Roosts in rock crevices, caves, mine shafts, Moderate: within species’ range; suitable habitat occurs in the lower
Antrozous pallidus under bridges, in buildings and tree hollows. watershed.

Forages in open lowland areas.
State Protected Species
White-tailed Kite FP Oak savanna, annual grasslands, agricultural Present: There are breeding pairs in the lower watershed.
Elanus leucurus (nesting) landscapes, urban development near agriculture

or grasslands.
Ringtail FP Oak savanna, oak woodland, chaparral, riparian Low: locally-distributed in northern California, within the species’
Bassiriscus astutus woodland. range, but known to be extirpated from many areas of the Sacramento

Valley floor; suitable habitat occurs in the lower watershed.

*SPECIAL STATUS SPECIES CODE DESIGNATIONS

FE=
FT=
SE=
ST=
CSSC=
FP=
FSC=

Federally listed Endangered
Federally listed Threatened
California listed Endangered
California listed Threatened
California Species of Special Concern
California Fully Protected

Federal Species of Special Concern




in 1975. Water is now diverted from Stony Creek into the TCC for irrigation purposes through
reverse operation of the CHO (USBR 1998). The GCID Main Canal crosses Stony Creek at
approximately River Mile 7 and conveys water from the Sacramento River to irrigate agricultural
land. A siphon was constructed on the GCID Canal where it crosses Stony Creek in 1999 to
allow fish to swim upstream and allow more flows to pass beyond the canal downstream (USBR
1998). The North and South Canals divert water from Stony Creek for irrigation purposes.

Recreation. Few recreation opportunities currently exist along lower Stony Creek. For citizens
of Orland, one of the nearest sites is Black Butte Lake, approximately 10 miles from the city.
The Sacramento River also offers nearby recreational opportunities, such as canoeing, wildlife
viewing, and hiking, and is about 15 miles from Orland.

Since much of lower Stony Creek is under private ownership, few points of public access exist
along the creek. lllegal trespassing into the lower Stony Creek corridor often occurs, however,
including the use of off-road vehicles (A. Singh pers. comm.). Such activities can harm riparian
vegetation and habitat and could potentially undermine future restoration efforts.

Lower Stony Creek Watershed Vision. Since so much of the Lower Stony Creek Watershed is
under private ownership, landowners play an integral role in any management actions within and
adjacent to the creek. In 2000, landowners along lower Stony Creek participated in meetings to
determine a common vision for the creek and prioritize management recommendations. The
landowners formed a consensus with the County Board of Supervisors in producing the
following goals for Lower Stony Creek: eradicate the non-native, invasive plant giant reed,
increase channel capacity, reduce bank erosion, and work with the USACE to modify the Black
Butte Dam release schedule to reduce erosion (Glenn County Planning Division 2001).

Part of the purpose of the watershed vision plan is to increase education and public information
on protecting the Stony Creek watershed. The Glenn County Department of Agriculture,
Cooperative Extension, and Natural Resource Conservation Service have worked together to
conduct agricultural field days and demonstrate sound agricultural practices. In addition, an
environmental specialist was hired to educate local students on the ecology of lower Stony Creek
(Glenn County Planning Division 2001). As described in the Lower Stony Creek Watershed
vegetation section of this report, a demonstration project is underway along Stony Creek, which
intends to determine appropriate, effective management practices to reduce soil erosion,
eradicate invasive species, and restore land. Private landowners can learn from this project and
employ these management techniques on their own property (Glenn County Resource
Conservation District 2005).

3.4.2 Cultural Resources

Acrtifacts indicative of the “Western Clovis Tradition” were found in the vicinity of the Black
Butte Lake. The Western Clovis Tradition dates between approximately 10,500 to 13,500 years
before present (White 2003).
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Appendix B. Common and Scientific Names of Plant Species Referenced in the
Stony Creek Watershed Report®

Scientific Name

Common Name

Special Status

Species Code?
Abies concolor white fir NA
Abies magnifica red fir NA
Acer macrocarpa big-leaf maple NA
Adenostoma fasciculatum | chamise NA
Aesculus californica California buckeye NA
Alnus rhombifolia white alder NA
Amsinckia lunaris Bent to flowered fiddleneck CNPS 1B
Arctostaphylos sp. bearberry NA
Arctostaphylos manzanita Konocti manzanita CNPS 1B
ssp. elegans
Arundo donax giant reed NA
Astragglus rattanii var. Jepson’s milk-vetch CNPS 1B
jepsonianus
Atriplex depressa Brittlescale CNPS 1B
Atriplex joaquiniana San Joaquin spearscale CNPS 1B
Avena barbata wild oats NA
Balsamorhua_macrolepls Big-scale balsamroot CNPS 1B
var. macrolepis
Botrychium crenulatum scalloped moonwort CNPS 1B
rBOr;)eda:aea cornaria ssp. Indian valley brodiaea SE, CNPS 1B
Bromus hordeaceus soft chess foxtail NA
Bromus rigidus ripgut brome NA
Bromus sp. bromes NA
Calocedrus decurrens incense-cedar NA
Calycadenia micrantha Small-flowered calycadenia CNPS 1B
Carex hystericina Bottlebrush sedge CNPS 2
Carex spp. sedges NA
Cast_llleja rubicundula ssp. Pink creamsacs CNPS 1B
Rubicundula
Castilleja sp. owl’s clover NA
Centrpmadla parryt spp. Pappose tarplant CNPS 1B
Parryi
Cercocarpus montanus birchleaf mountain mahogany | NA
Chamg_esyce ocellata ssp. Stony Creek spurge CNPS 1B
rattanii
ChIorqgqum . dwarf soaproot CNPS 1B
pomeridianum var. minus
Dichelostemma capitatum | blue dicks NA
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Appendix B. Common and Scientific Names of Plant Species Referenced in the
Stony Creek Watershed Report’

Scientific Name Common Name Special Status
Species Code?

Epilobium nivium Snow Mountain willowherb CNPS 1B
Eriastrum brandegeeae Brandegee’s eriastrum CNPS 1B
Eriastrum tracyi Tracy’s eriastrum SR, CNPS 1B
Erigeron angustatus narrow-leaved daisy CNPS 1B
Eriodictyon californicum yerba santa NA
Eriogonum nervulosum Snow Mountain buckwheat CNPS 1B
Erodium sp. filaree NA
Eschscholzia californica California poppy NA
Eucalyptus camaldulensis | red gum NA
Eucalyptus globulus blue gum NA
Fraxinus latifolia Oregon ash NA
Fritillaria pluriflora adobe-lily CNPS 1B
Harmonia hallii Hall’s harmonia CNPS 1B
Hemizonia spp. tarweed NA
Hesperolinon glandular western flax CNPS 1B
adenophyllum
Hesper(.)h'non drymaria-like western flax CNPS 1B
drymarioides
Hesperolinon tehamense Tehama County western flax | CNPS 1B
Heteromeles arbutifolia toyon NA
Iliamna bakeri Baker’s globe mallow CNPS 1B
Juglans nigra black walnut NA
Juncus spp. rushes NA
Layia septentrionalis Colusa layia CNPS 1B
Lemna sp. duckweed NA
Lupinus milo - bakeri Milo Baker’s lupine ST,CNPS 1B
Phragmites australis common reed NA
Pinus attenuata knobcone pine NA
Pinus lambertiana sugar pine NA
Pinus ponderosa ponderosa pine NA
Platanus racemosa California sycamore NA
Populus fremontii Fremont cottonwood NA
Pseudotsuga menziesii douglas fir NA
Quercus chrysolepis canyon live oak NA
Quercus douglasii blue oak NA
Quercus kelloggii black oak NA
Quercus lobata valley oak NA
Quercus wislizenii interior live oak NA
Salix spp. willow species NA
Salvia mellifera black sage NA
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Appendix B. Common and Scientific Names of Plant Species Referenced in the
Stony Creek Watershed Report’

Scientific Name Common Name Special Status
Species Code?

Scirpus acutus tule bulrush NA
Sldalcea_oregana SSp. marsh checkerbloom CNPS 1B
hydrophila
Tamarix spp. salt cedar NA
Tortella alpicola alpine crisp-moss CNPS 1B
Typha sp. cattails NA
Umbellularia californica California laurel NA
Verbena hastata blue vervain NA
Vulpia myuros var. myuros | rattail fescue NA

1 This list only describes plant species included in this report and does not represent an exhaustive list of
plants found within the Stony Creek watershed. The sources of information for this list are provided in the

vegetation sections of the report.

2 CNPS 1B: Plants considered by CNPS to be rare, threatened, or endangered in California, and elsewhere.
CNPS 2: Plants considered by CNPS to be rare, threatened, or endangered in California, but more

common elsewhere

SE: State-listed Endangered.
SR: State-listed Rare.

ST: State-listed Threatened.
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed

Family

Common Name

Scientific Name

Lampreys (Petromyzontidae)

Pacific Lamprey

Lampetra tridentata

Trouts, Salmon and Chars (Salmonidae)

Central Valley Chinook Salmon

Oncorhynchus tshawytscha

Central Valley Steelhead

Oncorhynchus mykiss irideus

Resident Rainbow Trout

Oncorhynchus mykiss irideus

Minnows (Cyprinidae)

Sacramento Roach

Hesperoleucus symmetricus

Hardhead

Mylopharodon conocephalus

Sacramento Pike-minnow

Ptychocheilus grandis

Sacramento Hitch

Lavinia exilicauda exilicauda

Sacramento Speckled Dace

Rhinichthys osculus ssp.

Golden Shiner

Notemigonus crysaleucus

Common Carp

Cyprinus carpio

Suckers (Catostomidae)

Sacramento Sucker

Catostomus occidentalis

Catfishes (Ictaluridae)

Channel Catfish

Ictalurus punctatus

'White Catfish

Ameirus catus

Livebearers (Poeciliidae)

Western Misquitofish

Gambusia affinis

Sunfishes (Centrarchidae)

Bluegill

Lepornis macrochirus

Redear Sunfish

Lepornis microlophus

Green Sunfish

Lepornis cyanellus

Black Crappie

Pomoxis nigromaculatus

\White Crappie

Pomoxis annularis

Largemouth Bass

Micropterus salmoides

Smallmouth Bass

Micropterus dolomieui

Perches (Percidae)

Bigscale Logperch

Percina macrolepida

Surfperches (Embiotocidae)

Sacramento Tule Perch

Hysterocarpus traski ssp.

Sculpins (Cottidae) Riffle Sculpin Cottus gulosus
Newts (Salamandridae) California Newt Taricha torosa
Lungless Salamanders (Plethodontidae) Ensatina Ensatina eschscholizi

California Slender Salamander

Batrachoseps attenuatus

Spadefoot Toads (Pelobatidae)

Western Spadefoot

Scaphiopus hammondi

True Toads (Bufonidae)

Western Toad

Bufo boreas

Treefrogs (Hylidae) Pacific Treefrog Hyla regilla
True Frogs (Ranidae) California Red-legged Frog Rana aurora draytoni
Foothill Yellow-legged Frog Rana boylei

Bullfrog

Rana catesbeiana

Pond Turtles (Emydidae)

Northwestern Pond Turtle

Clemmys marmorata marmorata

Iguanids (Phrynosomatidae)

\Western Fence Lizard

Sceloporus occidentalis

California Horned Lizard

Phrynosoma coronatum

Skinks (Scincidae)

Western Skink

Eumeces skiltonianus

Whiptails (Teiidae)

Western Whiptail

Cnemidophorus tigris

Alligator Lizards (Anguidae)

Southern Alligator Lizard

Gerrhonotus multicarinatus

Boas (Boidae)

Rubber Boa

Charina bottae

Colubrids (Colubridae)

Ringneck Snake

Diadophis punctatus
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed
Family Common Name Scientific Name

Sharp-tailed Snake Contia tenuis
Racer Coluber constrictor
Coachwhip Masticophis flagellum
California Whipsnake Masticophis lateralis
Gopher Snake Pituophis melanoleucus
Common Kingsnake Lampropeltis getulus
Common Garter Snake Thamnophis sirtalis
\Western Terrestrial Garter Snake [Thamnophis elegans
Western Aquatic Garter Snake |Thamnophis couchi
Night Snake Hypsiglena torquata

Vipers (Viperidae) \Western Rattlesnake Crotalus viridis

Loons (Gaviidae) Pacific Loon Gavia pacifica

Common Loon

Gavia immer

Grebes (Podicipedidae)

Pied-billed Grebe

Podilymbus podiceps

Horned Grebe

Podiceps auritus

Red-necked Grebe

Podiceps grisegena

Eared Grebe

Podiceps nigricollis

Western Grebe

Aechmophorus occidentalis

Clark's Grebe

Aechmophorus clarkii

Pelecans (Pelecanidae)

American White Pelican

Pelecanus erythrorhynchos

Cormorants (Phalacrocoracidae)

Double-crested Cormorant

Phalacrocorax auritus

Herons and Egrets (Ardeidae)

American Bittern

Botaurus lentiginosus

Great Blue Heron

Ardea herodias

Great Egret

Ardea alba

Snowy Egret

Egretta thula

Green Heron

Butorides virescens

Black-crowned Night-Heron

Nycticorax nycticorax

New World Vultures (Cathartidae)

Turkey Vulture

Cathartes aura

Swans, Geese and Ducks (Anatidae)

Canada Goose

Branta canadensis

Wood Duck Aix sponsa
Gadwall Anas strepera
IAmerican Wigeon Anas americana
Mallard Anas platyrhynchos

Blue-winged Teal

Anas discors

Cinnamon Teal

Anas cyanoptera

Northern Shoveler

Anas clypeata

Northern Pintail

Anas acuta

Green-winged Teal

Anas crecca carolinensis

Canvasback

Aythya valisineria

Redhead

Aythya americana

Ring-necked Duck

Aythya collaris

Greater Scaup

Aythya marila
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed

Family

Common Name

Scientific Name

Lesser Scaup

Aythya affinis

Bufflehead

Bucephala albeola

Common Goldeneye

Bucephala clangula

Barrow's Goldeneye

Bucephala islandica

Hooded Merganser

Lophodytes cucullatus

Common Merganser

Mergus merganser

Ruddy Duck Oxyura jamaicensis
Osprey, Hawk and Eagles (Accipitridae) Osprey Pandion haliaetus

White-tailed Kite Elanus leucurus

Bald Eagle Haliaeetus leucocephalus

Northern Harrier

Circus cyaneus

Sharp-shinned Hawk

Accipiter striatus

Cooper's Hawk

Accipiter cooperii

Northern Goshawk

Accipiter gentilis

Red-shouldered Hawk

Buteo lineatus

Swainson's Hawk

Buteo swainsoni

Red-tailed Hawk

Buteo jamaicensis

Ferruginous Hawk

Buteo regalis

Rough-legged Hawk

Buteo lagopus

Golden Eagle Aguila chrysaetos
Falcons (Falconidae) IAmerican Kestrel Falco sparverius
Merlin Falco columbarius

Peregrine Falcon

Falco peregrinus

Prairie Falcon

Falco mexicanus

Pheasants, Grouse and Turkeys (Phasianidae)

Ring-necked Pheasant

Phasianus colchicus

Blue Grouse

Dendragapus obscurus

Wild Turkey

Meleagris gallopavo

Quail (Odontophoridae)

California Quail

Callipepla californica

Mountain Quail

Oreortyx pictus

Rails, Moorhens and Coots (Rallidae)

Virginia Rail

Rallus limicola

Sora

Porzana carolina

Common Moorhen

Gallinula chloropus

IAmerican Coot

Fulica americana

Plovers (Charadriidae)

Black-bellied Plover

Pluvialis squatarola

Semipalmated Plover

Charadrius semipalmatus

Killdeer

Charadrius vociferus

Avocets and Stilts (Recurvirostridae)

Black-necked Stilt

Himantopus mexicanus

IAmerican Avocet

Recurvirostra americana

Sandpipers (Scolopacidae)

Greater Yellowlegs

Tringa melanoleuca

Lesser Yellowlegs

Tringa flavipes

Willet

Catoptrophorus semipalmatus

Spotted Sandpiper

Actitis macularia
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed

Family

Common Name

Scientific Name

Long-billed Curlew

Numenius americanus

\Western Sandpiper Calidris mauri
Least Sandpiper Calidris minutilla
Baird's Sandpiper Calidris bairdii

Pectoral Sandpiper

Calidris melanotos

Dunlin

Calidris alpina

Short-billed Dowitcher

Limnodromus griseus

Long-billed Dowitcher

Limnodromus scolopaceus

Wilson's Snipe

Gallinago delicata

\Wilson's Phalarope

Phalaropus tricolor

Red-necked Phalarope

Phalaropus lobatus

Gulls and Terns (Laridae)

Parasitic Jaeger

Stercorarius parasiticus

Bonaparte's Gull

Larus philadelphia

Ring-billed Gull Larus delawarensis
California Gull Larus californicus
Herring Gull Larus argentatus

Caspian Tern

Sterna caspia

Common Tern

Sterna hirundo

Forster's Tern

Sterna forsteri

Pigeons and Doves (Columbidae)

Rock Dove

Columba livia

Band-tailed Pigeon

Columba fasciata

Mourning Dove

Zenaida macroura

Cuckoos and Roadrunners (Cuculidae)

Yellow-billed Cuckoo

Coccyzus americanus

Greater Roadrunner

Geococcyx californianus

Barn Owls (Tytonidae)

Barn Owl

Tyto alba

Flammulated Owl

Otus flammeolus

Western Screech-Owl

Otus kennicottii

Great Horned Owl

Bubo virginianus

Northern Pygmy-Owl

Glaucidium gnoma

Burrowing Owl

Athene cunicularia

Spotted Owl

Strix occidentalis

Long-eared Owl

Asio otus

Short-eared Owl

Asio flammeus

Northern Saw-Whet Owl

Aegolius acadicus

Nighthawks (Caprimulgidae)

Lesser Nighthawk

Chordeiles acutipennis

Common Nighthawk

Chordeiles minor

Common Poorwill

Phalaenoptilus nuttallii

Swifts (Apodidae)

Vaux's Swift

Chaetura vauxi

White-throated Swift

Aeronautes saxatalis

Hummingbirds (Trochilidae)

Black-chinned Hummingbird

Archilochus alexandri

Anna’'s Hummingbird

Calypte anna

Calliope Hummingbird

Stellula calliope
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed

Family

Common Name

Scientific Name

Rufous Hummingbird

Selasphorus rufus

Kingfishers (Alcedinidae)

Belted Kingfisher

Megaceryle alcyon

Woodpeckers (Picidae)

Lewis's Woodpecker

Melanerpes lewis

IAcorn Woodpecker

Melanerpes formicivorus

Red-breasted Sapsucker

Sphyrapicus ruber

Williamson's Sapsucker

Sphyrapicus thyroideus

Nuttall's Woodpecker

Picoides nuttallii

Downy Woodpecker

Picoides pubescens

Hairy Woodpecker

Picoides villosus

\White-headed Woodpecker

Picoides albolarvatus

Northern Flicker

Colaptes auratus

Pileated Woodpecker

Dryocopus pileatus

Tyrant Flycatchers (Tyrannidae)

Olive-sided Flycatcher

Contopus cooperi

'Western Wood-Pewee

Contopus sordidulus

Willow Flycatcher

Empidonax traillii

Hammond's Flycatcher

Empidonax hammondii

Gray Flycatcher

Empidonax wrightii

Dusky Flycatcher

Empidonax oberholseri

Pacific-slope Flycatcher

Empidonax difficilis

Black Phoebe

Sayornis nigricans

Say's Phoebe

Sayornis saya

IAsh-throated Flycatcher

Myiarchus cinerascens

\Western Kingbird

Tyrannus verticalis

Shrikes (Laniidae)

Loggerhead Shrike

Lanius ludovicianus

Vireos (Vireonidae) Cassin's Vireo Vireo cassinii
Hutton's Vireo Vireo huttoni
Warbling Vireo Vireo gilvus

Jays, Magpies and Crows (Corvidae)

Steller's Jay

Cyanaocitta stelleri

\Western Scrub-Jay

Aphelocoma californica

Yellow-billed Magpie

Pica nuttalli

IAmerican Crow

Corvus brachyrhynchos

Common Raven

Corvus corax

Larks (Alaudidae)

Horned Lark

Eremophila alpestris

Swallows (Hirundinidae)

Purple Martin

Progne subis

Tree Swallow

Tachycineta bicolor

Violet-green Swallow

Tachycineta thalassina

N. Rough-winged Swallow

Stelgidopteryx serripennis

Bank Swallow

Riparia riparia

CIliff Swallow

Petrochelidon pyrrhonota

Barn Swallow

Hirundo rustica

Chickadees and Titmice (Paridae)

Mountain Chickadee

Poecile gambeli

Chestnut-backed Chickadee

Poecile rufescens
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed

Family

Common Name

Scientific Name

Oak Titmouse

Baeolophus inornatus

Bushtits (Aegithalidae)

Bushtit

Psaltriparus minimus

Nuthatches (Sittidae)

Red-breasted Nuthatch

Sitta canadensis

'White-breasted Nuthatch

Sitta carolinensis

Creepers (Certhiidae)

Brown Creeper

Certhia americana

Wren (Troglodytidae) Rock Wren Salpinctes obsoletus
Canyon Wren Catherpes mexicanus
Bewick's Wren Thryomanes bewickii
House Wren Troglodytes aedon
\Winter Wren Troglodytes troglodytes
Marsh Wren Cistothorus palustris

Dippers (Cinclidae)

l/American Dipper

Cinclus mexicanus

Kinglets (Regulidae)

Golden-crowned Kinglet

Regulus satrapa

Ruby-crowned Kinglet

Regulus calendula

Gnatcatchers and relatives (Sylviidae)

Blue-gray Gnatcatcher

Polioptila caerulea

Thrushes (Turdidae)

Western Bluebird

Sialia mexicana

Mountain Bluebird

Sialia currucoides

Townsend's Solitaire

Myadestes townsendi

Swainson's Thrush

Catharus ustulatus

Hermit Thrush

Catharus guttatus

IAmerican Robin

Turdus migratorius

Varied Thrush

Ixoreus naevia

Babblers (Timaliidae)

Wrentit

Chamaea fasciata

Mockingbirds and Thrashers (Mimidae)

Gray Catbird

Dumetella carolinensis

Northern Mockingbird

Mimus polyglottos

California Thrasher

Toxostoma redivivum

Starlings and Mynas (Sturnidae)

European Starling

Sturnus vulgaris

Pipits and Wagtails (Motacillidae)

American Pipit

Anthus rubescens

Waxwings (Bombycillidae)

Cedar Waxwing

Bombycilla cedrorum

Silky Flycatchers (Ptilogonatidae)

Phainopepla

Phainopepla nitens

Wood Warblers (Parulidae)

Orange-crowned Warbler

Vermivora celata

Nashville Warbler

Vermivora ruficapilla

Yellow Warbler

Dendroica petechia

Yellow-rumped Warbler

Dendroica coronata

Black-throated Gray Warbler

Dendroica nigrescens

Townsend's Warbler

Dendroica townsendi

Hermit Warbler

Dendroica occidentalis

MacGillivray's Warbler

Oporornis tolmiei

Common Yellowthroat

Geothlypis trichas

'Wilson's Warbler

Wilsonia pusilla

Yellow-breasted Chat

Icteria virens

Tanagers (Thraupidae)

\Western Tanager

Piranga ludoviciana
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed

Family

Common Name

Scientific Name

Towhees and Sparrows (Emberizidae)

Green-tailed Towhee

Pipilo chlorurus

Spotted Towhee

Pipilo maculatus

California Towhee

Pipilo crissalis

Rufous-crowned Sparrow

Aimophila ruficeps

Chipping Sparrow

Spizella passerina

Brewer's Sparrow

Spizella breweri

Black-chinned Sparrow

Spizella atrogularis

\Vesper Sparrow

Pooecetes gramineus

Lark Sparrow

Chondestes grammacus

Sage Sparrow

Amphispiza belli

Savannah Sparrow

Passerculus sandwichensis

Grasshopper Sparrow

Ammodramus savannarum

Fox Sparrow

Passerella iliaca

Song Sparrow

Melospiza melodia

Lincoln's Sparrow

Melospiza lincolnii

\White-throated Sparrow

Zonotrichia albicollis

Golden-crowned Sparrow

Zonotrichia atricapilla

White-crowned Sparrow

Zonotrichia leucophrys

Dark-eyed Junco

Junco hyemalis

Grosbeaks and Buntings (Cardinalidae)

Black-headed Grosbeak

Pheucticus melanocephalus

Blue Grosbeak

Guiraca caerulea

Lazuli Bunting

Passerina amoena

Blackbirds and Orioles (Icteridae)

Red-winged Blackbird

Agelaius phoeniceus

Tricolored Blackbird

Agelaius tricolor

'Western Meadowlark

Sturnella neglecta

Yellow-headed Blackbird

Xanthocephalus xanthocephalus

Brewer's Blackbird

Euphagus cyanocephalus

Brown-headed Cowbird

Molothrus ater

Hooded Oriole

Icterus cucullatus

Bullock's Oriole

Icterus bullockii

Finches (Fringillidae) Purple Finch Carpodacus purpureus
Cassin's Finch Carpodacus cassinii
House Finch Carpodacus mexicanus
Red Crosshill Loxia curvirostra
Pine Siskin Carduelis pinus

Lesser Goldfinch

Carduelis psaltria

Lawrence's Goldfinch

Carduelis lawrencei

IAmerican Goldfinch

Carduelis tristis

Evening Grosbeak

Coccothraustes vespertinus

Weaver Finches (Passeridae)

House Sparrow

Passer domesticus

Opossumes (Didelphidae)

\Virginia Opossum

Didelphis virginiana

Shrews (Soricidae)

Vagrant Shrew

Sorex vagrans
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Appendix C. Common and Scientific Names of Fish and Wildlife Species in the Stony Creek

Watershed

Family

Common Name

Scientific Name

Ornate Shrew

Sorex ornatus

Trowbridge's Shrew

Sorex trowbridgii

Moles (Talpidae)

Broad-footed Mole

Scapanus latimanus

Vespertilionid Bats (Vespertilionidae)

'Yuma Myotis

Myotis yumanensis

California Myotis

Myotis californicus

Western Pipistrelle

Pipistrellus hesperus

Big Brown Bat

Eptesicus fuscus

Hoary Bat

Lasiurus cinereus

Townsend's Big-eared Bat

Corynorhinus townsendii

Pallid Bat

Antrozous pallidu

Free-tailed Bats (Molossidae)

Brazilian Free-tailed Bat

Tadarida brasiliensis

Rabbits (Leporidae)

Brush Rabbit

Sylvilagus bachmani

Desert Cottontail

Sylvilagus audubonii

Black-tailed Jackrabbit

Lepus californicus

Squirrels and Chipmunks (Sciuridae)

Sonoma Chipmunk

Tamias sonomae

Allen's Chipmunk

Tamias senex

California Ground Squirrel

Spermophilus beecheyi

Western Gray Squirrel

Sciurus griseus

Douglas' Squirrel

Tamiasciurus douglasii

Pocket Gophers (Geomyidae)

Botta's Pocket Gopher

Thomomys bottae

Kangaroo Rats and relatives (Heteromyidae)

California Kangaroo Rat

Dipodomys californicus

Beavers (Castoridae)

Beaver

Castor canadensis

Deer Mice, Voles and relatives (Cricetidae)

Western Harvest Mouse

Reithrodontomys megalotis

Brush Mouse

Peromyscus boylii

Deer Mouse

Peromyscus maniculatus

Pinyon Mouse

Peromyscus truei

Dusky-footed Woodrat

Neotoma fuscipes

California VVole

Microtus californicus

Muskrat Ondatra zibethicus
Old World Rats and Mice (Muridae) Black Rat Rattus rattus

Norway Rat Rattus norvegicus

House Mouse Mus musculus
New World Porcupines (Erethizontidae) Porcupine Erethizon dorsatum
Foxes, Coyotes and relatives (Canidae) Coyote Canis latrans

Gray Fox Urocyon cinereoargenteus
Bears (Ursidae) Black Bear Ursus americanus
Raccoons and relatives (Procyonidae) Ringtail Bassaricus astutus

Raccoon Procyon lotor

Weasels, Badgers and relatives (Mustelidae)

American Marten

Martes americana

Pacific Fisher

Martes pennanti

Long-tailed Weasel

Mustela frenata

Mink

Mustela vison
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Watershed

Family

Common Name

Scientific Name

American Badger

Taxidea taxus

\Western Spotted Skunk Spilogale putorius
Striped Skunk Mephitis mephitis
River Otter Lutra canadensis
Cats (Felidae) Mountain Lion Felis concolor
Bobcat Lynx rufus
Pigs (Suidae) Wild Pig Sus scrofa
Deer (Cervidae) Mule Deer Odocoileus hemionus
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canyon live oak, Pacific madrone, coast live oak and, to a lesser extent, California black
oak, ponderosa pine, sugar pine, and incense-cedar (Thorne 1976, Kichler 1977, Parker
and Matyas 1981).

HABITAT STAGES
Vegetation Changes

1;2-5:S-D;6. This habitat is climax in most cases; however, it can occur as a seral stage of
mixed conifer forests. Vegetation response following disturbance, such as fire or logging,
begins with a dense shrubby stage dominated by taller broad-leaved species. The stand
gradually increases in height, simultaneously developing into two canopy strata with
faster growing conifers above and broad-leaved species below. On mesic sites the conifer
component overtakes the hardwood component more rapidly than on xeric sites, where
the hardwood component is dominant longer (McDonald 1980).

Duration of Stages

Secondary succession following disturbance is vigorous, with shrubs and trees
regenerating together. The conifer component develops into relatively large, mature trees
within 30 to 50 years. The broad-leaved component normally requires 60-90 years.
Eventually the conifer component overtakes the broad-leaved component. Successional
sequence and timing varies geographically and differs depending on species and
environmental factors such as climate, water, and soil.

PHYSICAL SETTING

Montane Hardwood-Conifer generally occurs on coarse, well-drained mesic soils, in
mountainous terrain with narrow valleys. Slopes average approximately 57 percent with
all aspects encountered. Winters are cool and wet; summers are hot and dry. Northern
California Montane Hardwood-Conifer sites have less rainfall and fog than Redwood
(RDW) or Mixed Conifer (MCN) habitats. In southern California, this habitat is found at
higher elevations, and in moist canyons. Average rainfall is 60 to 170 mm (25 to 65 in),
with some fog. The growing season is 7 to 11 months, with 200 to 300 frost-free days.
Mean summer maximum temperatures are 25 to 36 C (75 to 95 F). Mean winter minima
are 2to 4 C (29 to 30 F) (Munz and Keck 1973).
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MONTANE HARDWOOD VEGETATION

Philip M. McDonald
GENERAL DESCRIPTION
Structure

A typical montane hardwood habitat is composed of a pronounced hardwood tree layer,
with an infrequent and poorly developed shrub stratum, and a sparse herbaceous layer.
On better sites, individual trees or clumps of trees may be only 3 to 4 m (10 to 13 ft)
apart. On poorer sites, spacing increases to 8 to 10 m (26 to 33 ft). Where trees are
closely spaced, crowns may close but seldom overlap. Living crowns on mature canyon
live oaks occupy about 60 percent of the bole on typical sites and up to 80 percent on
poor sites. Tree heights tend to be uniform at most ages in mature stands where
hardwoods occur, but subordinate to conifers. Mature oaks on better sites and in canyons
range between 17 and 30 m (56 and 98 fl) tall and up to 150 cm (59) in) dbh. On poorer
sites, mature trees typically are 10 to 15 m (33 to 49 ft) tall with boles up to 65 cm (26 in)
in dbh, with dome-shaped crowns almost as wide as the trees are tall. On rocky summits,
canyon live oak is a shrub of small diameter, usually less than 4 m (13 ft) in height. Snags
and downed woody material generally are sparse throughout the montane hardwood
habitat.

Composition

In the Coast Range and Klamath Mountains, canyon live oak often forms pure stands on
steep canyon slopes and rocky ridge tops. It is replaced at higher elevations by
huckleberry oak (Parker and Matyas 1980)(No 1980 Lit Cite only 1979 and 1981.). At
higher elevations, it is scattered in the overstory among ponderosa pine, Coulter pine,
California white fir, and Jeffrey pine, the latter on serpentine and peridotite outcrops.
Middle elevation associates are Douglas-fir, tanoak, Pacific madrone, California-laurel,
California black oak, and bristlecone fir. Knobcone pine, Digger pine, Oregon white oak,
and coast live oak are abundant at lower elevations. Understory vegetation is mostly
scattered woody shrubs (manzanita, mountain-mahogany, poison oak) and a few forbs. In
the Transverse and Peninsular ranges of southern California, overstory associates at
middle and higher elevations are Jeffrey pine, ponderosa pine, sugar pine, incense cedar,
California white fir, bigcone Douglas-fir, California black oak, and Coulter pine. At
lower elevations, associates are white alder, coast live oak, bigleaf maple, California
laurel, bigcone Douglas-fir, and occasionally valley oak, Digger pine, and blue oak
(Cheatham and Haller 1975, McDonald and Littrell 1976). Understory shrub species are
manzanita, poison oak, coffeeberry, currant, and ceanothus. In the southern Cascade and
Sierra Nevada ranges, steep, rocky south slopes of major river canyons often are clothed
extensively by canyon live oak and scattered old-growth Douglas-fir. Elsewhere, higher
elevation overstory associates are typical mixed conifer and California black oak; lower
elevation associates are Digger pine, knobcone pine, tanoak, Pacific madrone, and
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scrubby California laurel. Associated understory vegetation includes Oregon-grape,
currant, wood rose, snowberry, manzanita, poison-oak, and a few forbs and grasses.

HABITAT STAGES
Vegetation Changes

1;2-5:S-D. Initial establishment of canyon live oak is by acorns, most of which do not
move far from beneath tree crowns. Wider dissemination of acorns and seeds of associate
species is by birds and mammals. After establishment, canyon live oak sprouts vigorously
from the root crown. Most hardwood associates also sprout prolifically. Rapid sprout
growth enables the hardwoods to capture most of the favorable micro sites, forcing the
conifers to invade harsher sites, or those made harsh by hardwood roots below ground
and hardwood shade above. In most instances, succession is slow. Seldom is canyon live
oak a pioneer species, but occasionally it invades and becomes established on alluvial
soils (Heady and Zinke 1978). Canyon live oak has loose, dead, flaky bark that catches
fire readily and burns intensely (Plumb 1980). Occasional fire often changes a stand of
canyon live oak to live oak chaparral, but without fire for sufficient time, trees again
develop. Where fire is frequent, this oak becomes scarce or even drops out of the
montane hardwood community.

Duration of Stages

A type more stable than Montane Hard wood is difficult to envision. The large number of
species in the type, both conifer and hardwood, allow it to occupy and persist in a wide
range of environments. Good soils and poor, steep slopes and slight, frequently disturbed
and pristine all are at least adequate habitats for one or more species. Longevity (at least
300 years for some species), and large size help to ensure dominance. Seed and sprout
reproductive modes assure both wide spread and stationary reproduction, and
consequently several age and size classes usually are present in most areas. Growth of
most hardwoods, especially canyon live oak, generally is slow and depends on depth and
rockiness of soil, slope, and possibly length of time for roots to reach groundwater (Myatt
1980)

PHYSICAL SETTING

Canyon live oak and associates are found on a wide range of slopes, especially those that
are moderate to steep. Soils are for the most part rocky, alluvial, well drained, coarsely
textured, and poorly developed. Soil depth classes range from shallow to deep. Canyon
live oak, incense cedar, and a few other associates are also found on ultrabasic soils.
Mean summer temperatures in the Montane Hardwood habitat vary between 20 and 25 C
(68 and 77 F) and mean winter temperatures between 3 and 7 C (37 and 45 F). Frost-free
days range from 160 to 230. Annual precipitation varies from 2794 mm (110 in) in the
northern Coast Range to 914 mm (36 in) in the mountains of southern California.
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PASTURE VEGETATION

David C. Zeiner
GENERAL DESCRIPTION
Structure

Pasture vegetation is a mix of perennial grasses and legumes that normally provide 100
percent canopy closure. Height of vegetation varies, according to season and livestock
stocking levels, from a few inches to two or more feet on fertile soils before grazing. Old
or poorly drained pastures may have patches of weeds in excess of two feet in height.

Composition

The mix of grasses and legumes varies according to management practices such as seed
mixture, fertilization, soil type, irrigation, weed control, and the type of livestock on the
pasture. Plant species seeded in pastures also vary with geographic area. In southern
California, Bermuda grass is prevalent. In northern California, ryegrasses, tall fescue,
Dallisgrass, Ladino clover, Salina strawberry clover, and trefoils are preferred (George et
al. 1980). Many California farmers include irrigated pasture in their crop rotation system
(Raguse et al. 1967).

HABITAT STAGES
Vegetation Changes

Height and density of vegetation in irrigated pastures depends on cultural and grazing
management practices. Length of growing season, soil type, seedbed preparation, seed
mix, fertilization, drainage, manure spreading, mowing, and weed control, all influence
the composition, density and height of irrigated pasture vegetation. Also the type of
livestock, stocking rates and duration of grazing impact the composition, density and
height of irrigated pasture vegetation.

Duration of Stages

Irrigated pastures are often a permanent agricultural habitat, established on soils not
suitable for other crops and where an ample water supply is available. It is recommended
that seeding to establish or re-establish irrigated pastures be done in the fall; however,
spring plantings are sometimes made. Re-establishment intervals vary with the
management. With proper management, irrigated pastures will remain productive for
over 30 years.
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PHYSICAL SETTING

Pastures are planted on flat and gently rolling terrain. Flat terrain is irrigated by the
border and check method of irrigation, except on sandy soils or where water supplies are
limited. Pastures established on sandy soils or hills are watered by sprinkler systems.
Hilly lands also use wild flooding; that is, ditches that follow the grade along ridges and
hillsides, where water is released at selected points along the ditch. Climate influences
the length of growing season. For example, pastures at higher elevations or in the north
have a shorter growing season.
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PONDEROSA PINE VEGETATION

E. Lee Fitzhugh
GENERAL DESCRIPTION
Structure

Tree spacing in ponderosa pine stands varies from open patchy to extremely close. On
high quality sites, virgin stands may be 46-55 m (150-180 ft) high, with diameters from
0.91.2 m (3-4 ft) (Harlow and Harrar 1950). Typical overstory coverage of all layers may
exceed 100% (Vankat 1970). Other conifers, when present, provide denser crowns than
do the pine, thus creating habitat diversity. Grasses, shrubs, and deciduous trees may be
present or absent. Typical coverage of shrubs is 10-30% and of grasses and forbs is 5-
10% (Barbour 1986).

Composition

The ponderosa pine habitat includes pure stands of ponderosa pine as well as stands of
mixed species in which at least 50% of the canopy area is ponderosa pine. Associated
species vary depending on location in the state and site conditions. Typical tree associates
include white fir, incense cedar, Coulter pine, Jeffrey pine, sugar pine, Douglas-fir,
bigcone Douglas-fir, canyon live oak, California black oak, Oregon white oak, Pacific
madrone and tanoak. Associated shrubs include manzanita, ceanothus, mountain-misery,
Pacific dogwood, hairy yerba santa, yellowleaf silktassel, bitter cherry, California
buckthorn, poison-oak, Sierra gooseberry. Grasses and forbs include slimleaf brome,
Orcutt brome, carex, smallflower melicgrass, bluegrass, bottlebrush squirreltail,
bedstraw, bracken fern, bush morning-glory, rhomboid clarkia, Child's blue-eyed mary,
shrubby eriastrum, splendid gilia, Sierra iris, whisker-brush, Inyo bush lupine, summer
lupine, purple nightshade, streptanthus, gooseroot violet, and wild iris.

HABITAT STAGES
Vegetation Changes

2-5;SD. Most ponderosa pine stands that include other coniferous trees probably are
maintained by periodic ground fires. In many of these stands, crown fires result in dense
montane chaparral communities (Cheatham and Haller, 1975). Young, dense stands, as in
plantations, exclude most undergrowth once trees attain a closed canopy. Prior to that,
dense brush is typical, but an herbaceous layer may develop on some sites.

Duration of Stages

On sites or areas that are dry or of low quality, significant pine regeneration may depend
on concurrent disturbance of chaparral and a good pine seed crop with favorable weather.
Thus, it may require 50-100 years for significant pine regeneration in the absence of
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intervention. Clearcuts with minimal brush control develop a dense stand of pole-size
trees in 2030 years, twice the time required when brush is completely removed. Dense
brush is typical in young stands and an herbaceous layer may develop on some sites. On
drier sites, there are fewer tendencies for succession toward shade-adapted species. Sites
disturbed by fire or logging sometimes are converted to dense montane chaparral or
mixed chaparral. Moist chaparral areas of higher site quality tend to develop directly into
mixed conifer stands. As young, dense stands age and attain a closed canopy, they
exclude most undergrowth. When other adapted conifers occur in moist ponderosa pine
stands of medium to high site quality, they may form a significant understory in about 20
years in the absence of fire. If allowed to continue, such succession may change the
structure and composition of the stand within 40 years sufficiently to favor wildlife
adapted to mixed conifer habitats. Most ponderosa pine stands that include other
coniferous trees probably are maintained by periodic ground fires (Cheatham and Haller
1975).

PHYSICAL SETTING

The lower elevational limit of the habitat may correspond to a mean annual temperature
less than 13 C (55 F) and precipitation greater than 350 mm (33 in) except in southern
California (Barbour 1986). Brown (1982) reported a minimum precipitation level of 635
mm (25 in) annually in the Peninsular Ranges. Ponderosa pine is found on all aspects,
depending on soils and location within the local elevational range. Less than one-third of
the precipitation is snowfall (Barbour 1986).
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RIVERINE VEGETATION

William E. Grenfell Jr.
GENERAL DESCRIPTION
Structure

Intermittent or continually running water distinguishes rivers and streams. A stream
originates at some elevated source, such as a spring or lake, and flows onward at a rate
relative to slope or gradient and the volume of surface runoff or discharge. Velocity
generally declines at progressively lower altitudes, and the volume of water increases
until the enlarged stream finally becomes sluggish. Over this transition from a rapid,
surging stream to a slow, sluggish river, water temperature and turbidity will tend to
increase, dissolved oxygen will decrease and the bottom will change from rocky to
muddy (McNaughton and Wolf 1973).

AQUATIC ENVIRONMENT
Composition

The majority of fast stream inhabitants live in riffles, on the underside of rubble and
gravel, sheltered from the current. Characteristic of the riffle insects are the nymphs of
mayflies, caddisflies, alderflies, stoneflies; and the larva and pupae of true flies. In pools,
the dominant insects are burrowing mayfly nymphs, dragonflies, damselflies and water
striders. Water moss and heavily branched filamentous algae are held to rocks by strong
holdfasts and align with the current. Other algae grow in spheric, or cushion-like colonies
with smooth, gelatinous surfaces. Algae growth in streams often exhibits zonation on
rocks, which is influenced by depth and current. With increasing temperatures,
decreasing velocities and accumulating bottom sediment, organisms inhabiting fast water
are replaced by organisms adapted to slower moving water. Mollusks and crustaceans
replace the rubble-dwelling insect larvae. Backswimmers, water boatmen and diving
beetles inhabit sluggish stretches and backwaters. Emergent vegetation grows along
riverbanks, and duckweed floats on the surface. Abundant decaying matter on the river
bottom promotes the growth of plankton populations that are not usually found in fast
water.

AQUATIC ZONES AND SUBSTRATES

The riverine habitat exists in structural classes 1; 24:0-B. Open water (1) is defined as
greater than 2 meters in depth and/or beyond the depth of floating rooted plants, and does
not involve substrate. Small rivers and streams may not have an open water zone. The
submerged zone (2) is between open water and shore. The shore (4) is seldom flooded
(except for wave wash or fluctuations in flow) and is less than 10 percent canopy cover.
For shorelines with 10 percent canopy cover or more, use a terrestrial habitat designation.
The rate at which a stream erodes its channel is determined by the nature of the substrate,
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composition of the water, climate and the gradient. The greater the slope, the greater the
capacity to transport abrasive materials through increased velocity. Most natural riverine
systems are relatively stable over long periods of time as long as there is no human
interference. The building of dams and the dredging and straightening of stream channels
are in the most important factors controlling the duration of stream and river types.

PHYSICAL SETTING

Streams begin as outlets of ponds or lakes (lacustrine), or rise from spring or seepage
areas. All streams at some time experience very low flow and nearly dry up. Some
streams, except for occasional pools, dry up seasonally every year. The temperature of
the riverine habitat is not constant. In general, small, shallow streams tend to follow, but
lag behind air temperatures, warming and cooling with the seasons. Rivers and streams
with large areas exposed to direct sunlight are warmer than those shaded by trees, shrubs
and high, steep banks. The constant swirling and churning of high-velocity water over
riffles and falls result in greater contact with the atmosphere and thus have high oxygen
content. In polluted waters, deep holes or low velocity flows, dissolved oxygen is lower
(Smith 1974).
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URBAN VEGETATION

Joe R. McBride and Chris Reid
GENERAL DESCRIPTION
Structure

The structure of urban vegetation varies, with five types of vegetative structure defined:
tree grove, street strip, shade tree/lawn, lawn, and shrub cover. Tree groves, common in
city parks, green belts, and cemeteries, vary in height, tree spacing, crown shape, and
understory conditions, depending upon the species planted and the planting design.
However, they have a continuous canopy. Mature tree groves in San Francisco vary in
height from 19.3 m (64 ft) (eucalyptus) to 14.5 m (48 ft) (Monterey cypress). Ground
cover in these groves ranges from 0 to 90 percent (McBride and Froehlich 1 984). Street
tree strips show variation in spacing of trees, depending upon species and design
considerations. Both continuous and discontinuous canopies are observed. Most street
tree strips are planted in grass, but other ground covers are not uncommon. Shade trees
and lawns are typical of residential areas and reminiscent of natural savannas. Structural
variation in the shade tree/lawn type is typical when a large number of species are
incorporated in the landscape. Lawns are structurally the most uniform vegetative units of
the California urban habitat. A variety of grass species are employed, which are
maintained at a uniform height and continuous ground cover. Biomass productivity is
greater than natural grasslands because of irrigation and fertilization (Falk 1977). Shrub
cover is more limited in distribution than the other structural types. Hedges represent a
variation of the urban shrub cover type. Species, planting design, and maintenance
control the structural characteristics of this type. Height ranges from 10 cm (4 in) tall to
tree height. The juxtaposition of urban vegetation types within cities produces a rich
mosaic with considerable edge areas. The overall mosaic may be more valuable as
wildlife habitat than the individual units in that mosaic.

Composition

Species composition in urban habitats varies with planting design and climate.
Monoculture is commonly observed in tree groves and street tree strips. A survey of tree
groves in San Francisco parks showed that three species (eucalyptus, Monterey cypress,
and Monterey pine) composed 75 percent of total tree cover (McBride and Froehlich
1984), and these species were almost exclusively planted in pure stands. Climatic
variation associated with elevation in California also influences the mix of tree species.
For example, in urban areas a comparison of urban forests found a species richness of 7
tree species per hectare (=3/acre) in South Lake Tahoe and 30 tree species/ hectare
(=12/acre) in Menlo Park. The difference in species richness is due largely to the low
winter temperatures in South Lake Tahoe (McBride and Jacobs 1979). A distinguishing
feature of the urban wildlife habitat is the mixture of native and exotic species. Both
native and exotic species are valuable, with exotic species providing a good source of
additional food in the form of fruits and berries.
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HABITAT STAGES
Vegetation Changes

Most units of urban vegetation are relatively static in species composition because of
maintenance. Neglected units often are invaded by exotic and native species. Neglected
forest groves at the Presidio, San Francisco, have developed locally dense understories of
poison oak or Algerian ivy. Lawns are commonly invaded by Bermuda grass and crab
grass as well as broad-leaved weeds (i.e., dandelion, English daisy, etc.). Viewed from
early urbanization to the present, urban vegetation appears less static. McBride and
Jacobs (1976) describe changes in the preference of Menlo Park homeowners for
different tree species over the last 100 years. The California pepper tree and London
plane have been supplanted by camphor, Modesto ash, purple plum, and sweetgum.
Vegetation structure also changes through time as a result of maturation. Tree and shrub
height, and crown closure, increase during this maturation process.

Duration of Stages

Urban vegetation, especially urban tree cover, is relatively recent only about 100 years.
Many trees remain from pre-settlement forest or savanna and can be expected to survive
for centuries. In contrast, most species in urban tree groves are not long-lived. For
example, Monterey pine and Monterey cypress are relatively short-lived species, only
100 to 150 years. Wind throw and wind breakage are common to stands where these
species exceed 90 years old (McBride and Froehlich 1984). In older stands in Golden
Gate Park, San Francisco, tree defects were observed in 91 percent of Monterey pine and
56 percent of Monterey cypress trees (Smith et al. 1980).

PHYSICAL SETTING

Urban habitats are not limited to any particular physical setting. The first California cities
were situated along coastline or major rivers providing marine or riparian habitats that
continue to influence wildlife diversity in these cities. Urban climate varies in
temperature and wind velocity from the surrounding countryside (Lowry 1967). Heat
islands, warmer zones in the most densely developed portions or cities, often show
temperatures that are 3 to 5 C warmer than the undeveloped landscape. Wind velocities
are reduced in urban areas except where high-rise construction has occurred. Tall
structures can funnel wind through man-made canyon to velocities well above those
found over undeveloped landscape.
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VALLEY FOOTHILL RIPARIAN VEGETATION

William E. Grenfell Jr.
GENERAL DESCRIPTION
Structure

Canopy height is approximately 30 m (98 ft) in a mature riparian forest, with a canopy
cover of 20 to 80 percent. Most trees are winter deciduous. There is a subcanopy tree
layer and an understory shrub layer. Lianas (usually wild grape) frequently provide 30 to
50 percent of the ground cover and festoon trees to heights of 20 to 30 m (65 to 98 ft).
Herbaceous vegetation constitutes about one percent of the cover, except in openings
where tall forbs and shade-tolerant grasses occur (Conard et al. 1977). Generally, the
understory is impenetrable and includes fallen limbs and other debris.

Composition

Dominant species in the canopy layer are cottonwood, California sycamore and valley
oak. Subcanopy trees are white alder, box elder and Oregon ash. Typical understory
shrub layer plants include wild grape, wild rose, California blackberry, blue elderberry,
poison oak, buttonbrush, and willows. The herbaceous layer consists of sedges, rushes,
grasses, miner's lettuce, Douglas sagewort, poison hemlock, and hoary nettle.

HABITAT STAGES
Vegetation Changes

1;2-5:S-D. Cottonwoods grow rapidly and can reach WHR size/age class 5 in about 20 to
25 years. One specimen measuring 92 cm (36 in) (inside the bark) showed an age of 29
years (Sudworth 1908). This secondary succession to climax could occur as rapidly as 25
to 30 years in VRI habitats dominated by cottonwood. One valley oak tree 54 cm (21 in)
in diameter (WHR size/age class 4) showed an age of 57 years. Valley oak dominated
riparian systems would probably take 75+ years to reach climax/maturity. Some VRI
types consisting of only a shrub layer (VRI 1;2: S-D) (willows, wild rose, blackberry)
may persist indefinitely.

Duration of Stages

Shrubby riparian willow thickets may last 15-20 years before being overtopped and
shaded out by cottonwoods. Cottonwood or willow tree habitats close to river channels
that receive a good silt infusion, without major disruptive flows, tend to be self-
perpetuating (R. Holland pers. comm.).
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PHYSICAL SETTING

Valley-foothill riparian habitats are found in valleys bordered by sloping alluvial fans,
slightly dissected terraces, lower foothills, and coastal plains. They are generally
associated with low velocity flows, flood plains, and gentle topography. Valleys provide
deep alluvial soils and a high water table. The substrate is coarse, gravelly or rocky soils
more or less permanently moist, but probably well aerated (Cheatham and Haller 1975).
Average precipitation ranges from 15 to 76 cm (6-30 in), with little or no snow. The
growing season is 7 to 11 months. Frost and short periods of freezing occur in winter
(200 to 350 frost-free days). Mean summer maximum temperatures are 24 to 39 C (75 to
102 F), mean winter minima are 2 to 7 C (29 to 44 F) (Munz and Keck 1973). VRI
habitats are characterized by hot, dry summers, mild and wet winters. Coastal areas have
a more moderate climate than the interior and receive some summer moisture from fog
(Bailey 1980). Potential evaporation during the warmest months is often greater than
precipitation. Low rainfall and stream flow result in water scarcity in many parts of the
area.
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VALLEY OAK WOODLAND VEGETATION

Lyman V. Ritter
GENERAL DESCRIPTION
Structure

This habitat varies from savanna-like to forest-like stands with partially closed canopies,
comprised mostly of winter-deciduous, broad-leaved species. Denser stands typically
grow in valley soils along natural drainages. Tree density decreases with the transition
from lowlands to the less fertile soils of drier uplands. Exceptions to this pattern are
known, especially in the central coastal counties (N. H. Pillsbury, pers. comm.).
Similarly, the shrub layer is best developed along natural drainages, becoming
insignificant in the uplands with more open stands of oaks. Valley oak stands with little
or no grazing tend to develop a partial shrub layer of bird-disseminated species, such as
poison oak, toyon, and coffeeberry (J. R. Griffin, pers. comm.). Ground cover consists of
a well-developed carpet of annual grasses and forbs. Mature valley oaks with well-
developed crowns range in height from 15 to 35 m (49 to 115 ft) (Cheatham and Haller
1975, Conard et al. 1977).

Composition

Canopies of these woodlands are dominated almost exclusively by valley oaks (Conard et
al. 1977). Tree associates in the Central Valley include California sycamore, Hinds black
walnut, interior live oak, box elder, and blue oak. The shrub understory consists of poison
oak, blue elder, California wild grape, toyon, California coffeeberry, and California
blackberry. Various sorts of wild oats, brome, barley, ryegrass, and needlegrass dominate
the ground cover. Digger pine and coast live oak are associated with VOWSs along the
Coast Range (Parker and Matyas 1979). Griffin (1976) reported that Coulter pine and
canyon live oak are found in a montane Savannah of valley oak in the Santa Lucia Range,
Monterey County.

HABITAT STAGES
Vegetation Change

1;2-5:S-D. In most remaining VOW, little recruitment of young oaks occurs to replace
the veteran oaks dying of natural causes or being destroyed by urban and agricultural
development (White 1966, Griffin 1973, 1976, 1977). The lack of oak recruitment seems
to be related to animal damage of acorns and seedlings (Griffin 1980a, b). The successful
combination of circumstances for valley oak establishment is speculative. The future of
this habitat in valley locations seems to be fewer valley oaks and more open grassland
(Griffin 1976). However, Griffin (1976) found that the current absence of ground fire
encourages the invasion of evergreen oaks, Coulter pine, or both, in upland sites in the
Santa Lucia Mountains. Presently, most valley oak stands are in mature stages 5:S-D, but
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structural classes 1-5:S-D are presumably possible. Canopy development and plant
density are variable. Only a few localized studies give quantitative data on the structure
of VOW (see Griffin 1976, Conard et al.1977).

Duration of Stages

Secondary succession of VOWSs under natural conditions has not been studied and little
opportunity exists for its study. Most surviving stands appear to be between 100 and 300
years old, and individual valley oaks may live as long as 400 years (Stern 1977). Valley
oaks seem to be tolerant of flooding (Harris et al. 1980), and young trees will sprout
when fire damaged (Griffin 1976). Given natural perturbations such as fire and flooding,
and assuming successful regeneration of valley oaks, VOW would probably remain the
climax community.

PHYSICAL SETTING

This habitat occurs in a wide range of physiographic settings but is best developed on
deep, well-drained alluvial soils, usually in valley bottoms. Most large, healthy valley
oaks are probably rooted down to permanent water supplies (Griffin 1973). Stands of
valley oaks are found in deep sills on broad ridge-tops in the southern Coast Range.
Where this type occurs near the coast, it is usually found away from the main fog zone
(Griffin 1976). The climate is Mediterranean, with mild, wet winters and hot, dry
summers.
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WHITE FIR VEGETATION

Karen Shimamoto
GENERAL DESCRIPTION
Structure

The White Fir (WFR) habitat is characterized by nearly monotypic even-aged overstory
(Cheatham and Haller 1975, Paysen et al, 1980, Riegel 1982, Rundel et al. 1977).
Overlapping crowns that cast deep shade are characteristic, although open stands are
common (Cheatham and Haller 1975, Eyre 1980, Riegel 1982). Northern California
specimens grow to about 70 m (230 ft) in height. Southern California specimens grow to
about 30 m (100 ft) (Cheatham and Haller 1975). The understory may consist of sparsely
scattered grasses, forbs, and shrubs, or white fir seedlings and saplings (Cheatham and
Haller 1975, Eyre 1980, Paysen et al. 1980). However, on moist swales or drainage
bottoms, herbaceous cover may approach 100 percent (Rundel et al. 1977). Downed
material usually consists of logs, branches and needle litter (Cheatham and Haller 1975).
Fire influences the white fir habitat by causing a mosaic of even-aged stands in different
successional stages.

Composition

Mature white fir stands, normally monotypic, with more than 80 percent occurring as
white fir, are found throughout California; from the Klamath Mountains along the north
coast to the south coast mountain ranges, and in interior ranges from the Warner
Mountains in the Great Basin to the Clark, Kingston, and New York mountain ranges in
interior southern California (Rundel et al. 1977, Parker and Matyas 1981).

Shade and downed woody material tend to inhibit understory species (Parker and Matyas
1981). In the Klamath Mountains, for example, canyon live oak and chinquapin are the
predominant understory species and open stands usually include squawcarpet and
barberry. Dense stands, however, have herbaceous species such as wake robin, vetch, and
pipsissewa. Jeffrey pine is an associate in the Cascades and Warner mountain ranges,
with greenleaf manzanita and currant as understory shrubs. Tree associates change in the
southern Sierra Nevada, where sugar pine, incense cedar, and red fir are found.
Pipsissewa, wintergreen, current, and snowplant are in the understory (Cheatham and
Haller 1975). In the south coast range and south interior range, sugar pine and single-leaf
pinyon occur as associates of white fir, most commonly on cool, north- and east-facing
slopes, respectively. Rundel et al. (1977) describes white fir vegetative composition over
elevational and moisture differences in the Sierra Nevada.
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HABITAT STAGES
Vegetation Changes

1;2-5:S-D;6. Following disturbance, white fir proceeds through the seral stages (Gordon
1970,1973b, Eyre 1980, Conard 1980, Conard and Radosevich 1982, Hopkins 1982,
Laacke and Fiske 1983). In the grass/forb stage, bare mineral soil provides the best
seedbed for white fir. If the site has been burned, brush seedlings such as manzanita,
snowbrush ceanothus, mountain whitethorn, deerbrush, willow, bittercherry, huckleberry
oak, currant, gooseberry and chinquapin also become established.

In the shrub/sapling stage, large brush fields comprise 75 percent of the vegetative cover
and persist for 30-50 years. Varying density of white fir seedlings (1000-10,000 stems
per ha) establish within 10 to 20 years, growing under and eventually overtopping the
brush. In managed situations, brush is removed and white fir growth increases by as
much as 200 percent in height. In the pole/medium tree stage, white fir overtops the
shrubs, which for the most part are shaded out and die. Sometimes an understory of white
fir establishes by the time the overstory reaches pole height. This multi-layered condition
persists into later stages. In the large tree stage, a characteristic understory develops
including white vein shinleaf, little prince's pine, bracken fern, striped coralroot, and milk
kelloggia primarily root parasites and semi-parasitic species.

Duration of Stages

The duration of the grass/forb stage is dependent on the availability of a white fir seed
source and a good seed crop every 3-9 years (Schopmeyer 1974, Gordon 1978).
Reforestation activities would limit the duration of this seral stage to less than 5 years. In
the shrub/sapling stage, white fir seedlings and saplings can persist for 30 to 50 years
under a brush overstory. The average age in the large tree stage is 250 to 300 years with
70 to 90 cm (28-35 in) dbh (Hopkins 1979a, 1979b).

PHYSICAL SETTING

White fir habitats are found on a variety of soils developed from different parent material,
including volcanic and igneous rocks, granitics, various metamorphics, and sedimentary
material (Franklin and Dyrness 1973, Fowells 1965, Hopkins 1982). Soils are coarse
textured, well-drained, have poorly developed profiles, are often rocky and cold, with
mean annual temperatures from 0 to 10 C (32 -50 F) (Cheatham and Haller 1975, Riegel
1982, Laacke and Fiske 1983a). Cooler north- and east-facing slopes are the most
common sites throughout California; however, Riegel (1982) noted the presence of
unusually xeric white fir stands in the Warner Mountains. Precipitation is between 76-
178 cm (30-70 in) mostly in the form of snow. Almost all precipitation falls between
October and May (Laacke and Fiske 1983).
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