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1 Introduction

The Lower Cosumnes River Watershed Assessment has been prepared to support the Cosumnes
River Preserve Management Plan, which is being developed by the Cosumnes River Preserve.
This assessment characterizes the physical processes, land uses, habitats, and wildlife in the
Cosumnes River watershed. Specific emphasis is given to the lowest portion of the watershed,
which includes the Cosumnes River Preserve—the largest land manager in the lower Cosumnes
River watershed. The Cosumnes River Preserve is a cooperative partnership of the following
entities:

« The Nature Conservancy

a Ducks Unlimited

a Sacramento County Department of Parks and Recreation

« California Department of Fish and Game

a California Department of Water Resources

« State Lands Commission

« Bureau of Land Management
The Cosumnes River Preserve and its Partners are dedicated to:

a Safeguarding and restoring the finest remaining example of a California valley oak
riparian (streamside) ecosystem and its surrounding habitats.

& Restoring and creating freshwater wetlands to increase the Pacific Flyway's populations
of migratory waterfowl.

&« Demonstrating the compatibility of human uses—particularly agriculture, recreation, and
education—with the natural environment.

1.1  PURPOSE AND INTENDED USE OF THE DOCUMENT

In 2006, the Preserve and its Partners embarked on a process to develop a comprehensive
Management Plan that would guide future management activities. This watershed assessment
has been prepared to support that process by compiling information on the various resources that
could affect or would be affected by this management plan.

This document provides a baseline characterization of the current physical, biological, and
cultural resources associated with the Cosumnes River. More specifically, the Lower Cosumnes
River Watershed Assessment provides: (1) a summary of key documents, data sources, and

Cosumnes R\'ver Mdﬂdg@m@ﬂt Pldﬂ Robertson—Br\/an, ‘ﬂC
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experts consulted, regarding the resources of the Cosumnes River; and (2) a summary of the
current and historical state of these systems:

& to further our understanding of floodplain functions in the lower Cosumnes
River watershed,

& to guide the development of management strategies for the Preserve and its
important physical and biological resources, and

a to form the basis for evaluating potential management actions against documented
current conditions.

1.2  DOCUMENT ORGANIZATION

The following sections summarize many technical and scientific documents, as well as numerous
local, state, and federal databases.

Section 2 provides an overview of the geographic boundaries of the entire watershed, including
a more detailed description of the Cosumnes River Preserve management area.

Section 3 provides a general characterization of the hydrology, floodplain topography and
geomorphology, and water resources of the lower Cosumnes River watershed.

Section 4 provides a more focused characterization of the lower watershed and of the Preserve
management area. This characterization includes a description of local land uses; biological
resources, including vegetation, wildlife, and aquatic resources; cultural resources; and an
overview of key restoration projects and research studies.

Robertson-Bryan, Inc. Cosumnes River Management Plan
page 2 The Nature Conservancy
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2 Geographic Scope

The following sections provide an overview of the geography of the Cosumnes River watershed.
This overview is provided at two levels—a watershed level that provides a general description of
the entire watershed, and a more specific overview of the Cosumnes River Preserve management
area in the lower reach of the watershed.

2.1  GENERAL WATERSHED CHARACTERISTICS

The Cosumnes River watershed covers approximately 940 square miles (approximately 600,000
acres), from its headwaters in the Sierra Nevada to its confluence with the Mokelumne River in
the Sacramento-San Joaquin Delta (Figure 2-1). Elevations in the watershed range from a peak
of 7,500 feet to slightly below mean sea level (msl) in the Delta. The watershed boundaries abut
the American River watershed to the north and east, the Mokelumne watershed to the south, and
the Delta to the west (Figure 2-1). The watershed includes portions of EI Dorado, Amador, and
Sacramento counties.

The Cosumnes River is notable because it is the only major Sierra Nevada stream system without
a major dam on its mainstem or major tributaries. Thus, it retains a relatively natural flow
regime of high flows in winter and very low flows in summer (Mount et al. 2001). Sly Park
Reservoir is the only major impoundment in the upper watershed, but it does not have an
appreciable effect on flows. This reservoir is located on Camp Creek, a tributary of the North
Fork Cosumnes River. It has a storage capacity of 41,000 acre-feet (ac-ft) and supplies water
northward to the EIl Dorado Irrigation District in the American River basin.

The Cosumnes watershed crosses the Sierra Nevada and Central Valley physiographic provinces
(Figure 2-2). The upper watershed is in the Sierra Nevada province, while the lower watershed
is in the Central Valley province. Moyle et al. (2003) described several distinct segments of the
watershed, based on geologic, hydrologic, and land use/land cover characteristics, as follows.

The upper watershed is in the Sierra Nevada province, which includes steep-gradient, bedrock-
controlled perennial streams that start in montane meadows (Segments V-VIII, Figure 2-2).
Above Highway 49 the Cosumnes River is divided into three tributaries—the North, Middle, and
South Forks. The upper watershed supports approximately 172,000 acres of conifer forest (29%
of the total watershed) (JSA 2003). Ponderosa pine forest is the dominant vegetation
community, with some red fir montane forest in the uppermost region near the headwaters (ESA
1991). The Sierra Nevada today is a mixture of private and public lands, mainly EI Dorado
National Forest, as well as some Bureau of Land Management holdings.

Cosumnes R\'ver Mdﬂdg@m@ﬂt Pldﬂ Robertson—Br\/an, ‘ﬂC
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Source. Moyle et al. 2003.

Figure 2-2. Cosumnes River watershed showing the major geologic regions, fault zones, and stream raches

Cosumnes RiV@f /\/\anagement Pldl’]

Robertson-Bryan, Inc.
The Nature Conservancy page 5



Lower Cosumnes River WaTersHEd AsSESSMENT

The uppermost watershed has been extensively logged and crossed by roads. Significant land
use/land cover change is taking place in the lower reaches of these tributaries (Segments V-VI,
Figure 2-2), principally associated with vineyards, grazing, and urbanization (Moyle et al. 2003).

The three forks of the Cosumnes converge near Highway 49 to form the mainstem Cosumnes
River (Segment IV). Flows in the foothill mainstem reach are perennial, but typically low by
late summer. Portions of this reach were heavily altered by hydraulic mining during the late
1800s and by gold dredging of stream placers in the 1900s. Latrobe Falls, the largest cascade in
the entire watershed and the uppermost limit for migrating salmon, is close to the downstream
boundary of the upper watershed. The middle portion of the watershed supports approximately
120,000 acres of oak woodlands and chaparral, which make up approximately 20% of the
watershed. This area is largely privately owned. Land use today is dominated by grazing, with
minor urbanization. The middle and upper watershed supports roughly 7,000 acres of vineyards,
including the Shenandoah Valley region.

The lower watershed is in the Central Valley province, which contains the low-gradient, alluvial
sections of river that are linked to broad floodplains that make up much of the valley floor
(Moyle et al. 2003). Land use in the lower watershed includes over 50,000 acres (8%) of
cropland and nearly 16,000 acres (2%) of orchards and vineyards (JSA 2003). The river segment
from Highway 16 down to Highway 99 is an incised meandering channel (Segment I11, Figure
2-2) that is lined with agricultural levees and limited riparian vegetation. Historically, the
floodplain was dominated by riparian forest, grassland, and oak savannah. Today, almost all the
adjacent floodplain is used for vineyards and irrigated row crops, with scattered single-family
homes.

The river channel below Highway 99 is less incised (PWA 1997). Discontinuous low-levees and
riparian forests flank the channel. Flow in the nontidal, open floodplain reach of the Cosumnes
decreases rapidly during the summer, typically becoming discontinuous by late August due to
lowered groundwater conditions (Mount et al. 2001).

The tidal flood basin segment (Segment I, Figure 2-2) includes the portion of the Cosumnes from
the confluence with the Mokelumne River, upstream to the limits of tidal influence (Twin Cities
Road bridge). Historically, the river here consisted of multiple, shifting channels in a broad
floodplain, which supported a mosaic of aquatic and terrestrial habitats, including riparian forest,
seasonal and perennial wetlands, permanent sloughs, and seasonal floodplain lakes. Today,
much of the tidally influenced floodplain is farm fields protected by low levees that do not
prevent seasonal flooding. The Cosumnes River Preserve, located in the lowest reach of the
watershed, has remnant valley oak riparian woodlands and is an important wintering area for
waterfowl.

Robertson-Bryan, Inc. Cosumnes River Management Plan
page 6 The Nature Conservancy
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In addition to the mainstem Cosumnes River, several tributaries drain into the lower watershed—
Deer Creek, Badger Creek, and Laguna Creek (Figure 2-2). Of these tributaries, Deer Creek is
the largest and drains an area of low foothills approximately 9 miles northeast of Highway 16.
Historically, Deer Creek and the Cosumnes River were part of the same connected floodplain
downstream of Dillard Road, but are now separated by a system of levees.

Dry Creek, another major tributary to the Cosumnes River, drains about 348 square miles of the
Sierra Nevada and Central Valley provinces between the Cosumnes and Mokelumne watershed
(Figure 2-1). The upper Dry Creek watershed has a peak elevation of approximately 3,300 feet
msl in an area characterized by relatively steep slopes. Dry Creek historically connected to the
Mokelumne River, but was routed through Grizzly Slough to the Cosumnes River before 1910,
when levees along the lower Cosumnes and Mokelumne rivers were constructed to convert
sloughs and wetlands to arable land (PWA 2004). The watershed spans several elevational
vegetation zones, from coniferous forests in the upper elevations, to valley oak riparian
bottomlands in the lower portion.

2.2  COSUMNES RIVER PRESERVE MANAGEMENT AREA

The Nature Conservancy (TNC) and its partners—Ducks Unlimited, Sacramento County
Department of Parks and Recreation, California Department of Fish and Game, Department of
Water Resources, Bureau of Land Management, and the State Lands Commission established the
Cosumnes River Preserve in 1987. By 1998 the Preserve included some 13,000 acres. Today,
lands protected by these different organizations total approximately 45,600 acres.

A variety of habitats, including riparian forest, oak woodlands, valley grasslands, seasonal and
perennial wetlands, tidal wetlands and agricultural lands, are found in the Preserve. The
Preserve provides public access to the river and the surrounding riparian areas and opportunities
to hike designated trails, kayak through sloughs, and observe wildlife that inhabit one of the last
remaining tracts of bottomland riparian forest in the Central Valley.

Cosumnes River Management Plan Robertson-Bryan, Inc.
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3 Watershed Characterization
3.1 HYDROLOGY

Federal, state, and local agencies have prepared numerous hydrologic and hydraulic studies on
the Cosumnes River and the North Delta. Initial surveys of these watersheds date back to the
1860s and streamflow, stage, and climate data have been recorded since the early 1900s.
Agencies conducting regional hydrologic and hydraulic studies include the U.S. Army Corps of
Engineers (USACE), the U.S. Geological Survey (USGS), Omochumne-Hartnell Water District
(OHWD), the California Department of Water Resources (DWR), TNC, and other local
agencies. Relevant hydrologic and hydraulic studies that have been completed to date are listed
in Appendix A, Cosumnes-Mokelumne Rivers Floodplain Reports and Studies.

Past studies of the Cosumnes River watershed focused on the physical, biologic, and aquatic
characteristics of the watersheds. Physical studies include assessments of the hydrologic,
hydraulic, and geomorphic processes observed in the watershed with the purpose of developing a
better understanding of these physical processes. A summary description of these processes in
the study area, based on the results of studies cited in Appendix A, is presented in the following
sections.

3.1.1 Precipitation

Winter storms account for about 80% of the annual precipitation in the Cosumnes River
watershed. The mean annual precipitation ranges from about 22 inches at the foothill line
(approximately 500 feet msl) to 60 inches in the upper portion of the watershed. Mean annual
precipitation over the watershed is shown in Figure 3-1.

Figure 3-2 shows the typical monthly precipitation pattern for the valley floor region (Lodi,
elevation 40 feet msl), the foothill region (Camp Pardee near Pardee Reservoir, elevation 658
feet msl, and Sly Park Reservoir, elevation 3,350 feet msl) over the Cosumnes and Mokelumne
River watersheds.

USACE reports, and other studies suggest, that rain-on-snow events, rather than just snow melt,
historically resulted in floods with the greatest peak runoff in the Cosumnes River watershed.
However, the Cosumnes River watershed typically does not receive significant amounts of
snowfall because of its low peak elevation and, therefore, most floods are caused by intense
rainfall events (Sacramento County Water Agency 2005).

Cosumnes River Management Plan Robertson—Bryan, Inc.
The Nature Conservancy page 9



Lower Cosumnes River WaTeRsHEd AsSESSMENT

Elk Grove /'

A

County Line

1:600,000
0 25 5 10 15

: P e, ||
A K Roserrson - Bryan, Inc. !

Source: U.S. Weather Service

Figure 3-1. Mean annual precipitation for the Cosumnes and Mokelumne river watersheds.
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Figure 3-2. Typical average monthly precipitation at various locations in the Cosumnes and Mokelumne watersheds.
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3.1.2 Historical Flow Patterns

Cosumnes River flows are primarily the result of winter storms, with limited seasonal snow melt.
Only about 16% of the watershed lies above the typical snow-level elevation of 5,000 feet.
Consequently, only a small portion of the upper reaches of the watershed receive significant
snowfall, and the flow regime of the river is influenced primarily by rainfall.

Historically, below Highway 16 (river mile [RM] 33), the Cosumnes was hydraulically
connected to the regional groundwater aquifer, making this segment of the river a “gaining
river.” The lack of precipitation during the summer reduced flows in the valley segment to near
zero. However, the input of groundwater to the river channel historically kept the channel and
associated wetland areas wet throughout the summer for the entire length of the river. Over the
past 60 years, groundwater pumping has reduced groundwater levels in the valley segment,
leading to a decline of groundwater input to the river and eventually making the river a “losing
river.” The groundwater table underlying the Cosumnes has fallen as much as 60 feet in some
areas and has become disconnected from the river channel in this valley segment. Mount et al.
(2001) estimated that the seepage loss from the Cosumnes River on the valley floor is on the
order of 1-2 cubic feet per second (cfs) per river mile

Declining groundwater levels have caused the Cosumnes River to become completely dewatered
from Highway 16 downstream to the tidally influenced reach of the river, below Twin Cities
Road, during the summer and fall in all but the wettest years. A comparison of historical data
from the USGS gauges at Michigan Bar (RM 36) and McConnell (RM 11) from 1941 to 1982
suggest that flow volumes in the valley segment of the Cosumnes have steadily decreased,
despite no appreciable change in precipitation. Mount et al. (2001) showed that the number of
days per year with average daily flows below 10 cfs at McConnell (downstream) has increased
more than at Michigan Bar (upstream) from 1941 to 1982, indicating that flows losses between
these two gauges has increased. Mount linked these losses to declining groundwater levels,
which decreased and ultimately eliminated baseflow contribution from the regional groundwater
aquifer to the Cosumnes River channel.

The historical average daily flow of the Cosumnes River at Michigan Bar is shown in Figure 3-3
for water years 1960-2004. The Michigan Bar gauge is located at river mile 33, where the river
transitions from a bedrock-confined channel of the foothills to a broader channel on the low
gradient alluvial floodplain. The average monthly flow pattern of the Cosumnes River is shown
in Figure 3-4 and Table 3-1 provides the average monthly flow by water year type for the 1960—
2004 period of record. The information presented in these figures and table shows that flows in
August through October are typically below 30 cfs. When flows fall below 30 cfs at Michigan
Bar, the Cosumnes River is generally dry below Highway 16 because of groundwater seepage
and evaporation.

Robertson-Bryan, Inc. Cosumnes River Management Plan
page 12 The Nature Conservancy
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Table 3-1. Average Monthly Streamflow by Warer Year Type for Water Years 1960 10 2004.
Water Year Type OCT | Nov | DEC| JAN| FEB| MAR | APR | MAY |  JUN | JUL | AUG |  SEP | Annual Flow
cubic feet per second acre-feet
Period Average 31 137 425 931 1,188 1,182 1,047 683 250 60 20 15 357,082
Wet 43 193 819 1,916 1,935 1,902 1,597 1,101 435 113 38 27 606,221
Above Normal 29 245 410 1,103 1,489 1,463 1,105 753 257 57 19 15 414,960
Below Normal 26 94 309 419 1,025 815 1,048 586 199 45 17 10 273,638
Dry 23 74 140 219 536 703 617 371 106 21 7 7 168,859
Critical 22 34 74 121 222 350 288 194 80 13 3 2 84,146

Cosumnes River Management Plan

The Nature Conservancy
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3.1.3 Historical Peak flows and Floods

Hood recurrence inrterval

The USGS (1998) published flood recurrence intervals

for the Cosumnes River based on more than 90 years of The average interval of time within which
record from the Michigan Bar gauge (1907 to 1997). a flood of a given magnitude will be
The USGS also extrapolated flood frequency data equaled or exceeded. For example, the
downstream to selected sites on the Cosumnes River. chance that a flood with a 100-year
The data developed by the USGS is presented in Table recurrence interval will occur in any given
3-2, along with the peak flows for the January 2, 1997, yearis 1/in 100 (s one percent

the flood of record. The 1997 peak flow of 93,000 cfs aneteetliy o liesiane gk

has an estimated recurrence interval of 150 years.

During the period of record for the Michigan Bar gauge, 24 peak flow events of 22,500 cfs (5-
year recurrence level) or greater have occurred. The dates and peak flows for these events are
listed in Table 3-3. Of the peak flows recorded at Michigan Bar between 1907 and 1997, only
two events were greater than a 50-year flow of 66,800 cfs—the 1907 flow of 71,000 cfs and the
1997 flow of 93,000 cfs, the latter which also exceeded the expected 100-year flow of 82,900
cfs. The peak flow of 1907 occurred before the Michigan Bar gauge was operational and was
estimated from high-water marks. Seven years experienced peak flows greater than the expected
10-year flow (34,200 cfs) and below the 50-year flow, all occurring since 1955.

Table 3-2. Peak flows at selected recurrence intervals and locations on the Cosumnes River.

Flow recurrence interval and annual exceedence probabihty (in parentheses) (cfs)

Cosumnes River location

5-year 10-year 50-year 100-year 500-year Jan 9,
(0.9) (0.1 (0.09) (0.01) (0.002) 1997

Cosumnes River at Michigan Bar 99,500 34,200 66,800 82,900 125,000 93,000

Folsom South Canal 923,660 35,900 70,100 86,900 131,000 97,500

Wilton Road Bridge 924,400 37,000 72,200 89,500 134,800 100,000

Highway 99 at McConnel,

, , 28,800 43,500 84,500 104,500 @ 157,100 117,000
mc|udmg D@@I’ CV’@@\(.

Major floods on the Cosumnes River and its major tributaries—Deer, Laguna, and Dry creeks—
occurred as a result of intense precipitation events. Most of the damage that occurs from floods
on the Cosumnes River results from levee failures, land erosion, and silt deposition, which
causes damage to agriculture and roads. A few selected major flood events on the Cosumnes
River are described below.
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Lower Cosumnes River WaTersHed AsSESSMENT

Table 3-3. Hourly peak flow events equal to or

exceeding the 5-year recurrence interval (292,500 dfs).

Date : Peak flow (cfs)
March 19, 1907 71,000
January 13, 1909 98,400
January 31, 1911 928,400
February 21, 1917 99,900
February 6, 1995 93,800
March 25, 1928 99,900
March 31, 1940 926,200
Januery 97, 1949 94,500
March 10, 1943 99,900
Noverber 18,1950 | 97,600
December 23, 1955 42,000
April 3, 1958 99,300
February 1, 1963 39,400
Decerber 93, 1964 37,500
January 21, 1969 99,500
January 13, 1980 34,900
February 16, 1982 37,000
March 13, 1983 96,100
February 17, 1986 45,100
March 11, 1995 924,400
o 1907 leooo .........
February 3, 1998 99,700
December 31, 2005 35,100
April 4, 2006 32,600

« November — December 1950 Storm

Several storms hit the Sierra Nevada between November
18 and December 10, 1950. The peak hourly flow of
27,600 cfs on the Cosumnes River caused levee breaks
along the north bank in the Sloughhouse area.
Approximately 17,600 acres of agricultural land were
flooded along the Cosumnes River from Sloughhouse to
its confluence with the Mokelumne River. An additional
3,900 acres were flooded along Dry Creek. The damage
from this flood was estimated at $234,000, based on the
dollar values at the time of the flood (USACE 1991).

There was a total of 43,600 acres inundated in the
combined Cosumnes and Mokelumne floodplains,
causing approximately $1.9 million in damages (based
on dollar values at the time of the flood) to agricultural
lands and equipment, pastures and livestock, and state
and county roads and bridges (USACE 1991).

- December 1955 Storm

The storm of December 1955 resulted in the second
highest measured peak flow up to this time on the
Cosumnes River—42,000 cfs. Deer and Dry creeks
experienced peak flows of 13,000 cfs and 17,000 cfs,
respectively. The flood caused 30 levee breaks along the
Cosumnes River, flooding approximately 24,900 acres
from Highway 16 to the confluence with the Mokelumne
River (USACE 1991). Flooded lands were mostly
cultivated and grazing lands. In addition to the

agricultural damages, state and county roads and bridges were damaged. Approximately 5,200
acres were flooded along Dry Creek as a result of a peak flow of 17,000 cfs. Total damages
along the Cosumnes River were estimated at $1.4 million, based on dollar values at the time of

the flood.

A total of 57,600 acres were inundated in the combined Cosumnes and Mokelumne floodplains,
causing approximately $2.8 million in damages (based on dollar values at the time of the flood)
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to agricultural lands and equipment, pastures and livestock, and state and county roads and
bridges (USACE 1991). No deaths were directly related to the flood.

L] February 1986 Storm

The storm of February 12-20, 1986,

caused widespread flooding throughout
northern California. The Cosumnes River
experienced a peak flow of 45,100 cfs and

a three-day volume of 198,000 ac-ft.
Approximately 21,700 acres were

inundated along the Cosumnes River,
causing $1.6 million in damages, based on
dollar values at the time of the flood. A
peak flow of 30,300 cfs was recorded on

Dry Creek, with a corresponding three-day
volume of 98,000 ac-ft, both of which are the
largest of the 51-year period of record for Dry Creek.

There was a total of 59,000 acres inundated in the combined Cosumnes and Mokelumne
floodplains, causing an estimated $20 million dollars in damage, based on dollar values at the
time of the flood (USACE 1991).

- January 1997 Storm

Between December 26, 1996, and January 2, 1997, 19 inches of rain fell in Sacramento, and up
to 30 inches fell in parts of the central Sierra Nevada. The storm resulted in the highest peak
flow of record on the Cosumnes River—93,000 cfs—and caused 24 levee breaks along the river.
Approximately 24,000 acres and 80 homes were inundated (Cosumnes River Task Force 2002).
The Sacramento County Agricultural Commissioner estimated that financial losses to county
agriculture reached $13 million.

3.2 FLOODPLAIN TOPOGRAPHY AND GEOMORPHOLOGY

The lower Cosumnes River floodplain (below Highway 16
at RM 32.7) occupies a broad alluvial fan formed from river mile [RM]
aggradation of detrital sediments transported west from the
Sierra Nevada block. As the Sierran block was uplifted and | River mile numbers increase from downstream
tilted west, rivers draining the western Sierran slope cut to upstream. Cosumnes River RM O s the
deep canyons and deposited large quantities of sediment in confluence with the Mokelumne.

the Great Central Valley. Over geologic time, this process Mokelumne River RM O is the confluence
formed a single extensive alluvial plain occupying all but

with the San Joaquin River.
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the tidal portions of the California Trough (Piper et al. 1939) or what is now known as the
Central Valley.

Although the Cosumnes River retains a largely unaltered hydrograph, the geomorphology of the
river and floodplain has been considerably changed since the 1850s due to land use and flood
management activities (rev. in Florsheim and Mount 2003). This system was historically an
interconnected network of multiple river channels, with flows that regularly overtopped the
banks. Since 1849, however, major anthropogenic disturbances have altered the river
hydrogeomorphology and floodplain topography. Hydraulic mining and other erosive land uses
resulted in excessive sedimentation that filled the stream channel. Levees constructed in the
early 1900s confined flows, increased channel incision, and isolated the floodplain from its
sediment source and channel network (PWA 1997). Since the 1920s, much of the floodplain has
been cleared of riparian vegetation, levelled, and converted to agriculture.

The following description of floodplain topography and geomorphology is presented here by
river section as delineated by major road crossings. Appendix B contains detailed topographic
maps of the study area. The major road crossings of the lower Cosumnes River are:

« Highway 16 (RM 32.7)

« Dillard Road (RM 27.5)

« Wilton Road/Central California Traction Company railroad (RM 17.3)
« Highway 99 (RM 11.0)

« Twin Cities Road (RM 5.1)

3.2.1 Dillard Road to Wilton Road

The Cosumnes River and Deer Creek floodplains join immediately below Dillard Road (RM
27.5). Between Dillard Road and Wilton Road (RM 17.3) the floodplain width varies from 1 to
3 miles (Appendix B. Map 1). The headwaters of Deer Creek, a network of approximately six
tributary streams, drain a low elevation foothill area approximately 9 miles northeast of Highway
16. In this segment, the Cosumnes River has five mostly unnamed tributaries entering from the
east at RM 23.5, 22.3, 19.3, and 17.8. Several of these tributaries have small impoundments that
store winter runoff for summer irrigation, livestock watering, and fire protection.

Historically, Deer Creek and the Cosumnes River were part of the same connected floodplain
downstream of Dillard Road. Historical cross-section data show no topographic separation of
these two watercourses in the floodplain (Constantine et al. 2004). The present day Cosumnes
River, and to a lesser extent, Deer Creek, is separated from the floodplain by levees. During
high flow events, the water level in the Cosumnes River channel can be over 10 feet higher than
that of the floodplain.

Cosumnes River Management Plan Robertson-Bryan, Inc
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Figure 3-5 shows a typical floodplain cross-section (looking downstream) between river miles
27.5 and 18. This figure shows the levees adjacent to the Cosumnes River are 15 feet above the
floodplain. The right bank levee, which isolates the river from the floodplain along this entire
segment, is up to 30 feet above the adjacent floodplain in some areas. The left bank levees are
separate and much smaller, with heights of about 8-15 feet. Because Deer Creek has a much
smaller drainage than the Cosumnes River, its levees are also smaller, and intermittent. Levees
associated with Deer Creek, typically along its left bank, only reach heights of approximately 5
feet above the adjacent floodplain. Reclamation District 800 maintains the levees in this river
segment from approximately RM 26 to RM 12.
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Figure 3-5. Profile of the Cosumnes River and Deer Creek floodplain at RM 25 .4.

Flows confined by levees induce scour, causing this segment of the river to incise from 10-15
feet below the level of the floodplain. This incised river channel can convey high flows of
30,000 to 40,000 cfs, preventing floodplain inundation, except during extreme events (JSA
2003).

River bed substrate in this river segment alternates between alluvium—cobbles, gravel and
sand—and duripan, an interglacial paleosoil typically well cemented and resistant to erosion.
Incision changed the river morphology from an alluvial regime to a “rock-controlled” channel by
exposing resistant duripan layers. This affects the erosion-depositional regime of the river by
reducing transient sediment storage bedforms, such as riffles, the lack of which results in all
suspended bed material being transported downstream. Recent studies suggest that the river

IS in the process of adjusting to incision through bank failure and channel widening (Constantine
2001).
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The river slope between Dillard Road and Wilton Road is approximately 4.2 feet per mile
(Appendix B, Map 1). Two seasonal diversion dams, at RM 23 and RM 24, control local
channel elevation by creating deposition upstream of the structures (JSA 2003).

There are three river crossings in this section—Dillard Road (RM 27.5), Folsom South Canal
(RM 22.9), and the Wilton Road-Central California Traction Company bridge complex (RM
17.4). The Dillard Road bridge crossing is perpendicular to the river channel with cylindrical
piles supporting a concrete bridge deck that is above the 100-year flood level. The pilings and
bridge abutments impede water flow and raise the upstream water surface elevation during
normal seasonal events, causing the flows to slow and deposit sediment, as evidenced by the
sand bar and vegetation immediately upstream of the bridge.

The Folsom South Canal is perpendicular to the floodplain, but does not obstruct flow in
Cosumnes River or Deer Creek channels because the canal is piped beneath the channels by
siphons. Between the Cosumnes River and Deer Creek, however, the canal is located on a raised
levee that traverses the floodplain and diverts all floodplain flows to Deer Creek. Figure 3-6
shows a profile of the floodplain at RM 23.1 immediately upstream of the Folsom South Canal.
Figure 3-7 provides an aerial view of the Cosumnes River floodplain for the same area shown in
Figure 3-6. The aerial view shows the Cosumnes River and its right bank levee, the floodplain
on the right, and the Folsom South Canal siphon crossing under the river.

The Wilton Road bridge impedes flow in the Cosumnes River channel by decreasing the channel
width and reducing channel capacity. Because of the reduced capacity and the absence of levees
on the right bank, high flows are allowed to flow from the river channel through a bypass
channel toward Deer Creek. As high flows are redirected into the bypass channel, which was
created by a sand and gravel mining operation and now known as the Wilton Bypass, sediment is
deposited in the floodplain and in the main channel.

3.2.2  Wilton Road to Highway 99

The upland area adjacent to the floodplain is 7 to 15 feet above the floodplain and is drained by
two small tributaries on the east side at RM 17.0 and RM 15.0. Two tributaries on the west side
of the floodplain drain into Deer Creek (Appendix B. Map 2) The floodplain and river channel
along this segment of the river are similar to the Dillard Road to Wilton Road segment, although
channel capacity is significantly reduced to 6,000 cfs downstream of Wilton Road (JSA 2003).
Downstream of the Cosumnes River Overflow Channel (RM 13) the river is less confined and
there are no levees along the left bank, which, when combined with reduced channel capacity,
allows high flows to spread out and inundate the floodplain below the overflow channel. Two
seasonal diversion dams, at RM 12.7 and 16.6, also affect the channel elevation, causing
shallower stream slopes immediately upstream and slightly steeper slopes immediately
downstream of the dams.

Cosumnes River Management Plan Robertson-Bryan, Inc
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Figure 3-6. Profile of Cosumnes River and Deer Creek floodplain at RM 23, upstream of the Folsom South Canal.

FLOODPLAIN

Figure 3-7. Awerial view of the Cosumnes River, floodplain, and Folsom South Canal looking west.
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