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Section 1
INTRODUCTION

PROLOGUE

INTRODUCTION TO THE WATERSHED ASSESSMENT

The contract for the Cow Creek Watershed Assessment stated the scope as the following:

Cow Creek Water shed Assessment

500062

The mission of the Cow Creek Watershed Assessment is to gather and integrate existing
information on the physical, cultura and demographic variables that characterize the
Cow Creek Watershed at present, and in the past. Where possible in the initial

assessment, existing conditions that will be compared with earlier conditions in the time
periods describe change through time. Data lacking for particular time periods should be
noted. Any prior explanations or suggestions about causes of change, or effects of

change, in any of these variables should be summarized and documented.

The purpose of the Cow Creek Watershed Assessment is to inform interested individuals
about the human, aguatic, riparian, and terrestrial features of the entire ecosystem, and to
assist in identifying areas in which additiona data are needed.

Individuals, as well as public and private groups, need hard data for informed
assessment of the effects of management decisions on the physical, commercial, and
cultural environment of the Cow Creek Watershed. The Cow Creek Watershed
Assessment will provide the beginning of a broad, landscape-scale description which,
when combined with data from subsequent studies, will make possible such assessments.

This watershed assessment can be considered the initial step in developing our
knowledge of the physical, commercial, and cultural conditions within the Cow Creek
Watershed ecosystem. It will be amended and extended as new information becomes
available.

The Cow Creek Watershed Assessment will follow a five-step process of anaysis,
which includes:

1. Characterization of the watershed in terms of defined variables and identification
of the dominant physical, biologica, and human processes and features of the
watershed.

2. Descriptions of the current range, distribution and condition of ecosystem
elements.

3. Descriptions of how these ecosystem elements have changed through time, where
possible.

4. Synthesis of information, which compares existing and earlier ecosystem elements,
and details studies and data needed to establish cause and effect relationships
between change in one part of the ecosystem and another part.

5. Conclusion and suggestions, developed by the joint work of the Contractor and the
Technical Team, responsive to watershed processes identified in the assessment.
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BACKGROUND

Historic studies by the Regiona Quality Water Control Board (RWQCB) in 1996 and Shasta College
in May 2000 identified limiting elements in the watershed specific to anadromous fish resources. The
1996 study by the RWQCB found potentia limiting factors of high temperature and low flow in the
lower watersheds. In addition, the study identified high concentrations of fecal coliform in two of the
five main tributaries.

A working paper on restoration needs, compiled by the Anadromous Fish Restoration Program Core
Group in 1995, identified Cow Creek and its tributaries as in “relatively good condition” related to
salmon and steelhead spawning habitat. The working group identified the primary limiting factors for
Chinook salmon and steelhead as low fall and summer flows affecting attraction, migration,
spawning, and rearing, caused in part by irrigation diversions. Irrigation diversions aso dfected
steelhead by delaying or blocking adult upstream migration and entraining juvenile migrants. The
report suggested that low flow conditions were a function of irrigation diversions.

The restoration report stated that, in general, agricultural diversions are unscreened, unladdered, and
ditches unlined. It additionally stated that irrigation diversions typically operate from April through
October and negatively affect stream flows important for al-run attraction, migration, and spawning.
The same report suggested that livestock grazing has reduced riparian vegetation and eroded stream
banks in the various tributary streams and in the main stem Cow Creek causing increased
sedimentation and degradation of the quality of spawning gravel in Cow Creek. Increased demand for
domestic water due to increased urbanization and development is reported to be affecting riparian
habitat within the Cow Creek Watershed, especidly in the vicinity of Palo Cedro, Millville, Oak Run
and Bella Vista. The proposed restoration plan included provisions to provide additional flow,
improve fish passages, reduce entrainment, and protect the riparian corridor.

The Central Valey Project Improvement Act Tributary Production Enhancement Report (CH2M
HILL, 1998) states that:

Loss of habitat from livestock grazing practices and agricultural diversion of water
has reduced or degraded salmon and steelhead spawning and rearing habitats.
Hydropower facilities also have altered instream flows. Agricultura diversions are
unscreened resulting in the loss of juvenile fish emigrating from the watershed.
Population growth in the communities of Pao Cedro, Bella Vista, Oak Run and
Millville is increasing the demand for water and the associated development is
impacting riparian areas within the lower watershed . . . .

Water qudity in Cow Creek has been significantly affected by siltation and erosion in
the upper watershed. Streambanks have been eroded by excessive livestock grazing
along Cow Creek and its principa tributaries. The resulting soil erosion and stream
channel siltation have degraded salmon and steelhead spawning substrate in Cow
Creek and itstributaries. . . .

Elevated water temperatures in the summer, resulting from low stream flows and the
lack of riparian cover resulting from livestock grazing, frequently reach levels that
are detrimental or even lethal to salmon and steelhead.

The report identified six primary factors limiting anadromous fish production in Cow Creek:

1. Diversions decrease instream flows resulting in elevated spring, summer and fall water
temperatures and reduced habitat availability.
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Barriers limit upstream passage of adults.

Juveniles are entrained at irrigation and other unscreened diversions.

Livestock grazing resultsin sedimentation of substrate and the loss of riparian cover.
Urbanization and creekside devel opment results in habitat oss and degradation.
Gravel mining removal of riparian vegetation and spawning gravel from the stream.

Ok WN

The report identified three action items, which included:

1. Screendl diversionsto protect al life history stages of anadromous fish.
2. Improve passage at agricultural diversion dams.
3. Fence select riparian corridors within the watershed to exclude livestock.

The initiad reports raised the awareness and concern of stakeholders in the Cow Creek Watershed,
including the many landowners that are dependant upon the hedth of the watershed for their
livelihood. In response to the many concerns, the Cow Creek Watershed Management Group was
formed as a non-profit organization with the mission of using the resources in the Cow Creek
Watershed in a way to meet the needs of today without infringing upon the needs of future
generations. The first step for the watershed group included obtaining grant funding with assistance
from the Western Shasta Resource Conservation District to conduct a preiminary watershed
assessment/current conditions report for the watershed.

FUNDING SOURCES

Funding for this watershed assessment was provided by a 205j grant from the California State Water
Quality Control Board administered through the Caifornia Regional Water Quality Control Board
Central Valey Region, and a David and Lucille Packard Foundation grant. The funding was obtained
through the Western Shasta Resource Conservation Digtrict.

TECHNICAL ADVISORY TEAM

Thank you to the technical advisory committee whose input and review was exceptionaly valuable to

the program.

Bob Bailey
USDA-NRCS

3179 Bechelli Lane
Redding, CA 96002
(530) 246-5252

Mike Berry

Department of Fish & Game
601 Locust St.

Redding, CA 96001

(530) 225-2131

Guy Chetelat
RWQCB

415 Knollcrest Dr.
Redding, CA 96002
(530) 224-4997
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Steve Cole
14161 Fern Road East
Whitmore, CA 96096

Barbara Davis

P.O. Box 160
Millville, CA 96062
(530) 547-3605

Charles Dethero

Roseburg Resources, Inc.

P.O. Box 680
Weed, CA 96094
(530) 378-6870

Brad Dorken, CDF
875 W. Cypress Ave.
Redding, CA 96001
(530) 225-2418

Kelly Dreesmann, CDF
875 W. Cypress Ave.
Redding, CA 96001
(530) 225-2418

Bruce Farrell

9336 Deschutes Rd
Palo Cedro, CA 96073
(530) 547-5757

William Farrell

9336 Deschutes Rd
Palo Cedro, CA 96073
(530) 547-5757
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Mike Grifantini
Roseburg Resources, Inc.
P.O. Box 680

Weed, CA 96094

Morgan Hannaford
Shasta College

11555 Old Oregon Trail
Redding, CA 96002
(530) 225-4637

Bob Harris

P.O. Box 158
Whitmore, CA 96096
(530) 472-1436

Dennis Heiman
RWQCB

415 Knollcrest Dr.
Redding, CA 96002
(530) 224-4845

Pete Johnson

W.M. Beaty & Assoc
19600 State Hwy 89
Hat Creek, CA 96040
(530) 335-2881

Whitney Nicholas
26526 S. Cow Creek Rd
Millville, CA 96062
(530) 547-5478

Tricia Parker

USFWS

10950 Tyler Rd.

Red Bluff, CA 96080
(530) 527-3043

Darrell Ranken

US Forest Service
2400 Washington Ave.
Redding, CA 96001
(530) 246-5455

Harry Rectenwald

CA Dept of Fish & Game
601 Locust St

Redding, CA 96001
(530) 225-2368

COW CREEK WATERSHED MANAGEMENT GROUP
2000 — 2001 BOARD OF DIRECTORS

Fraser Sime

DWR

2440 Main Street

Red Bluff, CA 96080
(530) 529-7374

Bill Walker

10953 Blossom Way
Palo Cedro, CA 96073
(530) 547-5450

Bob Williams

28187 Williams Ranch Rd
Millville, CA 96062
(530) 472-3814

Jack Williamson
USFWS

10950 Tyler Road
Red Bluff, CA 96080
(530) 527-3043

The CCWSG Board of Directors has overall responsibility for the Cow Creek document. The board
consists of numerous local residents of the Cow Creek Watershed who invested valuable time and
energy to ensure that the document produced met the needs of al parties. These included:

Non-Commercial, Private
Landowner ship Directors

Barbara Davis

P.O. Box 160
Millville, CA 96062
(530) 547-3605

Bruce Farrell

9336 Deschutes Rd.
Palo Cedro, Ca 96073
(530) 547-5757

Brent Hathaway

Hathaway & Ksenzulak
1681 E. Cypress Ave., Ste. A
Redding, CA 96002

(530) 222-2898
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Dennis Heiman

9930 Cow Creek Dr.
Palo Cedro, CA 96073
(530) 547-3853

Commercial Agriculture

Ownership Directors

Virginia Strawn
P.O. Box 15

Oak Run, CA 96069
(530) 472-3322

Bruce Wendt

P.O. Box 31

Oak Run, CA 96069
(530) 472-3303

Bob Williams

28187 Williams Ranch Rd.
Millville, CA 96062

(530) 472-3814

Shannon Wooten
11189 Deschutes Rd.
Palo Cedro, CA 96073
(530) 549-3555

Commercial Forestland
Ownership Directors

Steve Cole

14161 Fern Road East
Whitmore, CA 96096
(530) 472-1010
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Chuck Dethero Scott McDonad Marilou Murphy

Roseburg Resources, Inc. CDF — Latour State Forest P.O. Box 13
P.O. Box 680 875 W. Cypress Ave. Oak Run, CA 96069
Weed, CA 96094 Redding, CA 96001 (530) 472-3992
(530) 378-6875 (530) 225-2505

_ Bill Walker
Len Lindstrand, Jr. Directorsat Large 10953 Blossom Way
W.M. Beaty & Assoc., Inc. o Palo Cedro, CA 96073
P.O. Box 990898 William Farrell (530) 549-5450
Redding, CA 96099 9335 Deschutes Rd.

Palo Cedro, CA 96073
(530) 547-5757

WATERSHED GENERAL CHARACTERIZATION

The Cow Creek Watershed is a generaly uncontrolled tributary to the Sacramento River and is
located in Shasta County on the eastern side of the Sacramento River downstream of Shasta Lake. No
major water storage reservoir is located on Cow Creek. Generd vicinity of the watershed is included
on Figure 1-1. Severd tributaries, which include Little Cow Creek, Oak Run Creek, Clover Creek,
Old Cow Creek, and South Cow Creek flow in a southwesterly direction and form the main stem of
Cow Creek in Millville,

SUB-WATERSHEDS

The sub-watersheds of Cow Creek used for this report are summarized in Figure 1-2. These
watersheds vary from the standard Calwater units as the latter did not appear to present a reasonable
picture of the true boundaries. The boundaries used for this report include the same boundaries used
by previous investigators in the watershed.

The watershed encompasses approximately 275,000 acres. Actual acreages calculated for each sub-
watershed are included as Table 1-1.

TABLE 1-1
Sub-Watersheds Cow Creek
. Stream
Sub-Water shed Classification Acres Per cent Basin Area Length
(sg. miles) (miles)
Little Cow Creek 91,900 33 148 36.0
Oak Run Creek 30,138 11 42 245
Clover Creek 34917 13 54 275
Old Cow Creek 54,420 20 80 32.9
South Cow Creek 50,479 18 78 28,5
Main Stem Cow Creek 12,830 05 29 15.0
Totd 274,684 100 431 164.4

LAND OWNERSHIP

Genera ownership within the watershed is included on Figure £3. Land ownership in the Cow
Creek Watershed consists of both public and private lands. Table 1-2 shows the number of acres that

Cow Creek Water shed Assessment Section 1- Introduction
500062 Page 1-5




arein public and private ownership. The Latour State Forest is the predominant public owner, which
is located in the southeastern corner of the watershed. Roseburg Resources Company owns the
majority of the privately held land in the watershed.

TABLE 1-2
Land Ownership in Cow Creek Watershed
Owner ship Acres
Government Owned 15,303
BLM 3,201
Shasta-Trinity Nationa Forest 481
Lassen National Forest 3,172
Latour State Forest 8,416
State Lands 3
Privately Owned 259,381
Serra Pacific 5,410
Roseburg 41,885
Beaty Managed 24,395
Williamson Act 75,121
Other 112,570
TOTAL 274,684

TOPOGRAPHY

The topography of the Cow Creek Watershed varies significantly from the flat valley areas around the
main stem to the mountainous upper reaches. Watershed topography is included as Figure 4. A
summary of the USGS Quadrangle Maps within the watershed is included as Figure 1-5. The sope
gradient and aspect of the watershed vary significantly and are discussed in detail later in this report.

ELEVATION

Elevation of the watershed varies from 340 feet above sealevel at the valley floor to over 7300 feet at
the upper reaches of the watershed. Elevational bands are shown on Figure 1-6. This steep
elevational gradient results in a diverse mix of ecotypes throughout the watershed. The steep gradient
and natural geologic barriers are key elements in determining the restorability of the anadromous

fishery.

GEOLOGY

Cdlifornia Division of Mines and Geology has subdivided California into twelve geologic provinces,
each with a different geologic history (California Division of Mines & Geology Bulletin 190). Due to
the differences in geology, including rock type, structure and mineral deposits, each province is
unigue in its geography and topography. The Cow Creek Watershed encompasses portions of three
geomorphic provinces including the Cascade Range, the Klamath Mountains and the Great Valey.
The location of these geomorphic provinces within the Cow Creek Watershed, the history of each
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province and their individual geologic characteristics are discussed in this section. The geology of
the Cow Creek Watershed is shown on Figure 1-7.

A summary of the geologic formations exposed in the Cow Creek Watershed is provided in
Table 1-3. For reference, the relative age of these formations is shown in Figure 1-8.

TABLE 1-3
Geologic Summary
. R Per cent of
Principal Rock Type Map Symbol Description Watershed
Intrusive dacite domes, basalt .
flows and pyroclastic deposits Qv Volcanic rock 1
Tehama and Red Bluff Non-marine sedimentary
Formations, river terrace deposits QP and unconsolidated 14
and aluvium deposits
Tuscan Formation and Noml aki . .
Tuff Member of Tuscan and TQv Cinder cones, andesitic 60
. and basdltic flows.
Tehama Formations
Montgomery Creek Ec Non-marine sedimentary 2
rocks.
Chico Formation and similar units K Ir\ggr(?e sedmentary 11
Bully Hill Rhyolite and M etamorphosed volcanic
o JT : 12
association complex and sedimentary rock

Cascade Range Province

The Cascade Range geomorphic province occupies the eastern half of the Cow Creek Watershed,
including the headwaters of the principal Cow Creek tributaries including South Cow Creek, Old
Cow Creek, Clover Creek, Oak Run Creek and Little Cow Creek.

The Cascade Range extends from northern California northward through Oregon and Washington,
and into British Columbia. The range consists of a chain of ancestral volcanic centers that began to
erupt during Eocene time when the Farallon plate began to subduct beneath the North American plate.
As aresult, the Cascade Range is comprised of volcanic deposits associated with ancestral volcanism,
and sedimentary deposits associated with depositional basins that were located adjacent to the ancient
volcanic centers.

In Shasta County, the most widespread and continuous unit of the Cascade Range province is the
Pliocene Tuscan Formation. The Tuscan Formation is exposed over approximately 60 percent of the
assessment area, and it consists of resistant andesitic, dacitic and basaltic volcanic breccia, tuff
breccia, and interlayered flows, sand, gravel, and tuff (Lydon and O'Brien, 1974). Locdly, the
Tuscan Formation lies unconformably over a weakly consolidated formation known as the
Montgomery Creek Formation (Bailey, 1966). The Montgomery Creek Formation is Eocene in age
and is composed predominantly of massive sandstone. Capping the Tuscan Formation is a
complicated succession of Pleistocene basalt and andesite flows originating from eruptive centers
located primarily to the east of the assessment area.

Rocks of the Montgomery Creek Formation are exposed primarily aong portions of the incised
drainage channels and/or tributaries of South Cow Creek, Old Cow Creek, Clover Creek, and Little
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Cow Creek. These exposures are generaly concentrated where the channels intersect a north-south
trending lineation situated around 122° West longitude. Due to the weak consolidation of the
Montgomery Creek Formation, it is common to have extensive landdiding of overlying resistant
rocks (i.e., the Tuscan Formation). This typically occurs where the stream channels have been incised
into the Montgomery Creek Formation (Bailey, 1966).

Klamath Mountains Province

A portion of the Klamath Mountains physiographic province is situated in the northwest corner of the
Cow Creek Watershed. The southern and eastern extent of the province is situated around 40°40°
North latitude and 122°00" West longitude, respectively. The Klamath Mountains province occupies
portions of the hydrologic basins of Clover Creek, Oak Run Creek, and Little Cow Creek.

The Klamath Mountains represent a complex, poorly understood region of very old bedrock materials
that are the subject of on-going speculation regarding the area’s depositional and tectonic history.

The region is characterized by a series of Paleozoic to lower Mesozoic volcanic-arc sequences (i.e.,
paleo-volcanic chains similar to the modern Cascade Range) that were accreted to the North
American continent during ancient subduction at the ancestra plate boundary (Potter et. a., 1990;
Hacker and Peacock, 1990). The arc sequences contain both volcanic deposits associated with
ancestral volcanic centers, and sedimentary deposits associated with depositional basins that were
located adjacent to the ancient volcanic chains. The Klamath Mountains province is subdivided into
three sub-provinces that include the Western Paleozoic Belt, the Central Metamorphic Belt, and the
Eastern Paleozoic and Triassic Belt. The Cow Creek Watershed only occupies portions of the Eastern
Paleozoic and Triassic Belt. No portion of the watershed drains rock made up of the Central

Metamorphic Belt or the Western Paleozoic Belt.

The Eastern Paleozoic and Triassic Belt is comprised of interbedded metasedimentary and
metavolcanic rocks, ranging in age from middle Devonian to Late Triassic and divided into 13
recognized formations. Included in the thirteen formations are the Bully Hill Rhyalite, the Pit
Formation and the Hosselkus limestone. The Bully Hill formation is Triassic in age and outcrops in
the vicinity d Ingot. Siliceous lava flows and pyroclastic rocks comprise the bulk of the Bully Hill
Rhyolite. The Bully Hill Rhyolite is known as a being an economic source of sulfide deposits.
Located stratographically higher then the Bully Hill Rhyolite is the Pit Formation. The Pit Formation
is composed of shale, mudstone, and siltstone, with interlayers of tuff and tuff breccia (Lydon and
O’'Brien, 1974). Conformably overlying the Pit Formation is the Hosselkus Limestone of Late
Triassic age. The Hosselkus Limestone outcrops aong Highway 299 near Ingot. Overlying the
principal bedrock of the Eastern Paleozoic and Triassic Belt are younger rocks composed of the
aforementioned Tuscan Formation.

Great Valley Province

The Great Valey province occupies the southwest 1/3 of the Cow Creek Watershed. The Great

Valley is alarge elongate northwest-trending asymmetric structural trough that has been filled with a
thick sequence of sediments ranging in age from Jurassic to Recent (Bailey, 1966). The assessment

area occupies a portion of the northern Great Valey commonly referred to as the Sacramento Valley.
In this area the principal rock types consist of marine and non-marine sedimentary rocks deposited by
the erosion of the surrounding bedrock (e.g. rock composed d the Cascade Range and the Klamath
Mountains). These deposits have been subdivided into the Chico formation, the Tehama Formation
and the Red Bluff Formation.

As water flows out of the surrounding mountains of Cascade Range and Klamath Mountains, to the
east and north respectively, it encounters marine deposits situated in the northeastern part of the Great
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Valley geomorphic province. These rocks are composed primarily of marine sandstone, shale, and
conglomerate, and are Early to Late Cretaceous in age. Some of these rocks are assigned to the Chico
Formation. Principa exposures of the Chico Formation are located along the high-order segments of
South Cow Creek, Old Cow Creek, Clover Creek, and Oak Run Creek, west of their intersection with
122° North longitude. In this area, the Chico Formation is interfingered with deposits of the Tuscan
Formation.

The southwestern portion of the Cow Creek Watershed is underlain by rocks composed of the
Tehama and Red Bluff Formations, which consists of massive, uncemented, poorly sorted silt with
conglomeratic lenses and clayey interbeds derived from tuffaceous materia (Lydon and O’Brien,
1974). The sediments that lie within the watershed could be considered “ Tuscan-Tehama sediments”
which consists of pebbles and sand derived from the basement complex of the Klamath Mountains,
intimately mixed with volcanic pebbles, sand, and ashy silt and clay derived from the eastern source.
These sediments underlie mudflow deposits of the Tuscan Formation near and east of Bella Vistaand
Palo Cedro.

Mineral and Hydrologic Resources

The Cow Creek Watershed encompasses a geologic diverse region that varies in rock type.
Consequently, the mineral and hydrologic resources of the region are also variable. The minera and
hydrologic resources identified within the Cow Creek Watershed are summarized by principa
physiographic province in Table 1-4. Much of the information provided in these tables is adapted
from Lydon and O’ Brien, 1974, and Albers and Robertson, 1961.

TABLE 1-4
Mineral And Hydrologic Resources

o Potential and Actual Mineral :
Principal Rock Types RESOU CEs Hydrologic Resour ces
Cascade Range
Pleistocene and Holocene . .
channel and terrace deposits Sand and gravel, gold, and platinum Limited groundwater
Pestocene lava flows and . .
intrusive rock Dimension and crushed stone N/A
. . . Limited groundwater,
Tuscan Formation Dimension and crushed stone hydroelectric generation
Montgomery Creek Formation | Coal, sand and gravel Poor quality groundwater
Klamath Mountains
Hossalkus Limestone Limestone N/A
Limestone, crushed stone, massive
Bit Formation sulfide ore (zinc, copper, slv_er, lead, N/A
gold, pyrite), manganese, barite, and
graphite
. : Massive sulfide ore (zinc, copper,
Bully Hill Rhyolite silver, lead, gold, pyrite). mercury. N/A
Great Valley
Red Bluff Formation Sand and Gravel, gold, brick clay N/A
Tehama Formation Natura gas (in the Corning area), Principa groundwat_er
sand and gravel, and clay producer for the region
Chico Formation Dimension stone, natural gases Poor quality groundwater
Cow Creek Water shed Assessment Section 1- Introduction
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One of the more recognizable mines within the Cow Creek Watershed is the Afterthought Mine
located approximately 25 miles northeast of Redding on Highway 299E in Sections 10 and 11,
Township 33 North, Range 02 West, Mount Diablo Base and Meridian. The Afterthought Mine is
located along Little Cow Creek, approximately one mile upstream from the town of Ingot. The
Afterthought Mine was first patented in 1862 and the principa ore removed from the mine included
zinc, copper, silver, lead, gold, pyrite, and mercury. In general, the mine workings are located in a
massive sulfide deposit associated with the Bully Hill Rhyolite Formation. This sulfide deposit
extends from the Afterthought Mine in the east to the Greenhorn Mine in the west. The more
recognizable Iron Mountain Mine is located in the same massive sulfide deposit.

The main Afterthought ore bodies are located at the surface (Copper Hill ore body) and at a depth of
between 450 and 600 feet. A tunnel used to transport the copper ore from the 400-foot level,
intersects the surface near Little Cow Creek. Acid Rock Discharge (ARD) from this flows into Little
Cow Creek. A cross-section of this tunnel and the underground workings is provided in Figure 1-9.
The Afterthought Mine was operated off and on by different owners from 1862 to 1952. It has
remained idle since.

Geologic Issues

Watershed geology and hydrogeology are foundations for much of what will occur in the watershed
in the future. Key issues that will affect restoration, future land uses, and general watershed health
associated with the watershed geology include:

* Poor water yields in the Little Cow sub basin with Bully Hill ryholite and associated
complexes

* Poor water quality and yields in the areas of the center of the entire watershed underlain by
Chico formation

* Physica barriers (waterfalls) located at the break in geology limit anadromous fish passage to
upper reaches of four of five tributaries

* Tuscan/Montgomery Creek interface as source of numerous springs and water supply

* Unconsolidated nature of the Montgomery Creek formation has resulted in many historical
rotational/transitional dides occurring next to streams. Additional dides are likely to occur in
the future in these areas.

SOILS AND PRIMARY VEGETATION TYPES

Shasta County contains three major soil associations or soil groups. Soil association is a landscape
that has a distinctive proportional pattern of soils. It normally consists of one or more major soils and
at least one minor soil, and it is named for the major soils. The soils in one association may occur in
another, but in a different pattern. All three associations are found in the Cow Creek Watershed and
include soils of:

1. mountains,
2. foothills; and
3. terraces, valley bottoms, and flood plains.

One or more soil associations are in each part. The soil associations have been grouped mainly on the
basis of soil differences that are related to their physiographic features and to differences in parent
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rock, slope, aspect precipitation, and vegetation potential. Dominant associations and associated soil
series are summarized in Table 1-5 and discussed further in this section.

TABLE 1-5
Dominant Type Soil Summary*
Association| Soil Series | Acreage Coverage Type Description
Cohasset- Ponderous pine, Well-drained very gravelly or
Mountain | Windy- 108.210 Douglasfir, whitefire, | very cobbly sandy loams and
McCarthy ' sugar pine, black oak, gravelly and very cobbly clay
manzanita loams.
. Well-drained and somewhat
Mountain ﬁ:pg'_ne' 4660 Conifer-hardwood excessively-drained gravelly
Sheepti on : (Douglasfir, pine, 0ak) | and very gravelly loams and
clay loams.
Millsholm- Well-drained and somewhat
Foothill Sahorm. 15,000 Grdassea fqrbs, 0aks, excessively-drained s_%andy
Gaviota and gray pine Ioar_ns to loams and silty clays
to silty clay loams.
. , Moderately well-drained and
Foothill | Kilarc-Sites | 31740 | MXed Cgr”'fers' 0KS, | \ell-drained dlays and clay
' loams
Auburn- : : Well-drained gravelly loams
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or frequently flooded cobbly
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* Will not add to 274,684, asit is only dominant types.

There are four associations that make up the foothill soils. These cover 112,870 acres or
approximately 42 percent of the watershed. Foothills soils are rolling to steep and occupy less rugged
topography at lower elevations. Annual precipitation ranges from 25 to 70 inches. Vegetation on
these less productive soils is generally grass, grass-oak, brush, and conifers.
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The remainder of the watershed is considered terrace, valey bottom, or flood plain. This
physiographic region consists of soils on dissected terraces that are nearly level or on broad tops with
steep side slopes with nearly level soil in the valley bottoms and on flood plains. Elevation ranges
from 350 to 1000 feet. The vegetation is grass-oak, brush, gray pine, cottonwood, and sycamore.
This mixed aluvium, resulting from faulting, glacial activity, or deposition make up 15.8 percent of
the watershed. Figure 210 shows the soils mapped for the Cow Creek Watershed under the US
Department of Agriculture Soil Survey.

Mountain Soils

Cohasset-Windy-McCarthy. The most common soils found in the Cow Creek Watershed are those
of the Cohasset-Windy-McCarthy series. This association generaly grouped as a mountain soil, is
derived from weathered volcanic rock of Tuscan formation. This association is generaly level to
very steep, rich well-drained loams to gravelly and very cobbly clay loams. The deep, rich well-
drained soils of this association are exceptional timber producing soils and make up the majority of
the soils owned by large timber companies. Limited areas have been converted to local irrigated
pastures and apple orchards. Basic volcanic rocks of the Tuscan Formation underlie the association.
The vegetation on these soils generally includes ponderosa pine, Douglas fir, white fir, red fir, sugar
pine, and black oaks. In places, large brush fields of manzanita and chinquapin are mixed with young
conifers.  The annua precipitation is 35 to 70 inches. In the preliminary assessment of the area,
Cohasset-Windy-McCarthy soils make up about 41 percent of the area.

The Cohasset series consists of well-drained soils that are underlain by volcanic rocks. Slopes range
from O to 65 percent. Elevation ranges from 2500 to 5000 feet. Annual precipitation is generaly 35
to 60 inches. The surface layer consists of dark reddish-brown and yellowishred loam, about 18
inches thick. The subsoil is yellowishtred, gravelly clay loam that grades to a yellowishred, very
cobbly clay loam at a depth of about 53 inches. Parent materia is andesite. Vegetation is mixed
conifers.

The Windy series consists of well-drained soils that are underlain by basic wolcanic rock. Slopes
range from O to 75 percent. Elevation ranges from 4000 to 7000 feet. The annual precipitation is 40
to 50 inches. The surface layer is avery dark grayish-brown, stony sandy loam and loamy sand about
8 inches thick. The subsoil is light yellowish-brown, very gravelly sandy loam about 34 inches thick.
Parent materia is at a depth of 42 inches. Vegetation is mixed conifers and brush.

The McCarthy series consists of well-drained soils that are underlain by basalt. Slopes range from 0
to 85 percent. Elevation ranges from 2000 to 5000 feet. Annua precipitation is 35 to 70 inches. The
surface layer is a dark-brown, stony sandy loam and gravelly sandy loam about 20 inches thick. The
upper part of the subsoil is strong-brown, very cobbly sandy loam about 13 inches thick. The lower
part of the subsoil is yellowishtred, very cobbly sandy loam. Hard basalt is found at a depth of about
44 inches. Vegetation is mixed conifers and brush.

Josephine-Mar pa-Sheetiron. The Josphine-Marpa-Sheetiron association covers 4,660 acres in the
Cow Creek Watershed. This association is considered mountain soils and consists on some of the
most rugged topography in the area, on narrow ridge tops and deeply entrenched valleys. The soilsin
this association formed in material that weathered from sandstone, shale, and slate. Slopes are 50
percent in the mgority of the area. Elevations range from 800 to 5000 feet, with an annua
precipitation of 30 to 60 inches. The vegetation is generaly conifer-hardwood type and included
Douglas fir, pine, oak, and shrubs. This association is generaly steep, well-drained and somewhat
excessively-drained gravelly and very gravelly loams and clay loams. These soils are underlain by
sedimentary and metamorphic rock. The productivity of this association is limited by the steepness of
the terrain, which characterizes the association. The steep slopes result in sediment transport if
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disturbed. Although the soil types within this association can support timber stands, the productivity
islessened and harvest is difficult. The steep topography limits any additional uses.

The Josephine series consists of well-drained soils that are underlain by sedimentary or
metasedimentary rock. Slopes range from 10 to 70 percent. Elevation ranges from 1000 to 5000 feet,
with an annual precipitation of 30 to 60 inches.  The surface layer is brown, dightly acid gravelly
loam about 4 inches thick. The upper subsoil is light brown, medium and strongly acid gravelly clay
loam. The lower part is at about 45 inches and is light reddish brown, strongly acid very stony clay
loam. Shale and sandstone are at a depth of about 60 inches. The vegetation is mixed conifers, oaks,
shrubs, and grasses.

The Marpa series consists of well-drained soils that are underlain by shale or date. Sopes range from
30 to 75 percent. Elevation ranges from 800 to 4500 feet. The annual precipitation is 40 to 50 inches.
The surface layer is brown, dightly acid gravelly loam about six inches thick. The upper part of the
subsoil is brown, dightly acid gravelly loam about 7 inches thick. The lower part of the subsoil is
light-brown, strongly acid very gravelly clay loam. Fractured shale is at a depth of about 26 inches.
Vegetation is mixed conifers, oaks, and shrub.

The Sheetiron series consists of well-drained and somewhat excessively-drained soils that are
underlain by sedimentary or metamorphic rock. Slopes range from 30 to 90 percent at elevations of
1000 to 5000 feet. In arepresentative profile, agray to light gray very stony to gravelly loam exists
to about 9 inches. The subsurface layer islight-gray gravelly loam and very pae brown very gravelly
loam. Fractured date is at about 22 inches. The vegetation is ponderosa pine, sugar pine, Douglas
fir, white fir, incense cedar, canyon live oak, and black oak.

Foothills Soils

Millsholm-Sehorn-Gaviota. The Millsholm-SehornGaviota association covers 15,000 acres in the
Cow Creek Watershed. This association is considered foothills soils and consists of very steep soils
on short slopes of low rolling hills and of nearly level to doping soilsin broad valleys. The soilsin
this association formed in materia that weathered from sandstone, shale, conglomerate and
metamorphic rocks. This asociation is generaly well-drained and somewhat excessively-drained
sandy loams, to loams and silty claysto silty clay loams, underlain by sedimentary and metamorphic
rocks. Slopes range from O to 75 percent, with elevations from 600 to 1800 feet. The annua
precipitation is 25 to 40 inches. The vegetation on the Millsholm and Gaviota soils is grasses, forbs,
oaks, and gray pine; and the vegetation on Sehorn soils is grasses. The soils of this association are
well-drained to excessively well-drained and are generally used for range. Within the Cow Creek
Watershed, a small acreage has been converted to irrigated pasture.

The Millsholm series consists of well-drained soils that are underlain by sedimentary and
metasedimentary rock. Slopes range from 3 to 75 percent. Elevation ranges from 700 to 1880 feet.
The annual precipitation is 30 to 40 inches. The surface layer is grayish-brown and light brownish —
gray, dightly acid gravelly loam about 7 inches thick. The subsoil is brown, medium acid gravelly
loam. Sandstone and conglomerate are at a depth of 16 inches. The vegetation is annua grasses and
forbs, blue oak, gray pine, poison oak, and manzanita.

The Sehorn series consists of well-drained soils that are underlain by sedimentary rocks. Slopes
range from 3 to 70 percent. Elevations range from 800 to 1600 feet. The annual precipitation is 25 to
35 inches. The surface layer is light olive-brown, dlightly acid silty clay about 20 inches thick. The
substratum is mottled, grayish-brown, light olive brown, and yellowish-brown, neutra slty clay
loam. Weathered calcareous shaleis at a depth of about 28 inches. Vegetation is grasses or, in afew
places, grass-oak.
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The Gaviota series consists of well-drained and somewhat excessively-drained soils that are underlain
by sandstone or conglomerate. Slopes range from 0 to 50 percent. Elevation ranges from 600 to
1000 feet. The annua precipitation is 30 to 40 inches. The surface layer is yelowish-brown,
medium acid and dightly acid sandy loam about 17 inches thick. It is underlain by hard sandstone.
Vegetation is annud grasses, blue oak, interior live oak and gray pine.

Kilarc-Sites. This association occupies 31,740 acres of the Cow Creek Watershed, consisting of
rolling soils on hills and in broad valleys at lower elevations. They are moderately well-drained and
well-drained clays and clay loams underlain by sedimentary and metamorphic rock. Sopes range
from 2 to 70 percent at elevations ranging from 600 to 4000 feet. The vegetation on Kilarc soilsis
oaks, gray pine, shrubs, and grasses. On Sites soils, vegetation consists of mixed conifers, oaks,
shrubs, and grasses. The Kilarc-Sites association is a shallow moderately drained poor producing soil
prone to landdides and mass movement. The timbered portions of the Kilarc—-Sites series support
sparse stands of lower site quality. The soils generally support oak woodland and scrub woodland
communities.

The Kilarc series consists of moderately well-drained soils underlain by sandstone, shale, or
conglomerate. Slopes range from 2 to 50 percent. Elevation ranges from 600 to 3000 feet. The
annual precipitation is 35 to 70 inches. The surface soil is grayish-brown, dightly acid very stony
light loam and sandy clay loam about 9 inches thick. The upper part of the subsoil is light brownish
gray and pae-brown, extremely acid clay about 12 inches thick. The substratum is light-gray, very
strongly acid sandy clay loam. Unaltered weskly consolidated sandstone is at a depth of 44 inches.
Vegetation is blue oak, Garry oak, interior live oak, gray pine, whiteleaf manzanita, poison oak, and
annual and perennia grasses.

The Sites series consists of well-drained soils that are underlain by sedimentary or metamorphic rock.
Slopes range from 5 to 70 percent. Elevation ranges from 1000 to 4000 feet. The annual

precipitation is 30 to 40 inches. The surface layer is reddish-brown, medium acid loam about 14
inches thick. The subsoil is yellowishred, very strongly acid clay loam and clay that gades, at a
depth of about 41 inches, to strong-brown, very strongly acid clay loam. The underlying material, at
a depth of 63 inches, is light yellowish-brown, very strongly acid sandy loam. Vegetation is mixed
conifers, oaks, shrubs, and grasses.

Auburn-Goulding-Neuns. This association makes up 15,290 acres, consisting of very steep soils on
sides of narrow valleys at higher elevations and smooth rolling soils in broad valleys at lower
elevations. The soils in this association formed in material weathered from greenstone and other
basic metavolcanic rock. It iswell-drained gravelly loams and clay loams and very gravelly silty clay
loams, underlain by partly metamorphosed volcanic rock. Slopes are generaly 0 to 80 percent at
elevations ranging from 700 to 5000 feet. The vegetation on Auburn and Goulding soils consists of
shrubs, oaks, gray pine, and grasses. Shrubs are the main vegetation in many places. The shallow
soils of the association have been removed in the northern portion of the Cow Creek Watershed to
expose bedrock containing copper and zinc. Many abandoned mines within Shasta County are found
within this association, including the Afterthought Mine.

The Auburn series consists of shallow well-drained clay loams that are underlain by basic
metavolcanic rock, mainly greenstone. Slopes range from 0 to 70 percent. Elevation ranges from 700
to 1500 feet. The surface layer is yellowishrred, medium acid clay loam about 5 inches thick. The
subsurface soil is yelowishred, medium acid gravelly clay loam. Decomposed greenishgray,
dightly acid metavolcanic rock mixed with gravelly clay loam is a a depth of about 27 inches.
Vegetation is manzanita, blue oak, interior live oak, annua grasses, and gray pine.
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The Goulding series consists of well-drained soils that are underlain by greenstone. Slopes range
from 10 to 70 percent. Elevation ranges from 700 to 1500 feet. The annual precipitation is 40 to 55
inches. The surface layer is brown, dightly acid very stony loam about 5 inches thick. The subsoil
and substratum are pale-brown, medium acid gravelly loam. Fractured greenstone is at a depth of 16
inches. Vegetation is shrubs and grass-oak.

The Neuns series consists of well-drained soils that are underlain by basic metavolcanic rock, mainly
greenstone. Slopes range from 8 to 80 percent. Elevation ranges from 1000 to 5000 feet. The annua
precipitation is 30 to 60 inches. The surface layer is pale-brown, medium acid very stony loam about
5inchesthick. The substratum is very pale brown, strongly acid gravelly and very gravelly silty clay
loam. Fractured greenstone is at a depth of about 23 inches. Vegetation is mixed conifers, oaks, and
shrubs.

Toomes-Guenoc-Supan. This association makes up 48,930 acres, consisting of nearly level to
doping soils on broad ridges and moderately steep to steep soils on side dopes. The soils in this
association are underlain by andesitic tuff breccia and lava flow rocks. They are well-drained and
somewhat excessively-drained stony loams and gravelly to very cobbly clay loams. Sopes are
generally 0 to 50 percent at elevations ranging from 800 to 2000 feet. The vegetation on Toomes
soils is grasses, forbs, and an open stand of oaks, shrubs, and gray pine. The vegetation on Guenoc
and Supan soils is grasses, forbs, and an open dense a stand of woody vegetation consisting of oaks,
gray pine, and shrubs.

The Toomes series consists of well-drained and somewhat excessively-drained soils that are underlain
by lava or tuff breccia. Slopes range from 0 to 50 percent. Elevations range from 800 to 2000 feet.
The annual precipitation is 30 to 40 inches. The subsurface layer is brown, dightly acid very stony
and stony loam. Tuff breccia is at a depth of about 11 inches. Vegetation is annual grasses and
scattered blue oak, interior live oak, wedgeleaf ceanothus, manzanita, and gray pine.

The Guenoc series consists of well-drained soils that are underlain by volcanic rocks. Slopes range
from O to 50 percent. Elevations range from 800 to 1500 feet. The annua precipitation is 30 to 40
inches. The surface layer is reddish-brown, dightly acid very stony loam about 5 inches thick. The
subsoil is dark-red, dlightly acid cobbly clay loam and dark-red, medium acid very cobbly heavy clay
loam. Andesite bedrock is at a depth of about 23 inches. Vegetation consists of annual grasses, blue
oak, interior live oak, manzanita, and gray pine.

The Supan series consists of well-drained soils that are underlain by tuffaceous breccia. Slopes range
from O to 50 percent. Elevation ranges from 800 to 2000 feet. The annual precipitation is 30 to 40
inches. The surface layer is dark grayish-brown, mildly akaline and neutral very stony loam and
loam about 10 inches thick. The subsoil is dark-brown, neutral and dlightly acid gravelly clay loam.
Tuff breccia is a a depth of about 33 inches. Vegetation is annua grasses, oaks, gray pine, and
shrubs.

Terraces, Valley Bottoms, and Flood Plains

Newtown-Red Bluff. This association makes up 28,370 acres, consisting of sloping to steep soils on
side slopes of terraces and of nearly level soils on broad terrace tops. Red Bluff soils are nearly level
to gently sloping. Newtown soils are moderately soping to steep and are on the sides of terraces.
The soils in this association were formed in weathered gravelly aluvium from mixed sources; they
are well-drained and moderately well-drained clays and clay loams. Slopes are generdly O to 50
percent at elevations ranging from 500 to 1000 feet. The vegetation on these soils is grasses, oaks,
shrubs, and gray pine.
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The Newtown series consists of well-drained soils that formed in old aluvium from mixed sources.
Slopes range from 8 to 50 percent. Elevation ranges from 500 to 1000 feet. The annual precipitation
is281t0 40 inches. The surface layer is brown, dightly acid gravelly loam and mixed very pae brown
and brown, dightly acid very gravelly clay loam about 18 inches thick. The subsoil is brown,
strongly acid clay and pae-brown, dightly acid silty clay loam. At a depth of about 65 inches, the
substratum is pale-brown, neutral cobbly silty clay loam. Vegetation is grasses, forbs, oaks, shrubs,
and gray pine.

The Red Bluff series consists of well-drained and moderately well-drained soils that formed in
gravelly old aluvium from mixed sources. Slopes are 0 to 8 percent. Elevation ranges from 600 to
900 feet. The annua precipitation is 25 to 35 inches. The surface layer brown, very strong acid loam
about 6 inches thick. The upper 22 inches of the subsoil is yellowishrred, very strongly acid and
strongly acid clay loam. The lower 29 inches of the subsoil is red, strongly acid heavy clay loam and
light clay. A light-brown, medium acid clay loam substratum that extends to a depth of more than 60
inches is at a depth of about 57 inches. Vegetation is blue oak, interior live oak, manzanita, gray
pine, and natural grasses and forbs.

Churn-Perkins-Tehama. This association makes up 470 acres, and is part of the terrace, valley
bottom and flood plain physiographic region. It mostly consists of nearly level soils in narrow to
broad valleys on terraces. Perkins and Tehama soils are on higher areas of intermediate terraces, and
Churn soils are on lower areas. The soils in this association formed in mixed aluvium. They are
well-drained and moderately well-drained clay loams and silty clay loams formed in recent alluvium
in low terraces. Slopes are generally 0 to 30 percent at elevations ranging from 500 to 1000 feet. The
native vegetation composed of oaks, gray pine, shrubs, grasses, and forbs, has been removed in most
aress of the soils.

The Churn series consists of well-drained and moderately well-drained soils that formed in aluvium
from mixed sources. Slopes range from O to 8 percent. Elevation ranges from 500 to 1000 feet. The
annual precipitation is 30 to 40 inches. The surface layer is light yelowish-brown, medium acid
gravelly loam about 9 inches thick. The upper part of the subsoil is light yellowishbrown, medium
acid gravelly loam about 4 inches thick. The lower part of the subsoil is light yellowish-brown and
strong-brown, medium acid gravelly clay loam that extends to a depth of more than 60 inches.
Vegetation is blue oak, valley oak, interior live oak, gray pine, and annual grasses and forbs.

The Perkins series consists of well-drained and moderately well-drained soils that formed in mixed
aluvium. Slopes range from O to 30 percent. Elevation ranges from 600 to 800 feet. The surface
layer is brown, dightly acid gravelly loam about 10 inches thick. The subsoil is yellowish-red and
reddish brown, dightly acid gravelly clay loam about 44 inches thick. The substratum is dightly acid,
yellowishred gravelly clay loam that extends to depth of more than 60 inches. Vegetation is blue
oak, valley oak, interior live oak, poison oak, manzanita, gray pine, and annua grasses and forbs.

Tehama series consists of well-drained soils that formed in mixed aluvium. Sopes range from 0O to
15 percent at eevations that range from 500 to 600 feet. A representative profile shows the surface
layer to be pae-brown loam about 30 inches thick. The upper part of the subsoil is pae-brown and
light yellowish-brown silty clay loam to a depth of about 45 inches. It is underlain by a yellowish
brown, very gravelly clay loam.

Tusca-lgo. This association makes up 12,860 acres, and is part of the terrace, valey bottom and
flood plain physiographic region. It mostly consists of nearly level soils on tops of dissecting high
terraces. The soils in this association formed in old basic aluvium. They are well-drained cobbly
clay loams and gravelly loams that contain hardpan. Slopes are generally 0 to 8 percent at elevations
ranging from 600 to 1000 feet. The vegetation on the Igo soilsis a sparse cover of annua grasses and
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forbs, and the vegetation on Tuscan soils is grasses and forbs and scattered oaks and shrubs. This
association consists of level to undulating hummaocky soils on top of dissected high terraces.

The Tuscan series consists of well-drained soils that have a hardpan. Slopes are 0 to 8 percent.

Elevation ranges from 700 to 1000 feet. The surface layer is brown, strongly acid cobbly loam about
3 inches thick. The subsoil is reddish-brown, medium acid cobbly clay loam that extends to depth of
about 16 inches. Below the subsoil is an indurated hardpan about 10 inches thick. Below the hardpan
is semi consolidated, gravelly and cobbly aluvium. Vegetation consists of annual grasses, forbs and
scattered blue oak.

The Igo series consists of well-drained soils that have an indurated hardpan. These soils formed
mainly in old alluvium from basic rock sources. Slopes are O to 8 percent. Elevation ranges from 600
to 800 feet. The surface layer is yelowishred, strongly acid gravelly loam about 3 inches thick. The
subsoil is yellowishtred, dightly acid gravelly heavy loam about 4 inches thick. Below this layer is
an indurated gravelly layer about 15 inches thick. Below the hardpan, to a depth of more than 60
inches, is a substratum of stratified mixed aluvium of sand to clay in texture. Vegetation is annual
grasses and forbs.

Reiff-Cobbly. This association makes up 110 acres, and is part of the terrace, bottomlands and flood
plains. The soils are generally moderately well-drained to excessively-drained loamy fine sands to
loams and frequently flooded cobbly land on valley bottoms and flood plains. Reiff soils are
generdly in large, nearly level to gently doping tracts in the highest part of the association and
cobbly aluvid land is in smaller, narrow tracts along the stream course and in old channels. The
soils in this association formed in very deep deposits of recent mixed alluvium. Slopes are generally
0 to 8 percent at elevations ranging from 250 to 275 feet. Mot areas of Reiff soils have been cleared
of natura vegetation and are farmed. The vegetation on the cobbly aluvia land consists of open to
dense stand of cottonwood, sycamore, willow, and oak trees and an understory of shrubs, vines, and
annual grasses.

The Reiff series consists of well-drained and moderately well-drained soils that formed in recent
aluvium from mixed sources. Slopes are 0 to 8 percent at eevations ranging from 350 to 500 feet.
Annual precipitation is 25 to 40 inches. In arepresentative profile the surface layer is grayish-brown
and brown fine sandy loam about 18 inches thick. The substratum is brown fine sandy loam to about
a depth of about 43 inches, covering brown loamy fine sand. The vegetation on this seriesisafairly
dense cover of valley oak, canyon live oak, gray pine, annual and perennial grasses, forbs, vines, and
shrubs.

Cobbly aluvial land consists of very gravelly, very cobbly, or very stony coarse-textured alluvium.
This land type is excessively-drained and has very rapid permeability. Runoff is dow, and erosion
and deposition hazards are moderate. The vegetation consists of willow, alder, ceanothus, manzanita,
annual grasses, and gray pine.

CLIMATE

Temperature and Growing Seasons

The average annual temperature is about 63 degrees F in the Sacramento Valley, 45 to 50 degrees F in
the eastern plateau area, and 50 to 60 degrees F in the rest of the area. Temperatures are warm in the
summer months. The average maximum temperature in July is near 100 degrees F in the Sacramento
Valey and in the 80s in the eastern plateau. Maximum temperatures of 105 degrees F or higher are
common, and a record high of 119 degrees F has been recorded in Shasta County. Temperatures at
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night are comfortably cool most of the time. Minimum temperatures in July average in the middle
60s in the Sacramento Valley and in the middle 40s in the eastern plateav.

Temperatures in winter are cool. The average minimum temperature in January is in the middle 30s.
Extreme low temperature readings are near 20 degrees F in the Sacramento Valey and maximum
temperatures in January are in the 50s. Average daily temperatures are included on Table 1-6

TABLE 1-6
Average Daily Temperatures*
Month Aver age Daily Avq age Daily Average Temp
Maximum Minimum

January 57.1 37.8 46.2
February 61.4 405 50.1
March 66.1 43.0 54.3
April 73.2 47.0 60.2
May 83.6 54.9 68.3
June 92.8 62.8 76.2
duly 99.7 68.1 83.3
August 97.9 66.7 812
September 91.2 61.0 76.0
October 80.1 53.5 65.9
November 61.8 42.8 54.5
December 55.7 38.1 47.3
* Redding Station 76.9 515 63.6

The average date of the last 32 degree freeze in the spring is mid-June for plateau areas and as early
asthe latter part of February in the Sacramento Valey. Thefirst freezein fall averages as early asthe
middle of September in colder areas of the plateau, but it is in December in the Sacramento Valley.
The growing season based on the freezing dates, is 90 days in the east and as much as 250 to 300 days
in the Sacramento Valley.

Precipitation

Current precipitation patterns were generated from three precipitation stations; two within the
watershed, the other near enough to its periphery to reflect conditions within the watershed. The
stations are Redding (60+ years of records), Cow Creek (13 years of records), and Round Mountain
(18 & 31 years of records).

Annual precipitation within the watershed ranges from about 25 inches in the Sacramento Valey to
about 65 inches in the northeastern portion of the watershed. Average annua precipitation at Cow
Creek, which is near Whitmore, at an elevation of about 2840 feet, is 51.13 inches. By comparison,
the Round Mountain station, which is near the northern boundary of the watershed, at an elevation of
about 1800 feet, has an annual average of 63.35 inches. Precipitation is generaly correlated to
elevation (MSl) as shown in Figure 1-11, displaying precipitation contours for the watershed.

Most of the precipitation fallsin winter. Seventy-five to 90 percent of the annual total precipitation is
received between November 1 and April 30. Thundershowers in summer occur on about 5 to 10 days
ayear, particularly in the mountains, but they account for only a small percentage of the total annual
supply of moisture. Thisis displayed on Figure 1-12.
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Rainfal intensities are greatest in the mountains. Short period precipitation totals are likely to be
greatest during thundershowers in fall or in the spring, and the long-period totals reach a maximum
during winter storms. Thunderstorms generally are limited to 3 to 5 days a year at lower elevations,
but they occur as frequently as 10 to 12 days a year in the mountains in places.

Average Monthly Precipitation
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The technical advisory committee requested that SHN evaluate possible trends in precipitation over
time. Historical and current precipitation data from the Round Mountain station, years of record from
1952-1970 and 1970-1984 including recent data 1984-present from PGE show that trends have
remained the same, with dight variation in March and September. Information is presented on
Figure 1-12

A similar trend analysis was completed using City of Redding climate data, which, with 70 years of
record, are the most complete local data. No significant historical trends were observed. Slight
trends of an increase in spring precipitation (March) since 1972 with a coincidental decrease in April
precipitation during the same period were noted. In the same time period, 1972 to present, there has
been a dight increase in September precipitation. Annual precipitation in inches by month for ten
year increments is included as Figure 1-13A to Figure 1-13C.

Snowfall

Snowfall is very light at low eevations within the watershed and only afew inches are recorded in an
average year. The annua total exceeds 100 inches in the mountainous areas of the eastern watershed.
Mid elevations in the watershed average 30 to 40 inches of snowfall per year.

In Cow Creek the snow zone is believed to be above 6000 feet. The rain-on-snow zone can be defined
as an area where a snow pack may or may not last through the winter, and where rain occurs severa
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times a year that may mdlt al the snow. In Cow Creek, the rain-on-snow zone was identified from
2500 feet to 6200 feet in eevation. In the Cow Creek watershed, much of the precipitation above
3500 feet occurs as snow. The transient snow zone within the rain-on-snow zone is the elevational
zone where snow falls, but melts away without forming a snowpack. In Cow Creek thisis from 2500
to 4500 feet. The seasona snow pack zone within the rain-on-snow zone is the area where most of the
precipitation falls as snow and contributes to a snowpack that lasts throughout the winter. In Cow
Creek, thisis generaly 4500 to 6200 feet (McGurk and Cafferata, 1991).

Many of the mgjor floods in the Cow Creek basin have resulted from rain-on-snow events. In general,
snowmelt is more sensitive to increased winds that accompany a rainfal event than the magnitude
and intensity of precipitation itself. This can cause more rapid melting to occur than terrain or timber
management methods (McDonald, et a., 1995). Timber management can effect snow accumulation
and melting. Evenraged systems tend to accumulate more snow (Harr, 1986), but may allow increased
wind. Unevenraged methods, which provide “roughness’ to slow wind speeds, retard accelerated melt
that leads increased peak flows.

Large openings, such as those caused by wildfire, can significantly increase peak flow, especidly in
the transient rain-on-snow zone. In general, the more immature the forest canopy (such as historic
burns), the higher potential for elevated peak flows due to storm rain-on-snow events (McDonald, et.
al., 1995).
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FIGURE 1-1
GENERAL VICINITY
COW CREEK WATERSHED ASSESSMENT
SHASTA COUNTY, CALIFORNIA
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