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INTRODUCTION

The Deer Creek Watershed Management Strategy is comprised of those strategies and
actions needed to meet our goals and resolve the present management issues for Deer Creek.
Some of these strategies were identified by our Watershed Action Committee, the Habitat
Restoration Group and from the following documents: Restoring Central Valley Streams: “A
Plan for Action” (Calif. Dept. of Fish & Game — 1993), “Anadromous Fish Restoration
Program” (U.S. Fish & Wildlife Service) and the “Ecosystem Restoration Program Plan”

(CALFED).

Generally, the items discussed in this report are in relative prioritized order of
importance for implementation over the next few years. We consider this strategy report to be
an adaptive management document and planning guide that will not only continually reflect new
resource management issues but also guide our implementation priorities.

This document will provide us with the framework for continued responsible
stewardship through effective management practices. We look forward to working with our
many stakeholders in order to provide the needed improvement measures necessary to protect
and enhance one of the most beautiful wild rivers of California.
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DEER CREEK WATERSHED MANAGEMENT

GOALS

Optimize use of public and private resources to develop, ador. and implement a

management strategy for the Deer Creek watershed that will provide clear guidance for

resource conservation and land-use for present and future generations.

Foster conservation, restoration and sound resource management in the Deer Creek
watershed. Achieve long-term sustainability of watershed processes, natural resources,
economic viability and preserve the cultural heritage and resources within the watershed.

Respect and protect private property rights and public resources.

Apply an ecosystem and multi-species approach to maintaining biodiversity and the
conservation of native habitats in the Deer Creek watershed. Base management decisions
on sustaining ecosystem functions in response to long-term changes and/or unexpected

occurrences.

Protect and enhance the lono term productivity of the Deer Cr°ek aquat1c ecosystem with
special consideration for spring-run chinook salmon, fall-run chinook salmon and

steelhead populations and quality of their habitat.

Manage watershed lands so as to minimize unnatural rates of erosion and sedimentation.

Encourage good land stewardsmp pract1ces throu0h education, research and public
outreach

Eliminate duphcatxon of effort by awenc:les/oroamzatxons throu0h 1mproved
communication and cooperatlon

Develop a long-term monitoring program that provides continuous evaluation of key
watershed conditions.



DEER CREEK
WATERSHED MANAGEMENT STRATEGY

1. STRATEGY: MAINTAIN STREAM FLOWS NECESSARY FOR

Note:

UNIMPAIRED FISH PASSAGE FOR CHINOOK SALMON
AND STEELHEAD.

In order to protect the exceptional qualities of the watershed, legislation
was initiated by the Deer Creek Watershed Conservancy (DCWC) in 1995
to preclude any new dams, diversions, impoundme.its or reservoirs on
Deer Creek. This legislation (AB 1413) became law on July 22, 1995,

RECOMMENDATIONS:

LA

Note:

1.B

1C

I.D

Proceed with the implementation of the Deer Creek Water Exchange
Project in order to allow natural stream flows to remain in Deer Creek
during critical fish migration periods.

A water exchange project is being developed by a cooperative effort
between Stanford Vina Irrigation Company, Deer Creek Irrigation District,
California Dept. of Fish & Game and California Dept. of Water Resources
whereby natural flows will be maintained in Deer Creek to aid fish passage
during critical migration periods. Alternative water sources (ground water)
will be developed to offset water needs for agriculture and allow an
adequate flow for fish passage. Since 1989, Deer «reek diverters have
voluntarily released necessary flow to provide upstream and downstream

fish passage.

Encourage California Department of Fish and Game to evaluate in-stream
flow for adequate fish passage based upon accepted methodology.

Support California Dept. Fish & Game in its efforts to maintain and
monitor all fish ladders and screens at the water diversions to ensure

maximum efficiency.

Determine the need to upgrade existing ladders and screens by monitoring
critical locations during low flow years to evaluate fish passage.

Investigate opportunities to increase irrigation efficiency.

Investigate opportumtles for vegetation management to improve stream
flows.



Note:

2. STRATEGY:  MAINTAIN THE HIGH WATER QUALITY OF DEER

CREEK.

The California Dept. of Water Resources (DWR) has designed, and is
currently conducting, an on-going water quality monitoring program on
Deer Creek. This water quality monitoring program is being coordinated
with other water quality data collection efforts performed by Lassen
National Forest, Sierra Pacific Industries, Collins I'ine Company and U. S.
Geological Survey. Since May 1997, DWR has maintained continuous

“temperature and flow monitoring recorders at eight (8) stations throughout

the watershed. Collins Pine Company has maintained 6 other monitoring
stations in and around Deer Creek since 1995, For more information,
please refer to the Existing Conditions Report.

RECOMMENDATIONS:

2A

Support long-term continuance of the Deer Creek Water Quality
Monitoring Program that is being conducted by DWR.

1. Prepare an annual Deer Creek water quality monitcring report
which includes results of the year's monitoring efforts and
recommends any needed monitoring program changes.

Develop a Highway 32 Contingency Spill Plan to not only plan an
emergency response strategy for hazardous material spills, which could
directly or indirectly contaminate Deer Creek, but to also develop highway
safety measures to reduce the potential for such accidents.

1. Coordinate all efforts with the Forest Service, Caltrans and Calif
Dept. of Fish and Game.

Utilizing the 1997 Meadowbrook Road Survey, solicit the participation
from the Lassen National Forest, Collins Pine Company and Sierra Pacific
Industries to aggressively treat known sediment sources, Solutions may
include road closures, road repairs, watershed rest oration, revegetation,

etc.

1. Encourage road maintenance standards for ainimum siltation on all
public (Hwy. 32) and private dirt roads within the watershed.

3. STRATEGY: PROTECT AN: \DROMOUS FISH SPAWNING REARI\‘G

AND HOLDING HABITAT.

[§]



RECOMMENDATIONS:
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Lo
.=

MNote:

P)
o

'LJJ
(@)

Note:

p)
)

Before Shasta am. the fall-run did not enter the Sacramento River until
after the rainy season began and transport water was available in the
Sacramento River and its tributaries. Now, however, with year around
high cold water flows, salmon are entering the river in mid-summer

[f temperature and flow changes are determined to have altered the

migratory patterns of fall-run chinook salmon in the Sacramento River,
evaluate what effects those changes have on fall-run migration in Deer
Creek and the subsequent feasib lity for enhancing fall-run populations

[t has been identified in "Restoring Central Va alley Streams: A Plan for
Action” (Calif. Dept. of Fish & Game - 1993) that "adequate spawm 12
gravel occurs in lower Deer Creek for present population levels of fall- and
late- fall-run salmon. However, gravel rehabilitatic 1 at selected sites could
increase available spawning ha i)ltat """ The Anadromous Fish Restoration
Plan" U.S Fish and Wildlife Service (19 1995) claims that present levels of
gravel are insufficient to meet the %eds of future increases in fall-run

populations.

Conversely, fluvial (*GOI‘HO‘Fp]"O}OUi’\"&I studies ofﬁe‘e Creeh have
concluded that because of Deer Creel's dynamics and its p

contiguation, any introduction of smaller ¢ pawning gravel !
saimor habitat anhancement, ‘vowd be washed out in futnre
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occurrences.

Fall-run spawning gravel has been an issue of concern for Deer Cresk for
several years and therefore warrants further s study

Determine spawning gravel quantity and quality for present fall-run salmon
populations and for the eventuality of future increases in fail-run numbers

1. Survey a detailed longitudinal profile of the channel thrown the
alluvial reach (USGS gauge downstream) to provide information on
the relation between channel conditions and the. distribution of
spawning gravel and other habitat;

Evaluate potential impacts of adding additional spawning srave! and the
likelihood for gravel sustainability. :

A consistent long-term monitoring program is esssential to effectiv ely
ranage the salmonid populations of Deer Creek. '

Support and encourage an annual long-term aduls and juvenile salmonid
monitoring program to include fall-run, spring run and steelhead.
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Assist agencies in acquiring the needed funding to prevent any interruption
in data collection to keep all applicable moni Horing activities active.

Determine relative fish abundance by reach and season to assess fish
distribution and the effects of restoration projects or catasrrophlc events.

Determine the status of steelhead trout in Deer Creek by conducting the
following surveys: (a) spawning surveys during the months of January
through March; (b) rearing habitat surveys; and, (c) outmigration survey

of juveniles.

Knowledge of outmigration timing of salmonids in Deer Creek is critical to

- on-going management efforts to ensure protection of juvenile salmon and

steelhead emmloratmO from Deer Creek and entering the Sacramentc River
and Delta.

Monitor outrnigrant timing of juvenile fall-run chinook saimon, SPrng-rin
chinook salmon and steelhead.

Include efforts to tag outmigrating juvenile spring-run salmon.
Determine the usage of Deer Creek by winter-run chincck saimon

1. Request Dr. Paul Maslin, California State University - Chico. to
include Deer Creek in his evaluatio studu o nen-natal rearing

in upper Sacramento River tributar
In cooperation with the Forest Service, Sierra Pacific Industries and local
game wardens, institute the Deer Creek Spring-ruu Protection Program

and request that this program address the following:

1 Determine if and where poaching is a problem

2. Ensure adequate game warden support and volunteer surveillance.

3. [f necessary, discourage access to spring-run holding pools by

closing access points duimo critical months.

4 Provide “Streamwatch” educational materials that instructs how to
“identify poachers and how and where to re;ort violations..

5. Determine the need for more restrictive angling regulation

6. Provide interpretive signs educating the public about sensitive

habitat.



Note:

3M

7. Assure that future recreational areas are carefully planned to
protect fish and their habitat (i.e. away from riparian zones).

Dams, diversions, impoundments and consumptive uses are human impacts
that everyone acknowledges as being significant limiting stressors to
salmonid populations. However, the consequences from the introduction
of exotic game species into salmonid spawning areas has received little
attention as a contributor to the diminishing numbers of salmon and

steelhead.

Determine the adverse impacts to anadromous fish from non-native
species and manage those impacts to insignificant proportions.

1. Consider allowing a targeted fishery for non-native species,
if necessary.

Determine if there is adequate habitat to support juvenile steelhead in the
upper reaches of Deer Creek.

]. Evaluate impact from resident species.

Determine if there is enough woody debris and organic izput to provide the
needed nutrients for ample insect populations.

Determine the impact on spawning spring-run chinook salron by bears and

otters.

4. STRATEGY: PROTECT AND ENHANCE AQUATIC HABITAT AND

Note:

STREAMBANK VEGETATION.
[t has been stated in" Restoring Central Valley Streams: A Plan For
Action" (Calif. Dept. of Fish and Game) and "Ecosystem Restoration
Program Plan" (CALFED) that "fish habitat, throughout the Deer Creek
drainage, is generally of good quality." However, there are site-specific
enhancement opportunities that the Deer Creek Watershed Conservancy
will be pursuing.

RECOMMENDATIONS:

4.A

Update the map of the existing riparian habitat in lower Deer Creek in
order to identify site-specific riparian restoration projects.

L. Remove exotic species and replace with native species.



2. Plant native riparian trees along unvegetated stream banks where
mature riparian forest vegetation will cast shade on the low flow

channel.

Note: Under the direction of DCWC the Dept. of Water Resources and Dr. Matt
Kondolf, University of California, Berkeley are preparing a flood control
feasibility plan to meet the needs of requirements identified by landowners.
[t is anticipated that this plan will be adopted into the Army Corps of
Engineer’s Challenge XXI Program.

4B Prepare the Deer Creek Flood Plan to investigate the feasibility of
restoring some natural channel processes, enhancin a/restoring native
vegetation and 1 ncreasing the width of the riparian corridor. {i.e. set back

levees}

4.C  Work with willing landowners to create vegetated buffer zones between
existing riparian habitat and cultivated and/or grazed lands.

4D Allow woody debris accumulation in all areas of the creek to increase
primary production, retention of spawning gravel and enhance aquatic
habitat (refer to Existing Condltlons Report - Fl ”"ldl Geomorphology).

L. Develop guidelines for preserving large woody debris in the stream
channel unless 1t obstructs or redirects flood flows, or adwrse}
impacts diversions or bridges.

2. Identify and propose potential improvemen*s to bridges and
diversions which would permit large woody debris to pass without
damage.

4.E Inform landowners about the benefits of conservation easements.

5. STRATEGY:  MANAGE RANGELAND FOR MULTIPLE RESOURCE
PROTECTION AND ENHANCEMENT, INCLUDING
FORAGE FOR LIVESTOCK , WILDLIFE AND
PROPAGATION OF OAK WOODLANDS.

RECOMMENDATIONS:

S.A With the assistance from U.C. Davis Cooperative Fxtension’s Rangeland
Monitoring Program, encourage ranchers within the watershed to design
grazing strategies and monitoring plans for their land



Note:
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Strategies should minimize pressure on riparian areas (e.g.
implement seasonal and rotational grazing,consruct cross fcncmu of
pastures, and where appropriate, control invasive non-native plant
species, develop riparian exclusion zones and alternative water

sources, etc.).

[

DCWC is funding the creation of a historical GIS for the upper meadows
region of Deer Creek and its tributaries. This mapping system will be
prepared by DWR, with the cooperation of Lassen National Forest, Collins
Pine Company and other landowners in order to analyze historical changes
over time and assess restoration needs.

Promote site-specific restoration projects in cooperation with Lassen
National Forest, Collins Pine Company and other private landowners in
the upper Deer Creek watershed.

1. Where approprlate fence and plant native riparian vegetation along
stream channels and add dead woody material, if determined to be

advantageous.

Develop a Fire Management Plan to establish an efficient, coordinated
fire strategy to reduce fire fuel loads and to promote the use of fire as a
tool to increase forage for cattle and wildlife, increase stream flow and to

control detrimental vegetation.

Protect and enhance summer and winter range deer habitat in the Deer
Creek watershed. :

1. Use fire as a tool for habitat enhancement.

Evaluate the effects of ﬁre suppress1on on the watershed d
population.

Assess changes in habitat usage and population trends of the
Lassen Deer herd following vegetation management practices
lmplemented to increase forage and stream ﬂow

W

4. Determine the impacts of predation from cougars and bears on the
watershed's deer herd

Protect and restore oak woodlands in the lower Deer Creek watershed

1. Seek information from the Integrated Hardwood Range

‘Management Program in order to assess oak woodland habitat
conditions in the lower watershed.



2. Evaluate the effects of flood, fire and cattle grazing on oak
woodlands in the watershed.

6. STRATEGY: MAINTAIN THE LOW DENSITY AGRICULTURALLY

BASED LAND USES WITHIN THE WATERSHED.

RECOMMENDATIONS:

6.A

6.B

6.C

6.D

Support low density zoning for the Deer Creek Watershed as depicted in
the Tehama County General Plan

Request the Tehama County Board of Supervisors to adopt the Deer Creek
Watershed Management Plan as a support tool for county p]anmnc7

Promote the locally-based agricultural economy in order to protect the
natural and cultural resources of Deer Creek.

Promote, preserve and protect private property land holdings within the
\aatershed and encourage acquisitions of public lands.

7. STRATEGY: PROMOTE GOOD LAND STEWARDSHIP THROUGH

EDUCATION

RECOMMENDATIONS:

T.A

7B

7.C

7.D

Create a watershed education curriculum, “C RE}LKDIDERS for grades

- K-12 which emphasizes the best land use practices for sustaining healthy

watersheds and teach the i importance of timber harvesting, ranching and
farming as major contributors to the preservation of open space and wild

and scenic ecosystems.

Coordinate hands-on watershed prOJects with local school districts (i.e..
planting native species, building duck and bat nesting boxes and conductm«*

on-stream studies of aquatic and terrestrla habitat).

Educate landowners about resource issues that may impact private
property and its management.

1. Implications of various evaluations, assessments and
recommendations (i.e. native specie re- veceta‘tlon and riparian

butter zones).

Maintain continuous outreach activities to promote this strategy report and
seek appropriate implementation funds. :



8. STRATEGY: CONTINUE DEER CREEK WATERSHED
CONSERVANCY’S ROLE IN THE ON-GOING
MANAGEMENT OF THE DEER CREEK WATERSHED.

RECOMMENDATIONS:

8.A  Maintain a coordinated watershed 'management effort within the Deer
Creek watershed. '

8B Implement the Deer Creek Watershed Management Strategy.

1. Develop an annual work program which outlines actions to he
taken that will accomplish the implementation of targeted

strategies.

/

2. Continually adapt/update the management strategies to include new
issues and concerns that effect the watershed.

8.C  Develop the DEER CREEK ANNUAL REPOR i
1. Publish water quality monitoring survey results.

Report adult and juvenile fish "real-time monitoring" results and
long-term trends.

S

Describe completed projects and discuss proposed projects for the
coming year.

L)

8.D Host annual membershlp mﬂetmos to discuss water Qhed event» and project
implementation.

8.E  Promote the concepts of “CREEKSIDERS” K-12 education program
throughout California. :

8.F  Maintain out-reach with community members, local, state and federal
agencies and conservation groups.

8.G  Participate in cooperative efforts with | local, state and federal agencies to
promote local wat ershed stewardship programs.
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1.0 INTRGDUCTION

PURPOSE OF THIS REPORT

The purpose of the Existing Conditions Report is to provide an inventory of the physical, natural,
and cultural resources of Deer Creek and a baseline for future investigations. Considering budget,
time, and volunteer efforts, we hope that the authors have established a strong informational
foundation upon which to develop and refine our understanding of the watershed.

Our long-term goal is that this report will provide the reader with an analysis of watershed
conditions rather than just lists and maps of what is present. Thus, to the extent possible, the
authors of each chapter have attempted to evaluate the condition of each resource in order to
clarify our present level of understanding of the "health" of the watershed and specific resources
within the watershed. Each year the conservancy will publish an annual report presenting new
data that has been collected to further our understanding of the resources, any changers in natural
occurrences that altered conditions, and projects that have been implemented which changed the
present existing conditions. '

COLLABORATIVE EFFORT

The Deer Creek Watershed Strategic Planning Process is the result of a public-private partnership
which evolved out of the development of trust between watershed landowners, public agency
personnel, and the environmental comnunity with the realization that it is in everyone’s interest to
develop a consensus plan for the protection, management, and enhancement of the Deer Creek
Watershed. Many individuals representing a wide variety of experience and expertise have
contributed to the preparation of this document. DCWC members, consultants, University
faculty, Federal, State and County agency employees, and volunteers from environmental
‘organizations have worked together to gather and evaluate the material presented in this
background report. Needless-to-say, without everyone’s participation, it would not have been
possible to assemble and organize so much information in so short of a period of time.

~ Under the stewardship of DCWC, staff members from The Habitat Restoration Group have
prepared this Existing Conditions Report based on the text submitted by the lead authors of each
of the chapters. ‘

ORGANIZATION OF THE EXISTING CONDITIONS REPORT

With the exception of Chapter 2, each of the thirteen (13) additional chapters in this report deals
with a particular physical, natural, or cultural resource. Chapter 2, prepared by Ken Cawley of
Meadowbrook Conservation Associates, contains a general description of the topographic, ’
climatic, geographic, and edaphic features of the watershed. This material is dealt with in more
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detail in later chapters but is also presented here to allow the reader who is only interested in a
particular resource to gain a general understanding of the Deer Creek Watershed.

In Chapter 3, Land Use and Land management, a number of authors have come together to
describe the current land uses and land management practices employed in the watershed. Dr.
Donald Holtgrieve, Chairman of the Geography Department of CSU Chico, reviews the policies
setforth in the Tehama County General Plan as they relate to land use in the Deer Creek
Watershed and discusses the consistency of this planning process with the General Plan. Larry
Branham of the Natural Resource Conservation Service, Linda Hughes with the Tehama County
Resource Conservation District, Chris Leininger, Sue Knox, and Joan Hemsted of the DCWC,

- and Bill Travers of CSU Chico describe the rangeland resource and livestock grazing practices in
the watershed. Also in this chapter is a discussion, by Steve Evans of Friends of the River, on
Wilderness Management and other special management areas and a description of The Nature
Conservancy’s program to create conservation easements along lower Deer Creek written by
Olen Zirkle of The Nature Conservancy.

Chapter 4 deals with the hydrology and water resources of the Deer Creek Watershed. Stacy
Cepello of the California Department of Water Resources, Northern California Region, has
provided the reader with an overview of the hydrologic processes in the Deer Creek Watershed.
Dan Keppen, Director of the Tehama County Department of Public Works, has assembled
historical information on prior flooding and flood control efforts.

Dr. Matt Kondolf and his students at the University of California, Berkeley, have performed a
historical geomorphic analysis of lower Deer Creek in order to evaluate the fluvial-geomorphic
processes affecting channel stability and aquatic habitat conditions. Chapter 5 evaluates several
specific geomorphic subjects relevant to salmon habitat river management, such as spawning ;
gravels (availability, quality, and mobility), fine sediment supply and deposition, effects of levees
on channel processes, and the potential of Deer Creek to restore a more natural morphology.

In Chapter 6, Ken Cawley of Meadowbrook Conservation Associates describes the erodability of
the soils in the watershed and studies which are underway to evaluate sediment sources and '
identify measures which can be implemented to control erosion problems. Appendix A, complled
by Mark Parsons and Linda Hughes of the Natural Resources Conservation Service, explains in

~ more detail the methodology for evaluating soil erosion problems and presents a table rating the
erodability of each soil unit mapped in the Deer Cresk Watershed.

Chapter 7 addresses our current level of understanding of surface and groundwater quality in the
Deer Creek Watershed. In Chapter 5, Frazier Sime of the Northem California District of the
California Department of Water Resources (DWR), summarizes existing surface water quality
data collected by DWR and identifies surface water quality monitoring programs which have been
and/or are being undertaken by other public agencies. Dan Keppen, Director of the Tehama
County Department of Public Works, describes our knowledge of ground water quality.

798-01\lintro 12 i 7 ‘ July 6. 1998
' The Habitat Restoration Group



Chapter 8, Botanical Resources, prepared by Valerie Haley, Botanist with The Habitat
Restoration Group, contains descriptions of the plant communities and their distribution in the
Deer Creek Watershed. A table summarizes the status and occurrence of rare and endangered
plant species and other plant species of special concern, which are known or suspected to occur in
the watershed. Information is also provided on sensitive plant communities in the watershed and
on invasive, exotic, non-native plant species that threaten the stability of the native plant
communities. Appendix B contains a list of the plant species that were observed by Ms. Haley
during the field surveys conducted in 1996 and 1997.

Dawn Reis, Wildlife Biologist with The Habitat Restoration Group, describes the wildlife
resources in the Deer Creek Watershed in Chapter 9. Ms. Reis discusses the importance of each
habitat type to various groups of wildlife species. The known and potential occurrence of Federal
and State threatened and endangered wildlife species and California wildlife species of special
concern is summarized in tabular form. Information is also presented on game animals and exotic
animal species that may adversely affect native wildlife populations. Appendix C contains a list of
wildlife species observed or predicted to occur in the Deer Creek Watershed. Appendix D
presents additional information on the distribution and habitat requirements of special status
wildlife species known or predicted to occur in the Deer Creek Watershed.

In Chapter 10, Dr. Stacy Li, Fisheries Ecologist with Aquatic Systems Research, describes the life
history of the salmon and steethead fishery in Deer Creek and discusses cur present level of
understanding of native fish populations in the watershed. Dr. Li describes current and prior
investigations on salmonid populations in Deer Creek and summarizes the available data on
aquatic habitat conditions in an attempt to evaluate our present level of understanding of the

fishery resource.

Chapter 11 is intended to address Fire and Fire Management in the Deer Creek Watershed.
Revised text for this chapter will be prepared during Phase II of the planning process. Topics
discussed in this chapter include: Fire History, Fuel Loads and Fuel Management, Fire hazard
and Fire Hazard Reduction, Fire Ecology, and Fire Protection.

In Chapter 12, Steve Evans of Friends of the Rivers, describes the Recreational Resources of the
upper and lower Deer Creek Watersheds. Steve discusses public access and the variety of
recreational activities that are available on public lands in the watershed. Additionally, in
Appendix E, Jim Gaumer of DCWC, a life-long fisherman on Deer Creek, describes the value of
the recreational fishery through past experiences and a vision for what the future may hold.

Chapter 13 deals with Cultural and Historic Resources in the watershed and has been prepared by
Eric Ritter of the Bureau of Land Management. Readers interested in the history of western
man’s activities in the watershed should refer to the Historical Conditions Background Report
prepared by Bill Travers of CSU Chico, Sue Knox of DCWC, and others.

798-01\lintro 13 v ' July 6, 1998
k ' - The Habitat Restoration Group



PDATA SOURCES AND METHODOLOGY

The information included in this report has been assembled from a variety of sources. To a large
extent, the authors have had to rely on data and descriptions of resource conditions contained in
prior reports. This information has been reviewed and incorporated into this report with the
appropriate citations of source materials. The field surveys that were conducted as a part of this
investigation were designed to familiarize the lead authors with the range of resource conditions
in the watershed so they would be in a position to evaluate the information obtained from the
literature. No systematic inventories of species or habitat conditions were conducted as a part of
this study. Recommendations will be made for such investigations as data deficiencies are
identified.

In many cases, the information contained in the existing literature has been refined by the lead
authors based on their knowledge of the resources of the Central Valley and the Sierra Nevada.
Much of the new information contained in this report has been obtained from landowners with
long-time familiarity with the watershed and agency personnel who are currently conducting field
investigations and resource evaluations in the watershed. The mvolvement of these contnbutors
and reviews is much appreciated.

OVERLAP WITH OTHER INVENTORIES AND ANALYSES

Lassen National Forest (LNF) personnel are currently preparing a Watershed Analysis for Mill,

Deer, and Antelope Creek Watersheds. Although the collection of new baseline information is
focused on lands within the Lassen National Forest, the study area for this watershed analysis
includes the entire upper and middle Deer Creek Watershed down to the mouth of the canyon
(i.e., USGS Gaging Station). Preliminary maps documenting the distribution of natural resources
and events in the upper and middle watershed have been provided to the lead authors.

~ We wish to thanks the Forest Service personnel for their participation in the Deer Creek
Watershed planning process and their cooperation in providing the lead authors with advanced
draft copies of their chapters describing the resources in the watershed. The LNF Watershed
Analysis is being prepared in accordance with the Federal Guide for Watershed Ancdysw entitled

‘Ecosystem Analy51s at the Watershed Scale. ' ~

Because there is a great deal of overlap between the Lassen National Forest Watershed Analysis
and the Deer Creek Watershed Existing Conditions Report, both in terms of the land area studied
and the resources being evaluated, it will be important to review and revise the information
contained in this report after the LNF Watershed Analysis report is released.

RESOURCE MAPPING
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There are numerous maps pertaining to the resources of the Deer Creek Watershed. The lead
authors have attempted to list the sources of available mapped information at the end of each
chapter. Stacy Cepello of the California Department of Water Resources assembled much of this
information on existing mapped data. Unfortunately, much of the previously mapped information
is difficult to use when evaluating resources distribution and conditions since it is: 1) incomplete
for portions of the watershed; 2) presented in varying scales of resolution; 3) mapped according
to differing classification systems; and 4) representative of differing levels of effort.

Funding for GIS mapping of resources in the Deer Creek Watershed was approved by The
Resources Agency and signed by Governor Wilson in the 1997-98 budget; however, this was
subsequent to the preparation of the draft text of the Existing Conditions Report. DWR has
contracted with the CSU GIS Laboratory to prepare maps showing the distribution of resources
and land uses in the Deer Creek Watershed. In the long run, the greatest benefit of this GIS
mapping system covering the entire Deer Creek Watershed will be the ability to add new
information and refine the resource maps through time. This will not only allow us to document
changes in resource conditions, but to evaluate the success of our restoration efforts.

Normally, the writing of text for an existing conditions report and the mapping of resources
proceed simultaneously. This enables the investigators to use the mapped information as one
means of describing and evaluating the resources. Because the GIS maps had not been prepared
at the time at which the fieldwork was conducted and when the chapters were written, the
descriptions of the resources contained in each chapter are not keyed to the maps. After the GIS
maps covering the entire watershed have been finalized, it will be important to have the authors of

the chapters in this report review these maps and revise their text accordingly.

CSU Chico is also in the process of preparing a 1" - 400' base map for the lower Deer Creek

~ channel and riparian corridor. This map will be useful for the future mapping of resource problem

areas along Deer Creek between the mouth and the USGS Gaging Station. Presently, it has not
been possible to evaluate the magnitude of various resource problems along the valley floor
reaches since there has been no mapping of problem areas. After the base map is complete, it Wﬂl
be possible to map the locations of problem areas and potential restoration sites.
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2.0 GENERAL DESCRIPTION OF THE WATERSHED

INTRODUCTION

The Deer Creek Watershed (Figure 2-1) is a southwest-northeast trending basin located at the
southern end of the Cascade Range. The basin extends from its peak at Butt Mountain to its
confluence with the Sacramento River near Vina, California. Overall basin size is approximately
229 square miles (146,617 acres).

The surface geology is almost entirely volcanic but nonetheless heterogeneous from the
standpoint of erosion rates and productivity of soils derived from it. Geomorphically, the basin
exhibits a spatial pattern common to neighboring watersheds: a flatter upper watershed area, with
- significant alluvial valley areas, connected to lowland areas via a steep and deeply incised middle
section.

Vegetation ranges from irrigated agricultural at the lowest elevations, through foothill oak-pine
types, to mixed conifer forest, and eventually sub-alpine fir forests at the very highest elevations.

TOPOGRAPHY

Topographically, the basin has three distinct areas that reflect its geologic history. The upper
watershed, from the Lost Creek Plateau to the general vicinity of Slate Creek, is characterized by
broad, low-gradient rhyolitic plateaus separated by large alluvial valleys (Childs Meadows and
Deer Creek Meadows). This upper zone corresponds approximately with the extent of the
rhyolitic layers. Below this zone is a steeper “canyon reach” typified by deep channel incision,
steep inner gorge topography, and narrow ridges. Headwater areas of tributary channels show
geomorphic evidence of recent debris flow/debris torrent mass movement features. The canyon
reach extends below the lower ‘boundary of the Ishi Wilderness to the site of the USGS Gaging
Station. Below this zone lies a broad outwash plain. Here the flattening of the stream gradient
and lack of confining canyon walls fosters the deposition of coarse sediment leading to the
development of a large alluvial fan. '

ELEVATION RANGES

Elevations in the basin range from 7,866 feet at the summit of Butt Mountain to 340 feet at the

confluence with the Sacramento River. Figure 2-2 is a contour map of the Deer Creek

Watershed. Figure 2-3 depicts the relationship between elevation and basin area (commonly

referred to as a hyposometric curve). The percent of the basin in the various elevation zones has
significant implications relative to the precipitation totals, snowpack accumulation, and vegetation

types. For example, 40 percent of the basin lies above 4,000 feet, mdlcatmo a high potential for

' snowpack accumulation and spring snowmelt run-off.
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Figure 2-3. Watershed Area by Elevation
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SLOPE GRADIENTS

Slope steepness is the dominant driving force behind hillslope erosion processes. Thus the
average steepness of a watershed and the distribution of slope classes can reflect a watershed’s
overall erosional sensitivity. Figure 2-4 is a slope map of the Deer Creek Watershed upstream of
the USGS Gaging Station. Although the Deer Creek Watershed contains some areas of
extremely steep slopes, overall, slopes tend to be somewhat moderate compared to similarly
situated watersheds. The average basin slope is only 25 percent. The large alluvial valleys and
broad, flat plateaus tend to reduce the average slope for the watershed. The steepest slopes are
associated with two geomorphic settings: 1) headwall areas in the upper reaches of tributary
streams such as Cub Creek and Calf Creek and 2) canyon walls adjacent to the main channel in
the most deeply incised reaches. Mass movement processes are primarily responsible for the
steepness of slopes in both settings. :

Figure 2-5 shows the distribution of slope classes by percent of watershed area. The reader will
notice that slopes over 50 percent are actually very limited in extent. Beyond that, the distribution
of slope classes is fairly even.
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Figure 2-5. Distribution of Slope Classes
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ASPECT

Aspect strongly influences vegetation patterns. Southern exposures often have sparse vegetative
cover due to high heat and moisture stress. As result of reduced cover, fluvial erosion rates are
often higher than on more densely vegetated north-facing slopes.

Because of the northeast-southwest trend of the basin itself, slopes flanking the main channel
canyon tend to have aspects perpendicular to that trend, namely northwest and southeast. Flatter
areas such as valleys and plateaus are little influenced by aspect. In the upper watershed, no one

- aspect is dominant. In the canyon reach, northwest and southeast aspects are most frequently
encountered although all other aspects are well represented.

GEOLOGY

The Deer Creek Watershed is located within the southernmost extension of the Cascade Range.
The Cascade Range is an active volcanic mountain range extending south from Washington and
Oregon into California. The volcanic rocks of the Cascades are characterized by pyroclastic
deposits and volcanic flows of basaltic, andesitic, and rhyolitic composition formed from volcanic
activity of Quaternary and Tertiary age. These volcanic rocks locally overly Mesozoic and or
Paleozoic metamorphic rocks of sedimentary and volcanic origin that are believed to be
correlative with the Sierra Nevada metamorphic rocks to the southeast. On the west side of the
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southern Cascade Range, marine sedimentary rocks of Cretaceous age locally overly the
metamorphic rocks.

Local Geology

The Deer Creek Watershed consists predominantly of the Tuscan formation of late Pliocene age.
This formation is primarily comprised of basalt/andesite mudflows but also includes locally
derived fluvial deposits, ash-flow and air fall tuffs, lava flows, and intrusions (Muffler and others,
1989). The Tuscan Formation deposits dip gently and thin toward the southwestern portions of
the watershed. In the upper watershed, the Tuscan formation is overlain by Volurmnous flows of
rhyolite which form the Mill Creek and Lost Creek Plateaus.

Cretaceous marine sedimentary rocks of the Chico Formation have relatively minor exposures
located along the most deeply incised reaches of Deer Creek. The Mesozoic and/or Paleozoic
basement metamorphic rocks are also only minorly exposed along a pomon of Deer Creek near
Polk Springs (Peterson and others, 1982).

Along the lower elevations at the western portions of the watersheds, the creek flows over the
volcanic rocks of the Cascades onto the Quaternary sediments of the eastern Sacramento Valley.

GEOMORPHOLOGY

Deer Creek has a relatively long narrow watershed with moderate to steep slopes. The two major
geomorphic processes in the watersheds are mass wasting and fluvial surface erosion. The
primary mass wasting process appears to be debris flows that occur predominantly in colluvium- -
filled hillslope hollows. These are areas where the sediment supply is likely to be high and where
run-off is concentrated. Flows are episodic and tend to be triggered by large, infrequent
precipitation events. Rock falls that occur along steep and rocky parts of the watersheds where
some of the volcanics have formed pinnacles and along rocky reaches of the creeks.

Fluvial erosion includes the processes of sheetwash, rill erosion, channel erosion, and soil creep.
These processes are more ubiquitous than mass wasting processes. Some degree of surface
erosion is apparent on most hillslopes in any given year. However, the severity of fluvial erosion
is strongly linked to major rainfall/run-off events. -

Glacial processes have shaped some of the landforms at higher elevations. Glacial deposits have
been mapped at the headwaters of Deer Creek on Butt Mountain (Lydon, 1968). In general, the
extent of glacial landscapes in De°r Creek is insignificantly small.
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CLIMATE AND WEATHER

The following section, excerpted from the Sierra Nevada Ecosystem Project (SNEP) Executive
Summary, describes long-term climatic changes and the current climatic setting pertinent to the

Deer Creek Watershed.

 Climate

Major climate change has occurred at millennial, decadal, and annual scales in the history of the
Sierra Nevada. The regional climate developed from warm, wet, tropical conditions about 653
million years ago through a cycle of at least eight major glacial and interglacial periods of the last
million years to the winter-wet, summer-dry pattern of the last 10,000 years. These climatic
periods have greatly influenced vegetation, animals, and human populations; their effects are
observable today and influence how people manage resources. For instance, two extensive
droughts, each lasting 100 to 200 years, occurred within the last 1,200 years. During the cold
phase of the Little Ice Age (about a.d. 1650-1850), glaciers in the Sierra Nevada advanced to
positions they had not occupied since the end of the last major ice age over 10,000 years ago. The
period of modern settlement in the Sierra Nevada (about the last 150 years), by contrast, has been
relatively warm and wet, containing one of the wettest half-century intervals of the past 1,000
years. Many of the forests that stand today were established under different chmates oenerall
‘wetter ones from the present regimes (UC Davis 1996).

The current Sierran climate is dominated by a Mediterranean pattern of a cool, wet winter ,
followed by a long hot and dry period in summer, with high yearly variability in temperature and
precipitation. Precipitation increases and average temperature decreases with increase in

elevation. The transition zone of rain to snow is an important determinant of vegetation types,
stream dynamics, and human settlement (UC Davis 1996).

PRECIPITATION

Current precipitation patterns were generated from three precipitation stations, none of which are
located in the Deer Creek Watershed but are near enough to its periphery to reflect conditions
within the watershed. The stations are Red Bluff, Mineral, and Chester.

Annual precipitation ranges from 21 inches at the valley floor to 51 inches in the upper watershe
The highest elevations may receive somewhat more. Like most west-slope watersheds, a strong
orographic influence is evident along an eastward gradient, increasing to the crest of the range
and then declining in an eastward direction. Annual average precipitation at Mineral, five miles
west of Deer Creek at an elevation of 4,910, is 51.13 inches. By comparison, the town of
Chester, approximately 13 miles east of Deer Creek at an elevation of 4,525, has an annual
average of 31.92.

The seasonal distribution of precipitation is typical for the dry summer Mediterranean climatic
regime. Seventy-six percent of the total annual average occurs in the five month perlod from
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The seasonal distribution of precipitation is typical for the dry summer Mediterranean climatic
regime. Seventy-six percent of the total annual average occurs in the five month period from
November to March with the peak occurring in December and January. With the exception of
isolated thunder storms, the period from mid-June to mid-September is virtually rain free. The
seasonal distribution is shown below in Figure 2-6.

Figure 2-6. Seasonal Distribution of Precipitation
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Snow

Snowpack information was summarized from snow course data from eight nearby sites. As was
the case for precipitation data, none of the snow courses occur in the Deer Creek Watershed but
are near enough to be considered representative of conditions in the watershed. The eight snow
courses are shown below in Table 2-1. :

Table 2-1. Snow Course Locations Used to Estimate Snow Conditions

for Deer Creek
Snow Course Aspect Cover Elevation (feet)
Chester Flat Flat Open Timber 4.600
Humbug NE Open Timber 4,850
Humbug?2 n/s not specified 4,850
Feather River Meadows Flat Open Timber - 5,400
Stover Mountain SW Dense Timber 7,100
Mt Dyer2 | NW Open Timber 6,050
Mt Dyerl NW Dense Timber 7.100
Lower Lassen Peak NW Open Meadow 8,250
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Snow accumulation reaches a peak in March with maximum average depths of 50 to 60 inches in
the upper watershed. Typically, this corresponds to a peak snow water content of 20 to 25 inches
in this same period. Snow accumulation below 3,500 feet in elevation is minimal. Above 5,500
feet, a snowpack less than 10 inches in depth can linger into June. April 1 snow water content
varies between 3 inches at 4,000 feet to 30 inches at the highest elevanons in the basin (above

7,000 feet).

GEOGRAPHIC FEATURES
Alluvial Valleys — Childs Meadows, Deer Creek Meadows, and Carter Meadows

The major alluvial valleys in the upper watershed are important features in the watershed. With
the exception of Carter Meadows, they are primarily in private ownership. Livestock grazing and
commercial/residential development are concentrated in these valleys. Channel erosion along
these reaches is one of several significant sediment source areas in the watershed. Carter
Meadows is of less economic significance but has a number of unique wetland ecological values.

Falls -— Upper and Lower Deer Creek Falls

These falls are located in the canyon reach of the watershed and were historic barriers to
migration of anadromous fish. Both falls now have fish ladders although the ladder on the Upper
Falls is not operated to allow upstream migration of anadromous fish. The Upper Falls are
located near Potato Patch Campground along Highway 32. The Lower Falls are located
approximately one mile upstream of the confluence with Panther Creek.

Other Water Bodies — Wilson Lake

Wilson Lake is a shallow, naturally occurring lake situated in a volcanic depression near the
watershed divide along County Road 769. There are no other natural lakes in the Deer Creek

Watershed.

- Mountain Peaks

'Major peaks include Butt Mountain (7,866 feet), Colby Mountain (6,001 feet), Onion Butte

(5,518 feet), Barkley Mountain (4,488 feet), and Flatiron Mountain (4,400 feet).

Roads and Highways

Several State Highways traverse the watershed. Highway 36 and Highway 32 access the upper
watershed area. Highway 99 crosses the lower end of the watershed near the town of Vina.
Ponderosa Way is a native surface forest road that crosses the watershed at the approximate
boundary between the foothill zone and the forested upper watershed. Originally built as a
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depression-era public works project, the purpose of the road was to provide access and control
pomts for fire suppression. An extensive network of roads totaling over 450 mﬂPs access the

upper slopes for timber harvesting purposes.

Roadless Areas

Roadless areas occur in the Cub Creek sub-watershed, Polk Springs area, Butt Mountain area,
and the Ishi Wilderness (Ishi A [designated wilderness area] and Ishi B).

Recreation Sites

The USDA Forest Service operates four campgrounds in the upper watershed. Potato Patch
Campground, Elam Creek Campground, and Alder Creek Campground are located along
Highway 32 below Deer Creek Meadows. The Gurnsey Creek Campground is located off
Highway 36 near Childs Meadows. Dispersed recreation occurs throughout the upper watershed
especially during deer season. The Ishi Wilderness Area offers non-motorized, backcountry
recreational opportunities, primarily hiking and primitive camping.

Tehama State Game Refuge

Officially designated as State Game Refuge 1-G, the boundary of the Tehama State Game Refuge
begins at Round Valley Creek and follows the Deer Creek channel down to (and in conjunction
with) the Ishi Wilderness Area. The Refuge encompasses all of the area north of Deer Creek and
south west of Round Valley Creek down to the lower boundary of the Ishi Wilderness Area.
(Note: State Game Refuge 1-G is not the same as the Tehama State Wildlife Area that occurs in
the Antelope and Mill Creek Watersheds.

Quadrangle Maps

Figure 2-7 shows the thirteen (13) 7.5 Minute Quadrangle Maps that cover the Deer Creek
Watershed. ,

STREAM REACHES

For discussion purposes, Deer Creek has been divided into the following stream reaches based on
geographic features and changes in channel geomorphology. Table 2-2 summarizes the length of
each reach, tributaries entering Deer Creek in each reach, and key geographic and man-made
features. Table 2-3 compares the stream reaches used in this document with the stream reach

boundaries used in prior reports.
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Table 2-2. Deer Creek Stream Reaches
Stream Reach Length Tributaries Key Features
Butt Mountain Reach 2.25 miles
Headwaters down to Collins Pine | 1.4 km
Company Road 1110

E Deer Creek Meadows Reach 4.0 miles | Lost Creek Deer Creek Meadows

% | Collins Pine Company Road 1110 | 2.48 km Carter Creek

= | down to the confluence with

'3 Gumnsey Creek (i.e., North Fork

g | Deer Creek)

5‘ Highway 32 Reach 11.6 miles | Gumnsey Creek Elam Campground
Gurnsey Creek (North Fork Deer | 7.19 km Alder Creek Elam Creek Rest Area
Creek) down to the lowermost Elam Creek Alder Campground
crossing of Highway 32 Slate Creek Upper Deer Creek Falls

Round Valley Potato Patch Campground
Creek

- Cub Creek

= Forked Creek

2; Rattlesnake Creek

c,; Upper Canyon Reach 14.3 miles | Calf Creek Lower Deer Creek Falls

$.| Lowermost bridge crossing of 8.87km | Panther Creek Transfer Road/Bridge

5 Highway 32 downstream to Dead Horse Creek

= | Ponderosa Way Rush Creek

S Calf Creek

@ Ditch Creek

4}; Big Smoky Creek

= Bear Creek

= , Beaver Creek

= | Lower Canyon Reach 18.0 miles | Little Pine Creek Ponderosa Way

= Ponderosa Way downstream to 11.16km | Iron Creek Ishi Wilderness
DCID Dam k ‘Wildcat Creek Hobson Camp

: Sulpher Creek USGS Gaging Station
Rock Creek DCID Dam
Valley Floor Reach 9.5 miles Cone-Kimball Diversion

— | DCID Dam downstream to 15.89 km Delaney Slough

-?:: Southern Pacific Railroad Leminger Road Crossing

3 | Crossing ' Stanford-Vina Dam

g Highway 99 ‘

s Town of Vina

£ | Mouth | 2.1 miles Abbey of New Clairvaux

= | Southern Pacific Railroad 1.3 km

‘ Crossing downstream to
confluence to Sacramento River
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Table 2-3. Comparison With Stream Reach Boundaries Used in Prior Reports

Habitat Restoration Group

IITV to just above the Lassen
National Forest boundary line
on Butt Mountain

Company Road 1110

Sato & Moyle (1987) Jones & Stokes (1994) (1998)
Butt Mountain Butt Mountain Reach (Reach 1) | Butt Mountain Reach
Collins Pine Company Road Headwaters down to Collins Pine | Headwaters down to Collins Pine

Company Road 1110

Deer Creek Meadows

Lowermost Highway 32
crossing to the inflow of the
North Fork

Gumsey Creek down to the
lowermost crossing of Highway
32

Deer Creek Meadows Reach Deer Creek Meadows Reach
(Reach 2)

Inflow of the North Fork to the | Collins Pine Company Road 1110 | Collins Pine Company Road 1110

Collins Pine Company Road down to the confluence with down to the confluence with

1110 Gumsey Creek (i.e., North Fork ~ | Gurnsey Creek (i.e., North Fork
Deer Creek) Deer Creek)

Highway 32 Highway 32 Reach (Reach 3) Highway 32 Reach

Gurmnsey Creek down to the
lowermost crossing of Highway 32

Upper Canyon ,
Ponderosa Way to the
lowermost bridge crossing of
Highway 32

Upper Canyon Reach (Reach 4)
Lowermost bridge crossing of
Highway 32 downstream to
Ponderosa Way

Upper Canyon Reach
Lowermost bridge crossing of
Highway 32 downstream to
Ponderosa Way

TL.ower Canyon
Leininger Road crossing to
Ponderosa Way

Area between SVID Dam and.
Leininger Road not studied

Lower Canyon Reach (Reach 5)
Ponderosa Way downstream to
the Stanford-Vina Dam

Lower Canyon Reach
Ponderosa Way downstream to
DCID Dam

Below Dam
Southern Pacific Railroad
Crossing upstream to the base

Dam

|| of the Stanford-Vina Irrigation

Area between river mouth and
Southern Pacific Railroad not
included in study

Valley Floor Reach (Reach 6)
Stanford-Vina Dam downstream
to the confluence with the
Sacramento River

Valley Floor Reach
DCID Dam downstream to
Southern Pacific Railroad Crossing

Mouth

Southern Pacific Railroad Crossing
downstream to confluence to
Sacramento River
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Butt Mountain Reach

This reach extends from the headwaters of Deer Creek on Butt Mountain down to Collins Pine
Company Road 1110.

Deer Creek Meadows Reach

This reach extends from Collins Pine Company Road 1110 to the confluence with Gurnsey Creek
(North Fork Deer Creek). Lost Creek enters at the upper end and Gurnsey Creek at the lower
end of the meadows.

Highway 32 Reach

This reach parallels Highway 32, extending from Gurnsey Creek downstream to the lowermost
crossing of Highway 32. Upper Deer Creek Falls lies within this reach.

Upper Canyon Reach

This reach extends from the lowermost bridge crossing of Highway 32 downstream to Ponderosa
Way. Lower Deer Creek Falls lies within the reach. '

Lower Canyon Reach

This reach extends from Ponderosa Way downstream to the Deer Creek Irrigation District
(DCID) Dam (approximately 1/3 mile downstream of the USGS Gaging Station).

Valley Floor Reach

This reach extends from the DCID Dam downstream to the railroad bridge. Highway 99 crosses
Deer Creek upstream of the railroad bridge. ‘

Mouth

The mouth reach extends from the railroad bridge to the confluence with the Sacramento River.

TRIBUTARIES AND SUB-WATERSHEDS

Figure 2-8 shows the tributary streams that enter Deer Creek. The Deer Creek Watershed
upstream of the USGS Gaging Station can be conveniently divided into 13 different sub-
watersheds (Figure 2-9). Table 2-4 shows the number of acres within each sub-watershed.
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Table 2-4. Number of Acres in Each Sub-Watershed in the Deer Creek Watershed
(Derived from GIS Mapping)

789-01/2descrip

Label ‘ Acres
Calf Creek 7,004
Carter Creek 11,995
Cement Creek 10,916
Deer Creek Flat 13,927
Devwils Kitchen 10,837
Gumsey Creek 13,058
Iron Mountain 12,891
Lost Creek 13,277
Rattlesnake Creek 12,456
Round Valley 7,812
State Creek 6,535
Transfer 9,524
Windy Cut 3,086
Unclassified* 13,293
Total Acres 146,611

*Lower Deer Creek Watershed west of (downstream 61) USGS Gaging Station.

2-22

March 10, 1998

The Habitat Restoration Group



Highway 38

. 7
peIN T lnnp TS

/ ~
g;;wi}.os Molinos

2

Te

g
s
%&

et

\




Highway 36
B
fw;z%




AVAILABLE MAPPED INFORMATION

1. Calwater
Source: California Department of Forestry (CDF)
Coverage: Shows watershed and sub-watershed delineations for the State of California
Scale: 1:24,000 (1" =2,000")
Units: Meters
2. Watershed Boundary
Source: California Department of Water Resources, Northern District
Coverage:
Scale: 1:24,000 (1" =2,000"
Units: Meters
(Note: No sub-basin linework)
3. Deer Creek Watershed: Sub-watersheds
Source: Lassen National Forest (derived from CDF’s Calwater coverage
Coverage: Shows 13 sub-watersheds from headwaters down to USGS Gaging Station
Scale: 1" =2 miles (17 =10,560")
Units: Miles
(Note: GIS file downloaded to DWR Northern District)
4. Contours: 200’ Interval ’
Source: Department of Water Resources, Northern District
Coverage: Complete for USGS Quads Devil’s Parade Ground, Butte Meadows, and
part of Onion But? ’
Secale: 1:24,000 (1" =2,000)
Units: Meters
5.  Contours: 40’ Interval
Source: Collins Pine ‘
Coverage: Roughly 1/5 of entire watershed
Scale: 1:24,000 (1" = 2,000")
Units: Fest
6. Creeks
Source: DWR
Coverage:
Scale: 1:100,000 (1" = 8,333
Units: Meters
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10.

11.

13.

Intermittent and Perennial Streams

Source: U.S. Forest Service, Lassen National Forest

Coverage: Shows ephemeral (dashed) and perennial (solid line) streams from
headwaters down to USGS Gaging Station

Scale: 1:24,000 (1" =2,000")

Units: Meters

Creeks

Source: Collins Pine

Coverage: Single line streams, Classes 1 to 4
Scale: 1:24,000 (1" = 2,000')

Units: Feet

Water
Source: Collins Pine
Coverage: Lakes, ponds, and double line streams for roughly 1/5 of the entire

watershed
Scale: 1:24,000 (1" =2,000"
Units: Feet

Rainfall (Prempxtaﬁon)

Source: California Department of Torestry and Fire Protection
Coverage: Shows average annual precipitation based on point data
Scale: 1:250,000 (1" =20,833")

Units:

Geology
Source: U.S. Geologic Survey (USGS)

‘Coverage: Geologic mapping

Scale: 1:100,000 (1" = 8,333'
Units:

Geology

Source: California Department of Water Resources, Northern District
Coveraoe Geologic mapping from Geologic maps of California Westwood sheet
Scale: varies

Units:

Surface Geology in the Deer Creek Study Area

Source: Jones & Stokes Associates (1994). Derived from Lydon ef al 1960.
Coverage: Two mile-wide corridor (one mile on either side of Deer CreJ{) from
headwaters to confluence with Sacramento River

Scale: ((63"=1mile)

Units: Miles
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14. Soils
Source: DWR (derived from 1967 Tehama County Soil Survey)
Coverage: ' '
Scale: 1:62,500 (1" =5,208")
Units:

~15.  Soils (Rhyolitic)

Source: Collins Pine
Coverage: Coverage differentiating between rhyolitic soils and non-rhyolitic soils
Scale: 1:24,000 (1" =2,000" '
Units: Feet

16. Soils
Source: Sierra Nevada Ecosystem Project (SNEP) and NRCS
Coverage: Broad classifications, derived from sample point data
Scale: 1:250,000 (1" =20,833")
Units:

17. Digital Elevation Model (DEM)
Source: U.S. Geologic Survey (USGS)
Coverage:
Scale:
Units:
(Note: Can be obtained from CARA)

18. Reach Files

Source: Teale Data Center

Coverage: , '
Scale: 1:100,000 (1" = §,333'
Units: Meters '
(Note: Can be obtained from CARA)

15. USGS Quadrangle Sheet
Source: U.S. Geologic Survey (USGS)

Coverage: Deer Creek Watershed
Scale: ‘ ‘
Units:
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3.0 LAND USE AND LAND MANAGEMENT

LAND OWNERSHIP

Land ownership in the Deer Creek Watershed consists of both public and private lands. Table 3-1
shows the number of acres that are in public and private ownership. Lassen National Forest is the
predominant public owner.

Figure 3-1 shows the pattern of land ownership in the Deer Creek Watershed.

Table 3-1. Number of Acres for Each Type of Land Ownership in fhe Deer Creek
Watershed (Derived From GIS Mapping)

Label “Acre
BLM 934
Lassen National Forest 65,701
Private ; 79,509
State Lands Commission 316
Total Acres 146,510
PUBLIC LAND USE POLICIES

Public Land Use and Management

Government owned land in the watershed amounts to 67,001 acres or 46 percent of the watershed
area. This land use is located in the middle and upper sections of the watershed. This land
experiences multiple uses and is managed by the United States Forest Service (USFS) and the
Bureau of Land Management (BLM). ‘

Lassen Land and Resource Management Plan

The Lassen Land and Resource Management Plan (LRMP) provides direction for planning and
conducting resource management activities on National Forest land, including those public lands
within the Deer Creek Watershed which are managed by the USFS. The USFS has the authority
to dictate land use activities for the Forestlands that are consistent with the Forest Plan. The
LRMP was formally adopted in 1993 after several years of gathering data and public input.
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Preparation of Forest Plans is required by the Forest and Rangeland Renewable Resources
Planning Act of 1974 (RPA), as amended by the National Forest Management Act of 1986
(NFMA), and the implementing regulations found in the Code of Federal Regulations (36 CFR
219, issued September 30, 1982).

As directed by NFMA, the Forest Plan will be revised at least every 15 years and ordinarily every
10 years. It may also be revised whenever the Forest Supervisors determines that the conditions

or demands, including the RPA program, have changed sufficiently to affect goals or uses for the
entire Forest. The Forest Supervisor will review conditions of the lands covered by the LLMP at

least every S years.

‘Between Plan revisions, the Plan can be amended to reflect changing conditions. The Forest
Supervisor can prepare and approve an amendment if the change is not significant. If the change
is significant, the Forest Supervisor prepares the amendment for the Regional Forester’s approval.
Public notifications and adherence to NEPA procedures are required in either case.

Since the Lassen Land and Resource Plan was adopted there have been two amendments which
impact the Deer Creek Watershed. The two amendments include the 1993 California Spotted
Owl management policies and the 1995 PACFISH interim guidelines.

The USFS is still in the process of gathering data to make a final determination regarding long
term management policies for both the California Spotted Owl and the anadromous species and
their respective habitats. Both issues will be covered in a combined future amendment that will be
subject to public review (Mill Creek Conservancy 1997).

Future Trends. Future issues and trends for management of pubhc, land in the Deer Creek
Watershed mclude the following:

«  Continued movement toward an ecosystem approach to the management of public lands.
This includes assessment of existing and desired conditions in developing vegetation
management prescriptions. For instance, managing stands to achieve a desired habitat -
characteristic and fire risk, rather than a timber volume objective.

*  Greater emphasis on monitoring of activities and conditions to provide information
necessary to adapt management strategies and prescriptions. Collecting monitoring data
by efficient and eﬂ’ective means.

» Increased coordination with private landowners and agencms to accomphsh watershed and
other larger scale management objectives.
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USFS Management Direction. The purpose of the Lassen Land and Resource Management
Plan (LRMP) is described below:

1. Define the resources to be emphasized in different parts of the Forest. ‘
2. Establish goals and objectives for commodities and services to be provided.
3. Prescribe standards, guidelines, and practices to achieve the goals and objectives.

This management direction provides the framework for interdisciplinary project-level planning.

Direction for management of National Forests comes from law, regulation, policy, and
procedures. The many laws enacted by Congress for this purpose include, among others: the
Organic Administration Act of 1897, the Multiple-Use Sustained-Yield Act of 1960, the Forest
and Rangeland Renewable Resources Planning Act of 1974, and the National Forest Management
Act of 1976. Regulations developed by the Secretary of Agriculture are found in the code of
Federal Regulations (CFR). Policies developed by the agency are listed in the Forest Service
Manual (FSM), and procedures developed by the agency are described in the Forest Service
Handbooks (FSH). '

The Forest will continue to be guided by these laws, regulations, and forest Service Manual policy
and Handbook procedures. This forest Plan supplements, but does not replace, the direction from
these sources. The Plan generally does not restate this direction, except where it is necessary to
clarify treatment of an issue or concern.

There are three USFS Management Areas located in the Deer Creek Watershed.

L. 'Management Area 36 Upper Deer Creek.
2. Management Area 41 Middle Deer Creek.
3. Management Area 42 Lower Deer Creek.

The following section provides a description and standards and guidelines for each of the
management areas in the Deer Creek Watershed.

USES Management Area 36 - Upper Deer Creck

County: Tehama
Ranger District: Almanor
Acreage: ;
National Forest 17,220
~ Other 29,390
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Location. The Upper Deer Creek Management Area is a large, diverse area containing the
headwaters and upper tributaries of Deer Creek. It lies midway between the towns of Mineral and
Chester. Deer Creek Meadows is a prominent landmark at the confluence of Deer and Gurnsey
Creeks. Except for continuous National Forest land in the south, the area is a primarily scattered
National Forest parcel surrounded by private land.

Physical Environment. The diverse terrain includes rocky peaks, flat plateaus, and steep creek
gorges. Elevations range from 4,000 to 7,866 feet at Butt Mountain. Precipitation is about 60
inches a year. The soils are moderately deep to deep, and are developing in andesite and rhyolite.
The rhyolite soils are erodible and have lower productivity than other soils in the area.

Biological Environment. Forests consist of mixed conifers at the lower elevations and red fir at
higher elevations. The highest points of Butt Mountain are sub-alpine. Fuel loads vary from light
too heavy. Fires occur at a rate of about two per year. Well over half are from lightning, and
nearly all are smaller than ten acres. Wilson Lake in the extreme north central portion is an
- important waterfowl area, supporting breeding Canada geese, mallards, cinnamon teal, and the
" uncommon ring-necked duck. Bald eagles are often seen at the lake and, in past years, osprey
breeding has occurred. Both Gurnsey Creek and Deer Creek support popular put-and-take
fisheries. Potential habitat could be provided to steelhead and spring-run Chinook salmon in
tributary streams with the rehabilitation of the upper Deer Creek fish ladder. The area is summer
range for the East Tehama deer herd. Marten spotted owls, and goshawks are also present. -
Major features of the Dutch Hill Mine established about 1880 still exist - the tunnel, flume, and
ditch used to carry water from Wilson Lake to Feather River Meadows.

Management. Timber has been harvested throughout this area except on Butt Mountain. The
area is within the Deer Creek and Soldier Meadows Range Allotments. Deer Creek Meadows is
utilized as summer livestock range and has an undeveloped camping site. Gurnsey Creek
Campground and Elam Campground are developed sites. Fishing and hiking are popular along
Deer Creek, Gurnsey Creek, and Lost Creek. :

Facilities. The northern portion of the management area lies within the Lassen Known
Geothermal Resource Area, and other portions have been subject to geothermal lease application,
but no leases have been issued. Highways 32 and 36 intersect near the center of the area. A
segment of the Pacific Crest National Scenic Trail traverses the northeast corner of the
Management Area. The Lassen Trail also crosses the area.

Further Planning Area The area contains the norzhwestem half of the Butt Moun‘cam further
planning area.
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USFS Standards and Guidelines for Upper Deer Creek

Cultural Resources

1. At recreation facilities, provide information on the cultural history of the area.
2. Interpret the Dutch Mill Mine ditch for visitor information.

1. Protect habitat and evaluated for enhancement opportunities for anadromous and resident
fisheries along Deer Creek and its tributaries.

2. Pursue the opportunity with private landowners in Deer Creek Meadows to improve
stream conditions through the management of livestock.

Lands

1. Acquire lands containing fish habitat and/or riparian areas.

Recreation

1. Maintain the potential of the Butt Mountain area for a downhill ski area d\,velopmen
2. ‘Assess the need for snowmobile and cross-country skiing facilities. '

3. Manage recreation use on acquired lands to protect riparian habitat and streamside
management zones.

Sensitive Plants

1. Inventory for possible occurrences of short petalled campion (Silene invisa) and closed
throat beard tongue (Penstemon personatus) in red fir stands.

2. Inventory for possible occurrences of Wilkin’s harebell (Campanula wilkinsiana) at Deer
Creek and other meadows.

3. Inventory for Cantelow’s 1ew1sxa (Lewisia cantelowil) on wet rock faces.
Seiié

1. Prohibit tractor logging on rhyolitic soils having élqpes steeper than 33 percent.
Vrisu’ai Resburces

1. Meset partial retention visual quality objectives br/ higher along the Pacific Crest National
- Scenic Trail as shown on the Adopted Visual Quality Objective Map.

2. Meet a visual quality objective of Retention in the foreground of I—IighWay 36.
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3. Meet a visual quality objective of Partial Retention in the foreground of Wilson Lake.

Wild and Scenic Rivers

1. Preserve the “outstandingly remarkable” values of Deer Creek until congressional action
on the proposed inclusion in the Wild and Scenic Rivers System, commensurate with
recommended classifications.

Wildlife

1. Maintain or enhance potential bald eagle nesting habitat near Wilson Lake.
2. Control accesses and minimizes impacts to the area around Wilson Lake.
3. Maintain or enhance potential willow flycatcher habitat.

Table 3-2. USFS Prescription Allocation for Upper Deer Creek

Strategy Prescription Acres
A Non-Timber Wildlife 200
D Developed Recreation ' 40
E Early Successional 100
F Riparian/fish , 600
X Rocky/Sparse Timber , 500
L Late Successional - 1,500
S | Special Areas 100
T Timber , 6,200
A\ View/Timber : 4.650
Z Minimal Management 2,490
Total Acres ‘ 4 17,220 |

USES Wildlife Habitat Allocation for Upper Deer Creck

Bald Eagle Territories
Spotted Owl Habitat Areas
Goshawk Territories

[ SRR NS R

Other Emphasis Species. Deer (summer range), mallard, chinook salmon, steelhead trout,
rainbow trout, willow ﬂycatcher roarten.
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Table 3-3. USFS Desired State for Diversity for Upper Deer Creek

Vegetation ‘ | Acres

Shrub -

Chaparral 0
Montane Shrub 10
Sagebrush 0
Conifer Forest

Eastside Pine 0
Mixed Conifer 603
Red Fir 210

Table 3-4. USFS Range Allotment Strategies for Upper Deer Creek

Allotment Strategy
Deer Creek (50%) C
Soldier Meadows (20%) C

USFES Management Area 41 - Middle Deer Creek

County: Butte

Ranger District: Almanor

Acreage ,
National Forest 16,570
Other 6,329

Location. The Middle Deer Creek Management Area is the portion of Desr Cregk Canyon from
Elam Campground downstream to the Forest boundary. Also included are the headwaters of
Deer Creek’s tributaries - Slate, Forked, and Rattlesnake Creeks. Deer Creek Canyon is the
major feature. The southeast halfis comple*ely in National Forest ownership, while the northwest
half'is mostly private land.

Physical Environment. The terrain in the canyon is quite steep with many cliffs and bluffs. The
uplands are also mountainous, but are less steep. At 6,000 fest, Colby Mountain on the southern
boundary is the highest point. A forest Service lookout is located on the summit. The lowest
point is 3,200 feet. Precipitation averages 30 inches a year. The moaerately deep, rocky soil
overlies volcanic rock. ~

- Biological Environment. Forests are mainly comprised of mixed conifers. Red fir is present on
the uplands near Colby and Upper Rattlesnake Creek, while oaks and other low elevation species
are found from Alder Campground downstream to the area boundary. Fuel loads vary from light
too heavy. While a few large fires burned in the past, none recently has exceeded ten acres. Fires
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average one per year and are started equally by humans and lightning. Much of the area north of
Deer Creek is a wildlife refuge. Spotted owls have been found on the steep south side of Deer
Creek. Black-tailed deer use the area as summer range or migrate through in spring and fall.

Deer Creek supports a popular put-and-take trout fishery. It also supports runs of steelhead and a
remnant population of spring-run Chinook salmon. This anadromous fishery has enhancement
potential.

Management. Timber harvesting has occurred in the southern one-third of this area. The
remaining National Forest land is either road less or isolated by private lands. The area is part of
the Tehama, Deer Creek, and Butte Meadows Range Allotments. Alder Campground and Potato
Patch Campground are popular sites along Highway 32. Very little dispersed camping occurs,
except for hunter camping around Round Valley.

Special Areas. The area contains the Cub Creek Research Natural Area.

USFS Standards and Guidelines for Middle Deer Creek

Cultural Resources

1. At recreation facilities, provide information about the cultural history of the area.
Fish

1. Protect and maintain habitat conditions for anadromous ﬁsh ;

2. Continue cooperative efforts with the California Department of Fish and Game, U.S. Fish
and Wildlife Service, Department of Water Resources and U.C. Davis to monitor the in-
river population of adult spring-run Chinook salmon.

Evaluate the distribution and abundance of anadromous fish and their habitat to determine
the need for barrier modification at the fish ladder at Upper Deer Creek Falls.

(%)

Fire and Fuels

1. Use fire suppression strategies and tactics that least alter the landscape or disturb the land
surface in the Cub Creek Research Natural Area.

Recreation

1. Restrict camping or other occupancy along Deer Creek parallel to Highway 32, other than
at designated campgrounds.

Sensitive Plants

1. Inventory for possible occurrences of short petalled campion (Silene invisa) and closed-
throated beard-tongue (Penstemon personatus) in red fir stands.
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Visual Resources

1. Meet a visual quality objective of Retention in the foreground of Highway 32 and/or Deer
Creek and Partial Retention middleground.

Water and Riparian Areas

1. Recommend denial of hydroelectric development that would cause damage to fisheries,
water quality, or recreational values of Deer Creek or its perennial tributaries.

Wild and Scenic Rivers
1. Preserve the “outstandingly remarkable” values of Deer Creek until congressional action

on the proposed inclusion in the Wild and Scenic Rivers System, commensurate with
recommended classifications.

Table 3-5. USY¥S Prescription Allocation for Middle Deer Creek

Strategy Prescription Acres

A Non-Timber Wildlife 200
D Developed Recreation 10
E Early Successional 100
F Riparian/Fish 200
X Rocky/Sparse Timber 210
L Late Successional " 3,300
S Special Areas 5,700 -
T Timber o 3,350
YV | View/Timber 3,500

Total Acres ‘ 16,570

USFS Wildlife Habitat Allocations for Middle Deer Creek

(€8]

Spotted Owl Habitat Areas
Goshawk Territories 2

Other Emphasis Species. Pileated woodpecker, deer (summer range), Chinook salmon,
steelhead trout, rainbow trout.
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Table 3-6. USFS Desired State for Diversity for Middle Deer Creek

Vegetation

Acres

“Chaparral

Montane Shrub

S

“East51de Pine 0
Mixed Conifer 630
Red Fir 115

Table 3-7. USFS Range Allotment Strategies for Middle Deer Creek

Allotment Strategy
| Butte Meadows (25%) C
Deer Creek (30%) C
Tehama (15%) ' C

USFS Management Area 42 - Lower Deer Creek

County: Butte
Ranger District: ~ Almanor
Acreage:
National Forest 18,020
Other ‘ 16,636

Location. The Lower Deer Creek Management Area is located along the southwest boundary of
the Almanor Ranger District. It contains the Deer Creek drainage from below Onion Butte
downstream to Devil’s Kitchen. Substantial sections of private land are in the south and east
portions of the area. The chief features are its history and its anadromous fishery in Deer Creek
canyon. The northwest boundary borders the Ishi Wilderness.

Physical Environment. The highest elevation is 4,038 feet at Cold Spring Hill, and the lowest is
about 1,4000 near Sulphur Creek. The major terrain feature is the rugged Deer Creek canyon.
Precipitation averages 30 inches a year. A shallow scil overlies volcanic rock.

Biological Environment. The area is typical “front” country - the western most forested slopes
of the Sierra Nevada - with mixed conifer forest on the ridge tops, and oaks, chaparral, and
grasslands at lower elevations. Fuel loads are light and consist mostly of fine materials. Many
large fires historically occurred, and most of the area has burred at least once in the last 60 years.
Average fire occurrence is about three fires every two years. Eighty percent are lightning-caused,
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and rarely do they burn more than 10 acres each, but the 131,000-acre Campbell Fire burned the
western portion of this area in 1990. Golden eagles, prairie falcons, goshawks, and other raptors
are present. Steelhead and spring-run Chinook salmon also occur as remnant runs in Deer Creek.
Other wildlife present include: species associated with oak, grassland, chaparral, and riparian.
habitats. For subsistence, the Native Americans relied on acorns, and resident and anadromous
fish.

Management. Because commercial timber is scarce, logging has been limited. However, many
ranchers historically used the area for extensive livestock operations. There are approximately 21
operations by many ranchers. Approximately 21 head of horse’s roam the area, remnants of
domestic herds gone wild. The area is part of the Tehama and Campbell Mountain Range
Allotments. Hikers, backpackers, and fishermen enjoy streams and trails in the area, partxcularlv
along Deer Creek at Transfer Bridge, Murphy’s Traﬂ and Ponderosa Way.

Facilities. Access is limited to two roads in the eastern portion and Ponderosa Way in the west.
Deer Creek has been the subject of applications for small hydroelectric facilities, but no leases
have been issued. -

Further Planning Area. This area includes part of the Ishi B further planning area.

Wild and Scenic. The area contains the middle segmenﬁ of the proposed Deer Creek Wild and
Scenic River.

USFS Standdrds and Guidelines for Lower Deer Creek
Cultural Resources

1. Protect archasological sites by resource protection patrol or other methods.
2. Nominate the area used by Ishi and the Yahi Yana people as a National Register District.

Facilities

1. Develop an administrative site with temporary quarters in the vicinity of Devil’s Kiichen
for wilderness and recreation management.

Fish

1. Protect and maintain habitat conditions for anadromous fish.

2. Continue cooperative efforts with the California Department of Fish and Game U.S.Fish

and Wildlife Service, Department of Water Resources and U.C. Davis to monitor the in-
river population of adult spring-run Chinook salmon.
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Lands

1. Pursue the acquisition of private lands in areas highly suitable for peregrine falcons, and
for cultural resource values.

Range

1. Complete the Wild Horse Territory Management Plan, and monitor management
objectives. ‘

Recreation

1. Develop a trailhead at Deer Creek for access into Ishi Wilderness.

Sensitive Plants

1. Inventory for possible occurrences of Butte County fritillary (Fritillaria eastwoodiae) in
foothill woodland areas.
2. Inventory for Cantelow’s lewisia (Lewisia cantelowil) on wet rocks faces.

Visual Resources

1. Recommend denial of hydroelectric development that would cause damage to fisheries,
water quality, or recreational values of Deer Creek or its perennial tributaries.

Wild and Scenic Rivers
1. Preserve the “outstandingly remarkable” values of Deer Creek until congressional action
on the proposed inclusion in the Wild and Scenic Rivers System, commensurate with

recommended classifications.

‘Table 3-8. USFS Prescription Allocation for Lower Deer Creek

Strategy Prescription Acres
B Range-Wildlife 700
E Early Successional ' ‘ 100
o Riparian/Fish 220
X Rocky/Sparse Timber 2,800
M Semi-Primitive Motorized : 2,700
N Semi-Primitive Non-Motorized 6,900
S Special Areas 3,000
T Timber 1,600
‘Total f - 18,020
798-01/3ianduse - 34 ~ July 6, 1998

The Habitat Restoration Group



USES Wildlife Habitat Allocations for Lower Deer Creek
Goshawk Terntories 2

Other Emphasis Species. Deer (winter range), gray squirrel, chinook salmon, steelhead trout.

Table 3-9. USFS Desired State for Diversity for Lower Deer Creek

’Ve«r= etation l Acres

[ Chaparral

Montane ShruB ‘ 195
Sagebrush 0
Eastside Pine 0
Mixed Conifer 300
Red Fir 0

Table 3-10. USFS Range Allotment Strategies for Lower Deer Creek

Allotment Strategy
Campbell Mountain (100%} C
Tehama {15% C

Bureau of Land Managemént

The Redding Resource Managemem Plan (RMP) guides the Bureau of Land Management (BLM)
in managing its public land and mineral reserve estate within the Redding Resource Area of
northern California. Sections 102 and 202 of the Federal Land Policy and Management Act
(FLPMA) require the Secretary of the Interior to develop land-use plans for all public land under
the administration of the BLM. - '

The primary purpose of the RMP is to update and integrate BLM land use planning into a single
comprehensive land use plan. The RMP is a 15-year strategy on where and how BLM will
administer public lands under their jurisdiction within the Redding Resource Area. When fully
implemented, the BLM public land ownership pattern will shift dramatically from more than 1,000
scattered parcels to less than twenty-five large aggregates of accessible and useful public lands.
This will be accomplished principally through land exchanges with the private sector and some
transfers of jurisdiction with other agencies and organizations. |
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BLM Planning Area. The Redding RMP covers a planning area which is identical to the
Redding Resource Area. The planning area encompasses approximately 9,914,000 acres within
the north central portion of California. BLM administered public lands total approximately
247,500 acres of roughly 2.5 percent of the surface of the area within the Redding Resource Area
boundary. These public lands are generally scattered throughout the middle and to a lesser
degree, lower elevations of the planning area. The over 1,000 individual parcels of BLM
administered public land range in size from a fraction of an acre to over 8,000 acres.

The planning area encompasses all or portions of five counties including: Butte, Shasta, Siskiyou,
Tehama, and Trinity. Approximately one half of the planning area is privately owned land
predominately within the lower elevations or valleys. The public owned half of the resource area
is dominated by the 1J.S. Forest Service, notably the Shasta, Trinity, Klamath and Lassen National
Forests. The overwhelming majority of forest Service administered public lands are located
within the upper elevations of the planning area.

BLM Planning Issues. Planning issues are the major concerns with the management of BLM
administered public land within the Redding Resource Area. These issues drive the entire RMP
process through all steps of the planning process since the land-use management alternatives,
including the proposed action, are designed to address these planning issues. There are four
planning issues that the BLM has defined which encompass the majority of concerns for
management of BLM administered public lands. These issues include land tenure adjustment,
recreation management, and access and forest management. ,

BLM Management Concerns. The BLM uses the RMP process to make other decisions to
resolve management concerns. Many of these decisions are required through Supplemental
Program Guidance (BLM Manual 1620) and California BLM State Director Guidance. A few
decisions are made to address management situations especially applicable or unique to the
planning area. These decisions or management concerns are treated within the context of the
proposed action or as Resource Area-Wide Decisions.

Some of the more significant decisions include: designation of Areas of Critical Environmental
Concern (ACEC); designation of Special Recreation Management Areas; determination of
eligibility (and preliminary classification) for inclusion of specific streams in the National Wild and
Scenic Rivers System; determination of Recreation Opportunity Spectrum settings to be
maintained; and closure of areas to domestic livestock grazing. '

BLM Monitoring and Impiementation. BLM will monitor the RMP on an annual or as needed
basis. The purpose of the monitoring plan is to track successful completion of the actions
approved by the RMP and to identify necessary changes to the RMP. Minor changes in data not
necessitating changes in land use allocations, restrictions or uses are documented in supporting
records. Public involvement is not necessary to perform this plan maintenance. However, the
BLM will be required to fully involve the public in any substantive modification of the RMP. Any
change to land use allocations, restrictions or uses will be effected only through a formal plan
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amendment or revision prepared in conformance with BLM planning regulations found in Section
1610.4 of Title 43 of the code of Federal Regulations.

Management Area Decisions. The BLM recognizes that Deer Creek has tremendous biological
importance due to the diversity and sensitivity of many species. The canyon contains nationally
significant cultural resources in good to excellent condition. The creek also has regional
recreational value. The Federal government has a long-term commitment to the unmodified
majority of this important stream. Special management attention is necessary to protect the
natural values, cultural resources, and adjoining wilderness values. Therefore, the BLM has
designated all of the public land managed by the agency along Deer Creek west of the National
Forest boundary as an Area of Critical Environmental Concern (ACEC).

The BLM’s objectives for Ishi Management Area as described in the RMP for resource condition
objectives, land use allocations, and management actions for Deer Creek are as follows.

Resource Condition Objectives.

Ensure long-term protection of raptors within the canyon.
Protect the scenic quality of the canyon.

Maintain and improve, if feasible, the fisheries habitat of Deer Creek.
Conserve the archaeological resources of the canyon.
Maintain the primitive recreation opportunities within the canyon.

C RN RN

Land Use Allocations.

Two hundred acres in Section 14, T. 25 N, R. 1 E. are designated as wilderness.
Manage the area as VRM Class 1. ‘
Manage as Semi-Primitive Non-Motcrized.

| NS0 J oy

'.l>.b\)

The area is closed to vehicles.

Offer public lands for mineral leasing with no surface occupancy.
The area is closed to livestock grazing.
Designated the area as an ACEC.

Mineral material disposals are not permitted.

Acquire available unimproved lands within the canyon.

N

Management Actions. Develop ACEC management plan for Deer Creek.
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PRIVATE LAND USE POLICIES

The primary regulatory agency for private land use decision making in the Deer Creek Watershed
is Tehama County, California. The policy making body for that agency is the Tehama County
Board of Supervisors with input from the Tehama County Planning Commission. All
discretionary decisions regarding land use, resource management, development approvals,
environmental impact assessment and related matters must be considered by the Board of
Supervisors in the context of the current Tehama County General Plan. The current General Plan
was updated and adopted in 1983 in compliance with Government Code Section 65302.

General Plan

The General Plan presents a policy framework within which Tehama County reviews proposals
for developing its resources. The policy statements contained in the plan must be brought about
or implemented through a series of clear statements concerning the standards which must be met
prior to development, and programs for financing, operating, and maintaining facilities that service
existing and new development. California law provides local governments with a variety of ways
to implement general plans. These implementation tools must, however be based upon the policies
contained in the plan. Implementation measures most commonly used by the County include:
zoning regulation, subdivision regulation, specific plans, capital improvements, building and
housing codes, environmental impact procedures and citizen participation in decision making.

If the County supervisors were to adopt the anticipated Deer Creek Management Strategy, it
would also become an implementation tool for County land use decision-making. Such an
adoption would be the same as for Specific Plans or Area Plans that are authorized by
Government Code Section 65450.

The County General Plan describes the existing pattern of development near the Deer Creek
Watershed as follows:

“South of Red Bluff along the Sacramento River Valley occur several small and
relatively compact rural centers which, as the name implies, function to provide
services to the predominantly rural agricultural lands surrounding them. The rural
service centers of Dairyville, Proberta, Gerber, Richfield, and Vina have grown at a
scale and to a size indicative of the predominately agricultural resource base that
supports these communities (TCGP, II1-61).” |

The Deer Creek region in general is not expected to grow significantly in the future. The County
General Plan predicted in 1983 that the County’s total population would increase to 59,000
persons only one percent of which would be in the southeastern portion of the valley. In fact the
County population in 1997 is estimated at 56,841 and new development in the watershed has been
very minimal since 1983.
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The predicted future of Vina was described in 1983 as follows:

“In addition to lands designated as urban and suburban, two areas are designated
‘rural residential small-lot. These are the rural service centers of Richfield and
Vina. For the most part, these two areas will experience limited growth and in-fill
and will continue to function as agricultural support centers for surrounding
croplands (TCGP, III-71). '

For Vina, agricultural support commercial would be provided for in the vicinity of
the intersection of Highway 99E and Vina Road. Additional commercial use on
the eastside of Rowles Road between Fifth and Sixth Streets in Vina would
complement the similar commercial activities now found in this area (II[-82).”

Land Use

Land use maps provided by County Planning Director, George Robson, were used to calculate
generalized land uses, in acres, in the Deer Creek area. However, the calculations were based on
property lines rather than the physiographic boundary of the watershed and are therefore not
precisely comparable to areas delineated by the Conservancy’s Geographic Information system.

The maps identify 16,720 acres of grazing land, 5,440 acres of cropland, 14,720 acres of
timberland, 26,880 acres of government owned land, mostly managed for multiple uses by the
U.S. Forest Service, and 320 acres of land classified as natural habitat. The total area of 64,080
acres is divided by percentages as follows: 26 percent grazing land, 8.5 percent crop land, 23
percent timber land, 42 percent government managed and .5 percent natural habitat, 1ocated at the
mouth of Deer Creek where it flows into the Sacramento River.

All of the above land uses are projected to remain in their present general plan classifications into
the foreseeable future. :

Table 3-11 identifies land uses and acreage based on the watershed boundaries delineated by the

- Conservancy’s Geographic Information System Land Use Map. Figure 3-2 shows the land use

- within the Deer Creek Watershed and Figure 3-3 shows the land use within the valley portion of
the watershed. :
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Table 3-11. Number of Acres for Each Type of Land Use in the Deer Creek Watershed
(Derived From GIS Mapping

Label

Commercial 42
Field Crops 468
Grain and Hay Crop 563
Industrial 6
Open Space 6,620
Orchards 2,390
Pasture 1,743
Truck, Nursery and Berry Crop 46
Urban , : 49
Water Surface 157
BLM 955
Forestry 120,489
Grazing , 11,583
Habitat Resources 1,387
Suburban 121
Total Acres : 146,619

General Plan Objectives

The general plan also contains a large number of objectives that are intended to guide policy and
project specific questions and issues that the Board of Supervisors may address. The County
objectives that pertain to the Deer Creek Watershed are:

AG-1. Preservation of lands of viable agricultural capabilities according to soil characteristics,
with consideration given to access, water, location, and other relevant factors.

AG-2. Protection of lands currently being used for agriculture, but which have marginal
agricultural capability characteristics unless their need for non-agricultural use is demonstrated.

AG-3. Protections of agricultural lands, whenever possible, from non-agricultural development
through separation by natural buffers and land use transition areas that mitigate or prevent land
use conflicts.

AG-4. Protections of agxicultural lands from development préssures and/or uses that will
adversely impact and/or hinder existing and/or foreseeable agricultural operations.

AG-5. Recognition that preservation of agricultufal lands emphasizes community understanding
and acceptance of the agricultural practices utilized by agriculturists and ranchers.
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T-1. Preservation of prime timber lands.

T-2. Protection of prime timber lands from adjacent development that has the potential to
adversely impact timber growing and harvesting operations.

T-3. County recognition of the various timber management improvement and education
programs as a means to improve timber yields and protects wildlife habitat and watershed lands.

W-1. Protection and conservation of water resources and supply systems.

W-2. Protect surface water quality and streamflows for water supply, recreation, and aquatic
ecosystem maintenance.

W-4. Maintenance, to the extent feasible, of open space along the Sacramento Valley
Groundwater Basin to assure continued recharge of groundwater resources.

W-7. Insure the high quality of groundwater by emphasizing programs that minimize erosion and
prevent the intrusion of municipal and agricultural wastes into water supplies.

A-1. Preserve and protect the existing air quality of the County.

WR-1. Preserve environmentally sensitive and significant lands and water valuable for their plant
and wildlife habitat, natural appearance and character.

WR-2. Afford, to the extent feasible, adequate protection to areas identified by the California
Department of Fish and Game and the California Natural Diversity Data Base as critical riparian
zones. *

WR-3. Support and coordinate County plans with interjurisdictional programs for the proper
management of riparian resources in the County.

NRR-1. Protection of resource lands for the continued benefit of agriculture, timber, grazing,
ecreation, wildlife habitat and quahty of life.

NRR-2. Provide access to resource land areas when neither the mteamty of the natural resource
nor private property rights will be adversely affected.

HA-1. Preserve the historic and archaeological resources of the County for their scientific,
educational, aesthetic and recreational values.

CO-1. Plan development within the County in a manner which will provide opportunities for
current and future residents to enjoy small-scale, community oriented living environments that are
similar to those currently found in the County. Encourage higher densmes where appropriate, to
reduce agricultural land conversion demands.
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CO-2. Protect private property rights and insure that an individual(s) action(s) do not adversely
impact the health, safety, and welfare of the County’s citizens.

CO-3. Promote a development pattern which, whenever possible, maximizes the use of existing
public roads prior to constructing new roads.

CO-4. Encourage compact development and discourage linear development patterns.

CO-8. Accommodate growth in a manner that preserves the predominate rural lifestyle and
unique qualities that make the County an attractive place to live and that recognizes that a rural
lifestyle does not always necessitate the provision of the full complement of services normally

found in urban communities.

CO-12. Accommodate urban growth and other non-agricultural development by utilizing,
whenever p0551b1e lands that do not have agricultural viability.

CO (SI-5)-c. The rural service centers of Richfield and Vina shall accommodate growth
consistent with their agricultural support function and in a2 manner which preserves the
agricultural resource value of lands surrounding these communities.

~Policy Analysis

In summary, there are no portions of the County General Plan that are inconsistent with the
anticipated draft Deer Creek Management Strategy and, in fact, the objectives stated above are
very much consistent with the stated goals of the Strategy. Likewise, there are no goals, policies,
objectives or implementation measures in the Deer Creek Watershed Management Plan that are
inconsistent with the County General Plan. Therefore, there is no reason, based on consistency,
for the Strategy not to be adopted as an element of the County General Plan or as an adopted
specific plan.

Based on the above conclusions the following recommendations are should be considered by the
WAC for inclusion in the Watershed Management Strategy:

1. The County Planning Commission and Board of Supervisors shotld adopt the Deer Creek
Watershed Management Strategy as a County area plan.

2. The Deer Creek Watershed Management Strategy should be considered in the preparation
of any future general plan amendments and in any land use decisions that affect lands

within the watershed

3. All of the land use and planning related information that has been collected in the
preparation of the management strategy should be made available to the County Planmng
‘Department
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LIVESTOCK GRAZING AND RANGELAND MANAGEMENT

History of Livestock Grazing

The history of grazing in the Deer Creek Watershed starts as far back as 1840's. When Peter
Lassen received approval of a land grant from the Mexican Government in 1844, he thought the
open grassland of the valley was a promising range for cattle. There are accounts that parts of the
watershed were not very productive. In 1848, Lassen took a group of immigrants to pioneer the
Lassen Trail. When they arrived in the valley area, they stocked the range with cattle from the
floor of the valley up into the hills, including the mountain area called Deer Creek Meadows. In
1861 and 1962, a severe drought claimed 30,000 head of cattle in Tehama County. Many
ranchers were forced to make the decision to stock and graze sheep rather than risk buying cattle
again. During this same time frame, ranchers began the practice of annual late-spring cattle and
sheep drives. The mountain meadows, at higher elevations, provided summer forage. With the
Southern Pacific Railroad being established in August of 1871, the viability of ranching, the
transportation of cattle and sheep into and out of the area was enhanced. In 1881, Leland
Stanford purchased enough land to establish the Stanford-Vina Ranch. In addition to crops and
orchards, Stanford raised 2,000 hogs, 25,000 sheep, 600 horses, and 800 dairy cows. During
World War I, the United States Government demanded ranchers to provide tons of meat for our
fighting troops. As a result, a large amount of rangeland in the watershed was severely
overgrazed. In the following years, the rangelands could not support the large number of cattle
and sheep, and subsequently ranching operations could not survive. From 1920, the number of
animal-unit-months (aum’s) fluctuated yearly, reaching a peak in 1930 with 5742 aum’s and a low
of 317 aum’s in 1940. The building of ponds for livestock and wildlife, prescribed burns used to
re-establish good forage and higher groundwater tables, plus drift fences (which today are called
“cross fences”), were then used for range improvements by the ranchers.

Current Livestock Grazing

How much of Deer Creek is grazed? Upper watershed, the Lassen National Forest; USFS
administers grazing allotments throughout the Deer Creek basin. The allotments include Deer
Creek, Childs Meadow, 1/2 Cone-Ward, Polk Springs, and Barkley Mountain. Since 1920, there
has been an overall reduction in range use in all allotments in the Deer Creek Watershed (Lassen
National Forest 1997 Draft Watershed Analysis). The lower watershed is primarily private land,
which was divided in the 1920's into two irrigation systems: the Deer Creek Irrigation District and
the Stanford-Vina Irrigation Company. Within these two systems, there are irrigated pastures that
are grazed in the summer months. Winter grazing is primarily in the foothills and on the plams
These two areas are non-irrigated rangelands (C. Knox and S. Hanna, 1997).

What Kinds of Animals Graze in the Watershed? Currently, cattle are the dominant grazers.
As written in the history section, sheep had once dominated livestock grazing until about the
1920's when the National Forest reduced allotment sized and permits were converted to cattle.
Rangeland use in the Deer Creek basin has gone through changes in intensity since the 1920's.
Most of the dramatic changes have occurred in the early period of record. In 1920, the Deer
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Creek allotment supported 4,000 aum’s, reaching a peak in 1930 with 5,742 aum’s. By 1940, use
in the Deer Creek allotment had crashed to 317 aum’s. Since 1950, use in the Deer Creek
allotment has stabilized at close to 2,000 aum’s. On the irrigated pasture in the lower watershed,
ranchers have been stocking at one animal unit per acre for the season. In general, the breed of
livestock ranchers graze are Angus and Ilerford. These are commercial cow/calf operations.
There are also purebred herds of Limosims, Brangus, Angus and Herfords raised in the
watershed. On non-irrigated range in the foothills and plains, the stocking rate is approximately
10 to 12 acres per animal unit for the season, depending on rainfall. Other grazing animals that
may impact the vegetation include the deer and wild horses.

It is estimated that in 1995, there were 29,500 deer in the East Tehama Deer Herd. This deer
herd starts to migrate, as the weather drives them, through the Deer Creek Watershed from the
“Narrows” (ridge between Mill and Deer Creeks) downstream into the valley (A. Brown, 1950's).
Although there are no recent estimates on the population of the wild horses in the watershed, in
1986 there were 30 head of horses according to the U.S. Lassen National Forest Service Wild
Horse Management Plan. These herds have been spotted in each season, throughout the years.

What types of grazing management systems/management is practiced? Ranchers usually
graze cattle from about November 1 until around May 1, known as winter grazing. Then at that
time they move to irrigated pastures, some on the valley floor and some to mountain pastures.
Some ranchers move to the summer ranges as early as mid-March. During this season, most
ranches operate rotational operations, using fencing, watering and salting to better utilize the
range (J. And L. Pitter 1597). On non-irrigated range, operators usually rotate the herd in two to
four week periods, depending on the growth of forage.

What are the range conditions and trends in the watershed? Condition and trend data were
collected intermittently on National Forest allotments from 1957 to 1986. A variety of methods
have been utilized to determine grazing capacity since 1592. Because of the intermittent nature of
monitoring efforts from the National Forest allotments, a consistent record does not exist (Lassen
National Forest 1997 Draft Watershed Analysis). For the lower watershed no data on condition
or trend has been collected. However, it is speculated by the landowners that the soil and
vegetation condition is fair, because ranchers always try to leave adequate amount of stubble
before moving to the summer pastures (S. Knox 1997).

Of the data collected on National Forest allotments, there appears to be aoprec1ab1e change in soil
or vegetation condition between 1957 and 1986. Soil condition rates ranged from poor to good
in 1957. All allotments that were still being monitored by 1986 and soil conditions rating of fair

- to good. Vegetation condition ratings ranged from very poor to good in 1957. By 1986, the
allotments that were monitored rated from fair to good condition, yet only three of the original
seven were still being evaluated. The only noticeable change occurred on the Cone-Ward
allotment: the vegetation condition rating changed from very poor to fair between 1957—1986
(Lassen National Forest 1997 Draft Watershed Analysis).
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Rangeland Management in Deer Creek Watershed

The projects summarized here are the projects that are known. There are landowners in the Deer
Creek Watershed who implemented rangeland management practices on their own. A majority of
the improvements for the rangeland has been fencing.

Riparian Fencing. The Deer Creek Watershed Conservancy, along with numerous private
landowners along the creek, was funded to fence along the creek. A major portion of the lower
segment of Deer Creek (from the Deer Creek diversion to the Sacramento River) has been fenced.
The overall goal of the fence projects is to maintain a mature riparian community that will provide
increased streambank stability as well as shade and cover for fish and wildlife. In 1994, a 1.5-mile
long livestock exclusion fence was constructed on the west side of Gurnesey Creek from the
Highway 32 crossing up to Highway 36 crossing. This was a cooperative project between the
California Department of Fish and Game, Collins Pine Company, California Department of
Forestry and Fire Protection, and the grazing lessee, Tucker Baccala. The purpose of the project
is to allow riparian vegetation to become re-established on the streambank.

Cross Fencing. The practice of cross fencing has been used by ranchers to allow for proper
grazing use. With cross fencing, many ranchers in the watershed are able to rotate the livestock
to allow vegetation in pastures to recover from grazing pressures. It is unknown how many miles
of cross fencing exist in the watershed.

Prescribed Burning. There has been an on-going prescribed burning program on the Vina Plains
Ranch south of Deer Creek. The objective of the program is to reduce the amount of star thistle
and medusa head vegetation species on the ranch. A more comprehensive plan to use prescribed
burning is available from the Nature Conservancy. The Roney Land and Cattle Company (now
owned by D. Garst) initiated a brush management program in 1979. The plan included yearly
burns on different portions of the ranch (part of which is within the Deer Creek Watershed) on a
rotational basis. The objective of the program was to increase the productivity of the range,
improve deer habitat, increase water flows, and reduce the potential for a catastrophic fire.

Other Practices. During the 1950's, Resource Conservation Districts (RCD’s) were established
in the state of California, including Tehama County. The RCD is governed by an elected Board of
Directors made up of landowners within their District. The Vina RCD, which contains the Deer
Creek Watershed, was formed to assist landowners in planning, improving and protecting
agriculture’s basic soil and water resources. Through the years, these same landowners and
ranchers have used various methods to allow for uniformity in grazing. Water and salt blocks are
used to distribute livestock. Irrigated pastures have been seeded to improve forage production.
The development of a conservation easement in lower Deer Creek is tentatively in progress. The
intent of the conservation easement would be to protect and preserve the condition of the
property, while allowing the easement area to be grazed under a Grazing Management Plan.
Upgraded watering systems have been and are being continuously upgraded throughout the Deer
Creek Watershed. '
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Issues and Concerns Relating to Grazing

The issue of how livestock grazing in the Deer Creek Watershed is impacting valuable resources
has been acknowledged. The effects of grazing on riparian areas, soil health, water quality, and
spread of invasive and non-native vegetation have been identified as being a concern for Deer
Creek.

Riparian Areas. The riparian corridor of Deer Creek offers highly productive rangeland for
cattle to graze. Currently there is no monitoring data of the range condition and trend in riparian
areas of the creek. A more detailed study of this impact is needed.

Soil Health. On average, the soils of the rangeland in Deer Creek range from very productive to
marginally productive in terms of forage production. The 1997 Draft Watershed Analysis for
Lassen National Forest reports that the soil condition for Deer Creek shows the soil condition
ratings ranged from poor to good in 1957. All allotments that were still being monitored by 1986
had soil condition ratings of fair to good. Data is lacking for impact to soil conditions in the
lower and foothill portions of the watershed.

Water Quality. Water quality impacts form grazing may include increased nutrient levels or
increased sedimentation. As summarized from Chapter 7 on Water Quality, the nutrient values
measured were within an acceptable range and generally less than State and Federal drinking
water and freshwater aquatic live Maximum Contaminant Level (MCL) standards. The Central
Valley Regional Water Quality Control Board has reported that the mineral quality of Deer Creek
is acceptable for all stated beneficial uses. Minor element concentrations are also primarily within
established water quality standards. Grazing effects on water temperature in Deer Creek is not
clear. There is a need to study the data collected from various groups over the years. Fecal
coliform numbers at two stations downstream from grazing areas in Deer Creek Meadows area
showed that total coliform values greater than 1,600 MPN/100mL. This exceeded the Regional
Board Basin Plan Water Quality Objective for fecal coliforms in waters used for contact
recreation. It is unclear whether grazing, recreational use or some other impact caused the reason
for this reading. '

Invasive, Non-Native Vegetation. In Chapter 8, Deer Creek vegetation is described. The
presence of invasive, non-native vegetation in Deer Creek, largely, is a result of disturbance by
human activities. In general, there are three factors that lead to the introduction of most
introduced annual grasses in California. Those factors are historic overgrazing, climate, and grass
seed contamination (L. Jolley 1997). With the arrival of settlers, California’s grasslands changed
dramatically. Annual grasses and forbs from the Mediterranean area where introduced both
accidentally and intentionally. These species were shorter-lived and shallower-rooted than the
 perennial grass that they replaced. Grazing is a disturbance that has contributed to the i increase in
undesirable vegetation. Vegetation species (e.g., yellow starthistle, medusa head, ragweed, and
cockleburs) have been very aggressive throughout the rangelands in Deer Creek. The continued
spread of these undesirable species constitutes a threat to current rangeland conditions.
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Vegetation Descriptions of Range Sites of Deer Creek Watershed

A range site is a distinctive kind of rangeland that differs from other kinds of rangeland in its
ability to produce a characteristic natural plant community. A range site is the product of all the
environmental factors responsible for its development. Range site information can be interpreted
as to the suitability of a site for a single use as grazing or for many other uses (e.g., wildlife
habitat, recreation, natural beauty, watershed and open space). The plant community of a range
site is not a precise assembly of species for which the proportions are the same from place to
place or even in the same place from year to year. The initial description of a plant community
should be considered as an approximation subject to modification as additional knowledge is
gained. The nine (9) range sites in the Deer Creek Watershed are listed below and are shown on
Figure 3-4. ‘ ‘

Loamy

Vegetation. Characteristic species are annual grasses and forbs. Common grass species are
barely, medusa head, ripgut brome, soft chess, and wild oats. Forb species include clover,
plantain, star thistle, turkey mullein, and filaree.

Topography. This range site is characterized by old alluvium evolved from shale, sandstone,
and soft siltstone. Nearly level on low terraces, the slopes vary from 1 to 8 percent. The
elevations vary from 200 to 1000 feet. In Deer Creek Watershed, this range site occurs mostly on
the low terraces of the Sacramento River, downstream from the Deer Creek Irrigation water take
out. Although this area is designated as a range site, cultivated agriculture has occurred on a
majority of this range site in the Deer Creek Watershed. This range site also occurs in the upper
watershed in-between portions of “rockland,” “rubble land,” and rocky sandy loams of the Iron
Mountain soil association. ‘ , '

Production. The estimated total annual production in a normal year is approximately 1,800

pounds air dry weight. This range site produces good grazing for livestock. This site is usually

- open with few trees and brush. This is a key site when grazed with other sites. Drinking water is
scarce during summer and fall. V ‘

Soils. This range site is an association of soils that are nearly level to sloping and are well
drained. These soils formed in alluvium, sedimentary, and metasedimentary rocks. The surface
texture is loam and silt loam and is slightly to medium acid. The subsoil is clay to silt clay loam.
Permeability is slow. Available water capacity and fertility are moderate. Soil map units that
occur in this range site are in the loams and silt loams Columbia, Vina, Keefers, and Supan
Associations.
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Course Loamy

Vegetation. Characteristic species are annual grasses and forbs. Common grass species are soft
chess wild oats, ripgut brome, medusa head, and Italian ryegrass. Forb species include brodiaea,
annual clover, lupine, popcornflower, and filaree.

Topography. This range site is characterized by rounded hills and steep scarps and along active
streams. The elevations are from 200 to 1,000 feet. Slopes vary from 0 to 50 percent, but mostly
less than 20 percent. In the Deer Creek Watershed, this range site occurs entirely within the low
terraces and is interspersed with the “Loamy” range site as described above.

Production. The estimated total annual production in a normal year is approximately 1,400
pounds of air dry weight. This site provides adequate forage for cattle and sheep, but the areas

are usually small in size.

Soils. Soils that characterize this site are fine sandy loams, gravely fine sandy loams, shallow to
deep. The available water holding capacity and fertility are low to moderate. Soil map units that
occur in this range site are in fine sandy loams of the Columbia, Molinos, and Laniger soil
association.

Shallow Steny Loam

Vegetation. Characteristic species are annual grasses and forbs. Common grass species are soft -
chess, medusahead, wildoats, annual ryegrass, barley, and foxtail fescue. Forb species include
venegar weed, common spikeweed, and brodiaea.

Topography. This range site occurs on old alluvium washed from acres of volcanic rock. These
soils are on terraces at elevations from 200 to 1,000 feet. Slopes may vary from 1 to 15 percent,
but mostly below 10 percent. In the Deer Creek Watershed, this range site occurs only in a small
portion. Itis found along the terraces of Juniper Gulch and in two other places north of Deer
Creek. , ‘

Production. The estimated total annual production in a normal year is approximately 400 pounds
~ of air dry weight per acre. Forage production is low on this site and the forage dries up early in
the spring. Stones on the surface may hinder livestock travel. Drinking water is usually scarce.

Soils. Soils that characterize this site are cobbly loams, very stony loams. The depth to an
indurated hardpan is 10 to 20 inches. Available water holding capacity and fertility are low. The
soil type that occurs in this range site is Inks cobbly loam.
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Shallow Loamy

Vegetation. This plant community consists of annual grasses and forbs. Common grass species
are foxtail fescue, soft chess, wild oats, medusahead, annual rye grass, barley, and red brome.
Forb species include common spikeweed, brodiaea, vinegar weed, tarweed, popcorn flower, and
wild onion. ‘

Topography. This range site occurs on old alluvium washed from areas of volcanic rock. These

soils are terraces at elevations from 200 to 1,000 feet. Slopes vary from 1 to 15 percent, but

- mostly below 10 percent. In the Deer Creek Watershed, this range site occurs mostly within the

low terraced area downstream of the Deer Creek Irrigation take out. Within this area, it occurs
near the boundaries of the watershed, away from the creek. In the upper watershed, it is
associated with Toomes rocky loam soils.

Production. The estimated total annual production in a normal year is approximately 800 pounds
of air dry weight per acre. Forage production is low on this site and the forage dries up early in
the spring. Drinking water is usually scarce on this site.

- Soils. The soils that characterize this site are cobbly loé.’ms, clay loams, stony loams, and loams.

The depth to the indurated hardpan is 10 to 20 inches. Available water holding capacity and
fertility are low. Soil map units that occur in this site are in the Toomes, and Tuscan soil series.

Very Stony Shallow Loam

Vegetation. This range site community consists of anrual grasses and forbs. Some areas have a

‘ canopy of blue oak of 10 to 15 percent and also some shrubs. Common grass species are

wildoats, soft chess, ripgut brome, foxtail fescue, medusahead, dogtail, and purple needlegrass.
Forb species include brodiaea, common spikeweed, venegar weed, star thistle, turkey mullein, and
lettuce. Wood species are blue oak, gray pine, coffeeberry, California juniper, California live oak,
California buckeye and cennothus.

Topography. This range site occurs on nearly level to very steep slopes that formed in material
from volcanic rock. The elevations are from 300 to 4,000 feet. The slopes vary from 1 to 50
percent, but mostly are below 30 percent. In the Deer Creek Watershed, this range site occurs
entirely within the area from upstream of the Deer Creek Irrigation take-out to approximately
Iron Mountain. ' ‘ '

Production. The estimated total annual producﬁon in a normal year is approximately 500 pounds
of air dry weight per acre. Livestock grazing on this site is difficult because of the very stony
surface. Forage production is low and drinking water is scarce.

- Soils. The soils that characterize this range site are very rocky and extremely rocky loams and silt
loams. These soils are well drained. The available water capacity and fertility are low. Volcanic
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= rocks cover 10 to 25 percent of the surface. The depth varies from 8 to 20 inches. The soils that
occur in this range site are the Toomes very rocky loam soils.

Very Stony Very Shallow Loam

Vegetation. This range site community consists of 30 to 85 percent annual grasses and 10 to 15
percent annual forbs. Common grass species include: foxtail fescue, silverhair grass, and soft
chess. Forbs species include: vinegar weed, and navarretia.

Topography. This range site occurs on nearly level to very steep, well drained soils that formed
material from volcanic rock. Slopes range from 10 to 30 percent, but are mostly less than 20
percent. Elevations are from 300 to 4,000 feet. In the Deer Creek Watershed, this range site
occurs upstream of the Deer Creek Irrigation take-out, mostly along the north watershed
boundary. A significant amount of this range site occurs on the south foothill of Deer Creek, as it
exits out of the canyon (uphill of the irrigation ditch).

Production. The estimated total annual production in a normal year is approximately 400 pounds
of air dry weight per acre. This range site is very droughty and provides limited forage for only a
short time. Stones interfere with livestock travel. Drinking water is scarce.

Soils. The soils that characterize this site are Toomes extremely rocky loam, a soil that is very
shallow and occurs over hard andesite or basalt.

Clayey

Vegetation. This range site community consists of 25 to 80 percent annual grasses and 20 to 35
percent annual forbs. Common grass species are wild oats, soft chess, dogtail, ripgut brome,
annual ryegrass, red brome, and foxtail fescue. Forbs species include annual clovers, ﬁlaree
brodiaea, lupme and other forbs.

Topography. This range site occurs on rounded foothills at elevations from 500 to 2,000 feet.
Slopes vary from 0 to 50 percent, but are mostly 10 to 30 percent. In the Dee Creek Watershed,
this range site occurs in small portions mostly downstream of the Deer Creek Irrigation take-out
on the low terrace soils. It also occurs in the upper watershed along Deer Creek near “Ishi Indian
camp” and near “Aperson Cow Camp”.

~ Production. The estimated total annual production in a normal year is approximately 2,000
pounds of air dry weight per acre. This range site provides good grazing for livestock. This site
is usually open with few trees and no brush. This site should not be grazed when saturated with
water. The few blue oaks occurring on this site should be protected to provide shade or
livestock.
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Soils. The soiIs that characterize this site are the Anita Clays and Berrendos clay. These soils are
formed in material from sandstone and shale. This soil is well drained, permeability is slow, and
the available water-holding capacity and fertility are moderate.

Stony Loam

Vegetation. This plant community consists of annual grasses and annual forbs. Common grass
species are medusa head, ripgut brome, soft chess, and wild oats. Forb species include brodiaea,
vinegar weed, and common spikeweed.

Topography. This site occurs on nearly level too gently sloping, well-drained soils formed in old
alluvium. Elevations range from 200 to 1,000 feet. Slopes vary form 0 to 3 percent. In the Deer
Creek Watershed, this range site occurs in small areas on the low terraces, downstream from the

Deer Creek Irrigation take-out.

Production. The estimated total annual production in a normally year is approximately 1,000
pounds of air dry weight per acre. This site provides grazing for livestock during late winter and
spring. Stones on the surface limit grazing in some areas. Drinking water is scarce in summer
and fall months.

Soils. The soﬂs that characterize-this‘ site are Los Robles clay loam, Los Robles loam, Keefers -
cobbly loam, and Keefers complex, channeled. These soils are moderately deep, shghﬂy acid and
the subsoil is very cobbly.

Stony Clay

~ Vegetation. This plant community consists of annual grasses and forbs. Major plant species
- include annual ryegrass, dogtail, foxtail fescue, red brome, ripgut brome, soft chess, and wild oats.
Forb species include annual clovers, redstem filaree, brodiaea, and other forbs.

Topography. This site occurs on nearly level to moderately sloping imperfectly drained soils that
formed in alluvium from volcanic rocks. The elevations were from 200 to 500 feet. The slopes
vary from 1 percent to 30 percent. In the Deer Creek Watershed, this range site occurs only
along Juniper Gulch and along the Deer Creek Irrigation Diversion, at the take-out.

Production. The estimated total axmual production in a normal year is approximately 1,600
pounds of air dry weight per acre. Stones on the surface may hinder livestock movement in
places. This site should not be grazed when wet. ‘ ‘

Soils. The soils that charactenze this site are Anity cobbly clay and moderately deep Anita cobbly
- clay. These soils are cobbly or stony clays. Drainage is imperfect, runoff is medium and
permeability is very slow. Available water holding capacity and fertility are moderate. Seeps are
common near the upper edge of the slopes. 4
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Information Needs for Range Resources in Deer Creek Watershed

There is a need to determine the range condition and trend for rangeland outside the National
Forest Service Boundary. This includes the foothill rangeland and on the irrigated pastures of
lower watershed rangelands. This need can only be satisfied with the cooperation of private
landowners. A monitoring program needs to be developed to determine current conditions and
trends of the rangeland resources. The monitoring program should include a uniform strategy in
which the data is to be collected and analyzed. The Deer Creek Watershed Conservancy plans on
developing a Rangeland Monitoring Program in cooperation with CSU Chico, Tehama County
Farm Advisor, UC Davis Erg Extension, the Vina RCD, and the Natural Resource Conservation
Service. This upcoming plan will depend on available funding.

Rangeland Vegetation

The rangeland area of the Deer Creek Watershed is a vast mosaic of different vegetative
communities. These communities may have distinct boundaries (e.g., riparian zones) or they may
blend together with unclear boundaries (e.g., grasslands and oak woodlands).

Factors that control the distribution of these communities include: rainfall, temperature,
elevation, slope, aspect, soils and geology. The mteractlons of these factors determine the
makeup and complexity of the different commumues

The grassland community is located in a belt above the cropland and below the oak woodland and
brush land area. This community consists of many different forbs and grasses both introduced,
native, annual and perennial. This community has undergone much change over the last several
hundred years with the introduction of alien annual herbaceous species from Europe. It is
speculated that his community was once dominated by native perennial bunch grass species before
the introduction of alien annuals. Currently these alien species make up the majority of this
community. Typical species include wild oats, soft chess, filaree, ripgut brome, medusahead, and
starthistle. This community is dynamic and very responsive to the climate, especially rainfall. The
productivity of this community can be very h1gh when climatic condltlons are favorable or low
during periods of drought. :

The hardwood community is located below the coniferous forest and in some areas associated

with brush lands. The dominant species associated with this community are the oaks, especially
blue oak. Other oak species include interior live oak, scrub cak and black oak. The herbaceous

understory vegetation has undergone changes similar to the grassland community. The oak and

associated shrub component is relatively stable with cyclic fluctuations occurring on a continual
basis.

The productivity of this community in relation to livestock forage varies, and is related to canopy
cover. Canopy cover up to 30 percent has little influence on forage production. As canopy levels
increase forage production tends to decrease, and there is a shift to less desirable forage species.
During periods of drought, however, the shade provided by the canopy has shown to be beneficial
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reducing soil moisture use and extending the green feed period. Hardwoods also have deep
extensive root systems that can utilize nutrients deep within the soil profile, and recycle these
nutrients to the soil surface making them available to shallow rooted forage plants.

The brush land community is located within the mid-portion of the watershed. This community
may occur in thick dense stands or in more isolated discontinuous patches. Canopy levels may be
high with little understory Many of the species associated with this community are fire
responsive and require fire to maintain their productivity. Typical species include buckbrush,
several species of manzanita, toyon and coffeeberry.

The livestock forage value of the brush land is low. In old brush fields the herbaceous understory
is very limited. The exception of this is after a fire. The nutrients tied up in the woody plants are
released and available for use by herbaceous species. This level of productivity usually lasts for
several years, until the brush is reestablished. Productivity can be increased by post fire seeding of
desirable forage species into the burn area. ‘

Vernal pools occur in the watershed where favorable soil and hydrologic conditions exist. Vernal
pools provide unique habitat to many endemic species of flora and fauna. The actual vernal pools
are small in total area, but occur in complexes with associated upland mound areas “micro-
topography”, creating a mound - intermound (depression area) association. The integrity of the
vernal pools is dependent on this mound - intermound complex.

The livestock forage value of this community is similar to the upland grassland community.
Productivity varies g;reaﬂy and is affected greatly by the weather conditions during the growmcr ‘
season.

The riparian community is associated with active streams and tends to form corridors adjacent to
the streams. The extent and diversity of this community is dependent on the moisture regime,
soils and topography. This community, although small in total area, serves an important role
within the watershed. It provides important wildlife habitat, both for upland species as well. As
for fisheries, it stabilizes stream channels and provides a buffer between the uplands and the
stream.

This community is diverse, with many different species of native trees and shrubs. In some areas
introduced species have become established at the expense of the native plants, forming dense
stands of single species monocultures, and reducing diversity.

Livestock forage production in the riparian community is high, but varies depending on overstory
species and moisture regime: : ,

The high—elevation mountain meadow community, although small in total area is a very important
component of the grazing resource in the watershed. They provide significant livestock forage for
- summer grazing. In addition they are key wildlife areas as well as important to the overall
function of the watershed, acting as buffers and filter areas during periods of high runoff.
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Forage productivity and quality are high for this community. Typical species include red top,
sedges, tufted hairgrass and clovers. The associated species are predominantly perennials.

Role of Fire. The occurrence of fire has been a major formative factor of the watershed. The
nature of the climate (i.e., hot dry summers with convective summer storms) makes the area prone
to fire. Because of this plant communities have evolved over time to co-exist with the natural fire

regime.

Many shrﬁb-dominated communities require fire to maintain health and vigor. Other communities
have developed defenses that limit their susceptibility to fire.

One role of fire is the re-cycling of nutrients. The biological break down of nutrients from plant
material is slow because of the climate. Fire creates a rapid turn over of these nutrients back to
the soil in a form usable for plant growth.

Brush management either through prescribed burning or mechanical clearing is effective in
increasing livestock forage. Additional benefits include increased water flow in springs and small
drainages and improved wildlife habitat by mcreased diversity in species composition and multiple
age classes of desuable browse species.

Wildlife. Wildlife use in the watershed is extensive. Many wildlife species occupy and utilize
several different plant communities at different times of the year, while others may utilize and
complete its entire life cycle in a single community. The wildlife population varies both in species
and numbers through out the year. Some species are migratory, utxhzmg the area part of the year,
Whlle others are resident living in the area the entire year.

Livestock grazing and wildlife are compatible. They have coexisted for many years. Livestock in
some cases can be used as a tool to improve wildlife habitat. Range improvement practices (e.g.,
water developments and brush management) also benefit wildlife. A grazing management plan
can be developed that recognize wildlife needs and measures taken to address these needs.

Livestock Grazing. Livestock grazing has occurred in Tehama County and probably in the Deer
Creek Watershed since the 1850's. Prior to that it is believed that large roving herds of herbivores
occupied and used the area for many centuries. :

Early livestock operations involved the free ranging of livestock over extensive area. The animals
were allowed to move from area to area, continually moving to fresh forage. :

Over time grazing areas became smaller. Livestock movement is now being controlled within
; individual ranch boundaries. When forage is adequately utilized the livestock are moved to high
elevation grazing areas or irrigated pasture.
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The Rangeland Resource

The production of forage varies from site to site within the watershed. Factors that can affect
productivity are soils, slope, aspect, topography, past grazing use and precipitation. Precipitation
is the greatest year to year variable affecting productivity.

Total precipitation is not as critical as the timing of rainfall events. Water use by forage plants is
low during the winter when temperatures are low. In the spring, however, water use by plants
begins to increase as the temperature increases and limited moisture can greatly reduce

production.

Season of Use. The grazing season coincides with the growing season. Fall green up normally
occurs in late October or November. Growth of forage plants during the winter is slow because
of cold temperatures. The growth rate increases in late February or early March as temperatures
increase and continues until the soil moisture is depleted usually in May.

Proper Grazing Use. Proper grazing use on land dominated by annual vegetation is determined

by measuring the residual dry matter (RDM). This technique involves inventorying and weighing
the amount of litter and residue on the soil surface, and is expressed as pounds per acre. This is

done in the fall prior to the onset of the rainy season.

Standards on the amount of RDM required and desirable for a site are established. Factors (e.g.,
soil protection, species composition and seedling es*abhshment) are used to determine RDM

levels.

‘Determining proper grazing use for areas dominated by perennial grasses, shrubs and trees may

involve using a different technique. Measuring the percent utihzatlon of the current year's growth
is typlcally used to determme use for these areas.

Improvement Practices. Improvement practices can be broken in to two general categories,

structural and management. Structural practices include the on the ground measures which allow

for the distribution and control of the livestock. These practices include fences, ponds, spring
deve‘opments and handling facilities. Also included are practices that improve forage production
(e.g., seeding, fertilization, and brush management). New advances in technology have created
new opportunities for the use of some of these practices. High tensile electric fencing and solar
water pumps are now available for use in many situations.

Management practices deal with the allocation of forage and techniques to increase forage
production, encourage desirable forage species, while at the same time enhancing and protecting
other associated resources. This is not an easy task. It requires knowledge of the land, plants and
animals. Proper livestock distribution and uniform forage utilization are two ways to achieve this

goal.
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Current Needs

Baseline Data. The collection and evaluation of baseline existing conditions should be the
considered for further analysis in the watershed. From this inventory the condition of the major
‘resource concerns can be determined. This analysis should include the inventory of current range
health and the location of existing structural range improvement practices. Soils and range site

data could also be included.

From this further analysis specific issues and concerns can be addressed and evaluated to.
determine their condition and status.

Opportunities

There are many opportunities available to the watershed. They include management, education
and financial related assistance available from various agencies and groups involved with the Deer
Creek Watershed Conservancy. The extent and scope of this assistance should be based on
identified needs determined by the Conservancy work group.

There is much potential to expand the knowledge base within the watershed. This can be
achieved through workshops and seminars or field trips that relate to specific areas of interest or
resource concerns. Examples of this would be rarige monitoring, riparian zone management,
prescribed grazing management, holistic management and innovations in range improvements.

There are also several financial assistance programs available to implement and apply new
concepts, technology and range improvement practices on the land. These include cost share and
grant programs available from different agencies and organizations.

There is a large base of potential assistance available to the landowners of the Deer Creek
Watershed. It will be important that a well thought out plan be developed both for the overall
watershed and by individual landowners to utilize this assistance. Clearly defined goals and
objectives will be the first step in developing these plans.

TIMBER PRODUCTION AND FOREST MANAGEMENT

Timberland in the watershed amounts to 14,720 acres or 23 percent of the area. All timberland
land uses are located in the upper reaches of the Deer Creek Watershed (Holtgrieve 1997, Bickel
1997). The Collins Pine Company manages a significant portion of the headwaters of the Deer

Creek basin.

In 1981, the County of Tehama pfoduced 147,208 board feet valued at $24,374 (State Board of
Equalization 1981). In 1995, Tehama County produced 82,028,000 board feet valued at
$33,882,000 (Tehama County 1996).
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Natural habitat land in the watershed amounts to 320 acres or 0.5 percent of the area. This land
use is located at the confluence of Deer Creek and the Sacramento River (Holtgrieve 1997).

Most of the timberland in the watershed is located in the external boundaries of Lassen National
Forest. Management prescriptions for lands managed by the Forest Service are specified in its
Land and Resource Management Plan. All Lassen National Forest lands adjacent to Deer Creek
are being managed according to either the “Special Areas Prescription” (Elam Creek Campground
to Ishi Wilderness) or the “Wilderness” prescription (Ishi Wilderness). No timber harvesting is
permitted within these prescription areas. The Wilderness prescription applies to a corridor
approximately 2 miles wide (i.e., it coincides with the secondary study area). The Special Areas
Prescription applies to a corridor approximately 1 mile wide. Except for a “Special Areas
Prescription” that extends along Cub Creek, the remaining national forest lands within the study
area is being managed according to prescriptions that mclude limited harvesting (U.S. Forest
Semce 1992¢, Jones and Stokes 1994).

Much of the timberland consists of private inholdings within the external boundaries of Lassen
National Forest. Timber harvesting on private land is regulated under the Z’Berg-Negedly Forest
Practice Act and the California Forest Practice Rules pursuant to this act. These rules specify
measures to ensure sustained production of timber, protection of soil and water from the effects
of erosion, and protection of wildlife habitat. Sustained timber production is ensured by requiring
that areas that receive clearcuts or other types of regeneration harvests be adequately reforested
within 5 years of completion of harvest operations. Regulations to minimize soil erosion focus on
design criteria for construction and maintenance of roads, skid roads, and landings (Jones and
Stokes 1994). :

Forest practice rules to protect water quality, stream channel structure, and riparian habitat focus
on establishing watercourse and lake protection zones (WLPZs) adjacent to streams within which
special operation restrictions apply. Because Deer Creek is a Class I water, WLPZs for timber |
‘harvesting along Deer Creek range in width from 75 feet to 150 feet, depending on the steepness
of the adjacent terrain. Within WLPZs, harvesting operations must retain at least 50 percent of
the overstory and understory canopies in a well dxstnbuted multistoried stand conﬁguratlon
(Jones and Stokes 1994). ,

Private timberlands in Tehama County are eligible for enrollment under Timberland Production
Zone (TPZ) contracts pursuant to the California Forest Taxation Reform Act. As with
Williamson Act contracts, TPZ contracts restrict landowners’ ability to convert lands to
conflicting uses. Approximately 13,020 acres in the study area are enrolled under TPZ contracts;
most of these lands are located near Deer Creek Meadows and the Ponderosa Way crossing

(Table 3-12). Land under TPZ contracts within the study corridor account for approximately 5
percent of the total acreage under contract in Tehama County (California Department of Finance
1994, Jones and Stokes 1994). ~
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Table 3-12. Deer Creek Land Ownership and Uses

A

Lassen National Forest 30,740 46
~ Ishi Wilderness 9820 15
U.S. Bureau of Land Management 990 1
‘Woodson Bridge State Recreation Area 130
Subtotal 31,860 47
Timberland production zones 13,020 19
Agricultural land
Grazing land/native vegetation 18,000 27
Alfalfa/row crops 820 1
Irrigated pasture - 1,220 2
Orchards ‘ 1,100 2
Williamson Act lands 16,125 24
Urban development 360 1
Other private ‘ 1,060 2
Subtotal \ 35,580 53
TOTAL i 67,440 - 100

Sources: U.S. Forest Service 1992; Tehama County Assessor’s Office 1991, 1992; and
California Department of Water Resources 1988.

Note: Ishi Wilderness acreage is included in the Lassen Natlonal Forest total acreage.
Total does not include acreage under Williamson Act contract. This acreage is included as
part of other grazing land/native vegetation, alfalfa/row crops, irrigated pasture and orchards.

AGRICULTURE VITICULTURE AND ARBORZ{CULTURE

This section covers cropland grazmg land, tlmberland government land, and natural habitat. One
of the problems in compiling this information is the lack of sub-County information. The Deer
Creek Watershed is a regional area that is smaller than the County; however, there is a
considerable amount of data for Tehama County. Estimates and assumptions are, therefore,
necessary. '

Agricultural lands include unimproved rangeland, irrigated pasture, alfalfa, and orchards. Most of
the agricultural land is located on the lower one-third of the watershed, downstream of the Lassen
National Forest boundary. Most of this area is private land used for livestock production (Jones
and Stokes 1994).

Cropland in the watershed area amounts to 5,440 acres or 8.5 percent of the area. This land use
is located in the lower third of the watershed near the town of Vina (Holtgrieve, 1997). The total
gross value of Tehama County agriculture for 1995 was approximately § 97,000,000 (Tehama
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County, 1996). Orchard crops (e.g., almonds and walnuts) make up the majority of the
agricultural value for Tehama County (Tehama County 1996).

Grazing land in the watershed amounts to 6,720 acres or 26 percent of the area. This land use is
located in the middle of the watershed, above the town of Vina, but not far into the canyon
(Holtgrieve 1997). The lower watershed includes approximately 1,220 acres of irrigated pasture.
Most of this irrigated pasture occurs along the south side of the creek between the Cone-Kimball
Diversion Dam and Highway 99 (California Department of Water Resources 1994). This acreage
represents approximately 5 percent of the total irrigated pasture in Tehama County (Tehama
County Department of Agriculture 1993). Irrigated pasture produced an average crop value of
$77.50 per acre in 1993 (Tehama County Department of Agriculture 1994). The production
value of irrigated pasture within the study area totaled $94,550 in 1993 (Jones and Stokes 1994).
In 1981, the average value of one acre of irrigated pastureland in the Sacramento Valley was
$2,000. In the same year, the value of non-irrigated pastureland in the Sacramento Valley was
$1,000 (Security Pacific Bank 1981). In 1995 the total livestock value for Tehama County was
$14,000,000 (Tehama County 1996), accounting for approxxmately 20 percent of the total
agricultural value for Tehama County.

- The following table (Table 3-13) indicates the agricultural uses/products of land within the Deer

Creek Watershed boundaries. The watershed has been broken into two distinct areas according
to the irrigation districts that serve the upper and lower watershed.

Table 3-13. Agricultural Uses/Products of Land within the Deer Creek Watershed

Boundaries

Agricultural Deer Creek Irrigation | Stanford Vina Irrigation

Use/Product District (acres) District (acres)
Prunes 120 1,034
‘Walnuts 550 , 1,732
Almonds ‘ 500
Pasture ' 750 ' 308
Cropland 90 1,037

As required by Section 2279 of the California Food and Agricultural Code, the following report
represents the acreage, production, and Value of agricultural crops produced in Tehama County in
1996.

The total gross value of Tehama County agriculture for 1996 was $114,977,000, an increase of
14.9 percent from revised 1995 figures. Higher yields, along with relatively good prices for most
crops, gave many Tehama County growers a much needed respite from the damaging floods of
the last two years. Orchard crops accounted for most of the increase in 1996. Larger almond

-acreage and yield added $2,000,000 onto the total value. Olives enjoyed an increase of 50
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percent in total value due to larger yields and prices. Prune yield nearly doubled, which more than
offset a drop in prices; total value increased from $17,615,000 in 1995 to $25,110,000 in 1996.
Walnut yield was significantly lower, but higher prices resulted in a total value close to that of
1995.

The watershed includes approximately 18,000 acres of unimproved rangeland, or 2 percent of the
total rangeland within Tehama County (Tehama County Department of Agriculture 1994). The
average farm-gate value of livestock produced on Tehama County rangeland in 1993 was $7 per
acre (Tehama County Department of Agriculture 1993). Rangeland produced livestock in the
study area were worth a total of $126,000 in 1993 (Jones and Stokes 1994). Livestock values
suffered in the mid-1990s from generally lower inventory and prices. Total value fell over 10
percent, from $14,057,200 in 1995 to $12,547,000 in 1996. Milk and dairy products continued
their recent increase from a revised 1995 value of $8,604,500 to $10,755,000 in 1996.

Field crops had generally better yields and prices, rising from $7,523,700 in 1995 to $9,477,600 in
1996. Other crop categories showed little significant change from 1995 (letter, Mark D. Black,

\ Department of Agriculture/Weights and Measures)

Alfalfa and row crops are also grown in the lower portion of the study area on the north and
south sides of the creek below the Cone-Kimball Diversion Dam (California Department of Water
Resources 1994). Assuming that most of this land is used for alfalfa production, lands within the
study area accounted for approximately 8 percent of the total land planted to alfalfa in Tehama
County (Tehama County Department of Agriculture 1993). The value of alfalfa raised within the
study area totaled approximately $303,000 in 1993 (Jones and Stokes 1994).

Higher value orchard crops are also grown in the study area. These orchards are located on
fertile soil downstream of the Cone-Kimball Diversion Dam (California Department of Water
Resources 1594). Most of the orchards in the study corridor produce walnuts, prunes, and
almonds. Orchards in the study corridor account for approximately 4 percent of the total walnut,
prune, and almond acreage in the County. The total value produced by the orchards in the study
area was approximately $2.3 million in 1993, making orchards the most valuable crops grown in

~ the study area (Tehama County Department of Agriculture 1994, Jones and Stokes 1994).

A large portion of the private land in the study area is enrolled in agricultural preserves pursuant
to the California Land Conservation (Williamson) Act. Enrollment of parcels under Williamson
Act contracts restricts the ability of landowners to convert land to nonagricultural uses and thus
increases the stability of the area’s land use pattern. All study area lands under Williamson Act
contract are located in the lower one-third of the study corridor between the Lassen National
Forest boundary and the confluence with the Sacramento River (Table 3-12). Much of the land
immediately adjacent to the creek is under contract. Most of the contract lands in the corridor are
used for grazing. Approximately 2 percent of the total land in Tehama County under contract are
located in the study area (California Department of Conservation 1993). Approximately 780
acres near the confluence with the Sacramento River are classified as prime ('l ehama County
Assessor’s Office 1993, Jones and Stokes 1994). ,
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The following ié a brief account of those efforts, in Tehama County, which are being made to
exclude or eradicate exotic pests and to best manage those which already exist, in a manner most
conducive to the protection of our environment (Annual Crop Report, Tehama County, 1996).

Ten noxious weed pests of limited distribution at 20 sites were under eradication by both chemical
and mechanical means (Annual Crop Report, Tehama County, 1996). The yellow starthistle
continues to be one of the most invasive and noxious weeds in Tehama County. Three different
bio-control agents have been released at 31 sites throughout the County. Increases in number and
range of population have occurred in the last few years. In addition, bio-control agents have been
~ established for the ash whitefly, Ttalian thistle, and puncturevine (Annual Crop Report, Tehama
County, 1996).

Trapping for Medfly, Orientalf fruit fly, melon fly, Japanese beetle, and gypsy moth was carried
out over the warm season with a total of 327 traps being deployed: no finds of these exotic pests
were made in Tehama County (Annual Crop Report, Tehama County, 1996). L

There were 20 registered organic growers in Tehama County in 1996, consisting of both local
Farmer’s Market producers and large-scale orchard and field crop growers (Annual Crop Report,
Tehama County, 1996).

RESIDENTIAL DEVELOPMENT

Most residential and urban uses of the study area occur in the lower 4 miles. Residential, urban,
and suburban land uses account for approximately 3,328 acres within the watershed. Most of the
residential and urban uses occur at the small community of Vina between the Highway 99
crossing and the confluence with the Sacramento River. Home sites and recreation developments
are located along Highway 36 near Deer Creek Meadows. Deer Creek does not flow through any
major urban areas (Jones and Stokes 1994).

Based on Tehama County land use designations, Table 3-14 indicates the number of potential lots
with one home on each. However, the calculations are based on property lines rather than the
physiologic boundary of the watershed and are, therefore, not precisely comparable to the areas
delineated by the Conservancy’s Geograp}uc Informatlon System.

Table 3-14. Potential Lot-Splits

Land Use Total Minimum Acres Potential
Designation ~ Acres for Split - New Lots
| Cropland 5,440 40 1360
Grazing 16,720 160 104.5
Timber - 14,720 160 92.0
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Under the “worst case” scenario, the addition of 332 homes would increase the population of the
area and would potentially create significant impacts on water quality, soil, erodibility, and
demand for ground and surface water. Impacts on fish and wildlife could also be potentially
significant. A complete environmental impact analysis would have to be conducted if this kind of
parcel splitting process were to be approved as County policy.

HIGHEWAYS AND ROADS

Several State Highways traverse the watershed. Highway 36 and Highway 32 access the upper
watershed area. Highway 99 crosses the lower end of the watershed near the town of Vina.
Ponderosa Way is a native surface forest road that crosses the watershed at the approximate
boundary between the foothill zone and the forested upper watershed. Originally built as a
depression-era public works project, the purpose of the road was to provide access and conrol
points for fire suppression. An extensive network of roads totaling over 450 miles access the
upper slopes for timber harvesting purposes. :

Major changes to Routes 32, 36, and 99 are not planned for at least the next decade. Minor curve
realignments and widening in those curves on Route 32 will be done within a year or two. A
passing lane may be added on Route 32 from time-to-time. The Route 99 structure crossing Deer
Creek is expected to be replaced in 1999 due to scour problems with the existing bridge. At that
site, the property owner, in cooperation with Caltrans, restricted public access to Deer Creek to
help prevent wheeled vehicles from damaging the creek bed or adjacent private property
(Brockett, B.E. 1997)

Roadless areas occur in the Cub Creek tributary, Polk Springs area, and the Ishi Wilderness.

WATER RESOURCES DEVELOPMENT

Compared to most California watersheds, Deer Creek’s water resources are relatively
undeveloped. A Federally licensed 15 kilowatt hydroelectric project is located on one of the

- source springs of Deer Creek near Fire Mountain. The project (FERC Lic. #1992) is up for

relicensing in 2010. Three significant irrigation diversion dams are located on lower Deer Cresk
in the Sacramento Valley. Flood control levees are located along the lower creek banks. But no
large dams and reservoirs were established on Deer Creek, unlike most other large streams and
rivers in California. ‘

Nevertheless, Deer Creek has not escaped the past scrutiny of public and private dam buﬂders
The California Water Plan included a series of reservoirs and diversions on Deer and Mill Creeks
intended to provide local water supplies (DWR 1957). The plan included a relatively large
reservoir site at Deer Creek Meadow and a smaller diversion dam and reservoir near Wilson

~Cove. A subsequent state analysis of potential hydroelectric development sites in California
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identified dam and diversion sites at Deer Creek Meadows, Wilson Cove, and Ishi Caves (DWR
1974). A national preliminary inventory of hydro resources listed six potential hydro sites on
Deer Creek (USACE 1979). During the highly speculative small hydro boom of the early 1980’s,
at least three preliminary permits were filed with FERC to study potential hydro projects on Deer
Creek (DWR 1981, 1982).

Poor economics probably played a key role in discouraging any major water supply or
hydroelectric development of Deer Creek. In recognizing the potential of eventually loosing the
- free flowing character and outstanding values of the Deer Creek Watershed to water resource
development, the California Legislature and the Governor approved a bill in 1995 that was
initiated by DCWC. This bill prohibits State approval or permits to construct any new dams on
Deer Creek from its source in the upper watershed to where the creek flows out of the foothills

into the Sacramento Valley.

- RECREATION USES/DEVELOPMENT

All publicly owned lands in the study area are open to the public for recreation uses (e.g.,
swimming, wading, picnicking, camping, hiking, and fishing). Hunting is permitted on all public
lands except for land in State Wildlife Refuge 1G. This refuge was created in the 1930s to
provide a wildlife migration corridor (Stone pers. comm). Off-road vehicle use is allowed on
designated routes throughout Lassen National Forest, except for lands in the Ishi Wilderness.
Additional information on recreation uses in the study area is presented in Chapter 2G,
“Recreational Resources” (Jones and Stokes 1994).

Private lands are typically closed to the general public. The private landowners support
recreational use by the families and friends.

WILDERNESS AND WILDERNESS MANAGEMENT

- Deer Creek flows through the 41,000 acre Ishi Wilderness, which was established by Congress in
1984, In designating the Ishi Wilderness, Congress recognized the unique salmon fishery, wildlife
* habitat, cultural values, scenic quality, and cultural resources of the area. The Forest Service has
been developing a Wilderness Implementation Plan to guide management activities and protect
natural values of the Ishi Wilderness. The plan has not been released for pubhc Teview by the
latest scheduled completlon date of June 1997 (USDA 1997).

A wilderness, in contrast with those areas where man and his own works dominate the landscape,
is recognized as an area where the earth and its community of life are untrammeled by man, where
man himself is a visitor who does not remain (Wilderness Society 1970). The most commonly
recognized human use of wilderness is for primitive recreation. Motorized and mechanical
vehicles are prohibited. No significant permanent structures are allowed. Grazing, hunting, and
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even mining are allowed, as long as these activities do not impact wilderness values. Wilderness
areas are also considered important biotic reserves. :

When Congress established the Ishi Wilderness in 1984, they instructed USFS to study for
potential acreage to the wilderness 20,000 acres of adjacent roadless land in the Sulphur Creek
sub-drainage of Deer Creek and in the Antelope Creek Watershed to the north of Mill Creek (the
Ishi B roadless area). The Forest Service subsequently completed its study in 1992 and did not
recommend the addition of the Ishi B area to the wilderness. However, most of the Ishi B area
was allocated to semi-primitive recreation management by the agency (U SDA 1992). The
potential to add these lands to the Ishi Wﬂdemess WlH be considered again when the forest plan is

updated and revised.

The upper watershed encompasses other inventoried roadless areas that could be considered for
future wilderness designation, including the 8,300 acre Butt Mountain roadless area, the 8,875
~ acre Cub Creek roadless area, and the 9,728 acre Polk Springs roadless area. None of the
roadless areas were recommended by the Forest Service for wilderness designation in the forest
plan, although most of the Polk Springs area was allocated to semi-primitive non-motorized
recreation (USDA 1992). The remaining roadless lands were primarily allocated to various levels
of timber management. Areas still retaining their roadless character may be reconsidered for
potential wilderness status when the forest plan is updated and revised. '

WILD AND SCENIC RIVER STATUS

The National Wild & Scenic Rivers Act requires federal agencies to consider the potential of
adding rivers and streams flowing through federally managed public lands to the National Wild &
Scenic Rivers System. Federal approval or permits for new dams are prohibited on designated
National Wild & Scenic Rivers. Federal agencies are required to manage the public lands along a
designated river corridor with an average width of 320 acres per mile to protect its free flowing
character and it’s outstanding values. Designated segments are also classified and managed as
wild, scenic, or recreational according to the level of existing development. ‘

The Forest Service studied Deer Creek for its National Wild & Scenic River potential as part of
its forest planning process that began in 1979. The agency’s conclusion was to recommend to
Congress that thirty miles of Deer Creek from the Elam Creek campground to the western
boundary of the Lassen National Forest be added to the National System (USDA 1992).

The outstanding values that make Deer Creek eligible for federal protection include its
anadromous and catchable trout fishery, wildlife habitat, cultural values, and scenic values. Forest
Service guidelines require the protection of the creek’s free flowing character and outstanding
values is required on an interim basis until Congress acts on the agency recommendation. If
designated by Congress, protection of the creek’s free flowing character and outstanding values
will become a leglslatlve mandate. :
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As part of its land and resource planning process, the Bureau of Land Management (BLM)
studied lower Deer Creek for its Wild & Scenic potential. Despite limited public lands, 8.2 miles
of Deer Creek west of the National Forest boundary were determined eligible for National Wild &
Scenic River status by the BLM in recognition of the segment’s outstanding visual quality and
white-water recreation (USDI 1992) BLM guidelines require the agency to provide interim
protection for these outstanding values on public lands until the agency completes its suitability-
study and makes a recommendation to Congress.

California has a Wild & Scenic Rivers System somewhat similar to the National System. In
contrast to the National System, state Wild & Scenic status prohibits state approval or permits for
new dams, but this state authority does not necessarily apply to federal dam projects. The
protective designation also only applies to the first line of riparian vegetatlon

In response to state legislation passed in 1993, the Resources Agency contracted with the

consulting firm of Jones and Stokes to study the potential of adding Deer Creek to the California

Wild & Scenic River System (Jones & Stokes 1994). Jones & Stokes found the creek to possess

extraordinary fishery, recreational, scenic, cultural, scientific, ecolo grcal and educational values
“and recommended its inclusion in the California System.

-Local public concern over the state Wild & Scenic study and the potential for federal legislation
implementing the Forest Service recommendation for National designation, contributed to the
formation of the Deer Creek Watershed Conser'vancy and the initiation of a watershed
management strategy process. This report is an initial component of that process. In response to

‘this process, the Resources Secretary deferred action on the state Wild & Scenic recommendation
pending completion of the strategy. Similarly, federal legislation to add Deer Creek to the
National System was put on hold by the local Representative in Congress pending completion of a -
strategy that provides protection that is “functionally equivalent” to National designation. A
‘major component of the watershed management strategy process has already been successfully
completed by the Deer Creek Watershed Conservancy. Their first action was to draft and initiate
legislation to preclude all future dams, reservoirs, diversions, and other water impoundment
facilities on Deer Creek from the headwaters to the U.S. Geological Survey gaugmg station. This
bill (AB1413) became law on July 22, 1995.

}_’roposed Wﬂd and Scenic River Designation

Thirty-miles of the Deer Creek Watershed, from the Elam Creek campground to the western

- boundary of the Lassen National Forest, has been recommended for National Wild & Scenic River
designation by the USFS. Two of the values that make Deer Creek eligible for Federal protection
include outstanding visual quality along Highway 32 and downstream trails, as well as its
catchable trout fishery upstream of Deer Creek Falls. A primary emphasis of the Wild & Scenic
River recommendation is to protect the free ﬂowmg character and outstanding values of the creek
and adjacent public lands.
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Despite limited public lands, 8.2 miles of Deer Creek west of the National Forest boundary have
been determined eligible for National Wild & Scenic River status by the BLM in recognition of
the segments outstanding visual quality and white-water recreation. BLM guidelines require the
agency to provide interim protection for these outstanding values on public lands until the agency
completes its suitability study.

SPECIAL MANAGEMENT AREAS

As part of its land and resource planning and management process, the Forest Service considers

- establishment of special management areas to address specific resource needs in the Deer Creek

Watershed.

' The Cub Creek Research Natural Area (RNA) was established in the Deer Creek Watershed by

the Forest Service in 1981. RNAs are set aside in perpetuity as baselines of natural ecological
conditions. The Cub Creek RNA consists of 3,922 acres representing the mixed conifer timber
type in the Cascade Range province. No logging is allowed in the area (USDA 1992).

A second RNA in the Deer Creek Watershed - the Graham Pinery - was considered for
establishment in the Forest Service planning process. This nomination has since been withdrawn
because most of the area burned in the 1990 Campbell fire. The Forest Service is now proposing
to replace this area with a more suitable candidate, the Iron Mountain RINA, to represent the
Pacific ponderosa pine timber type in the Cascade Range Province. Since both areas are already
located in the Ishi Wilderness, the RNA prohibition against logging would be redundant.

Also as part of its planning process, the Forest Service considered designation of special interest
areas (SIAs) which include unusual or outstanding botanical, aquatic, scenic, geologic, zoological,
paleontological, cultural, or other unique characteristics that merit special attention and
management. Approximately 14,108 acres of Deer Creek canyon from Elam Campground to

- Ponderosa Way qualified for STA criteria based on outstanding geologic and scenic values, but the

area was not designated in the forest plan (USDA 1992). Presumably, designation of Deer Creek
canyon as an SIA could be reconsidered in the next forest plan update and revision.

As part of its land and resource planning and management process, the Bureau of Land
Management (BLM) designated all of the public land managed by the agency along Deer Creek
west of the National Forest boundary as an Area of Critical Environmental Concern (ACEC).
ACEC designation is intended to provide special management to protect and prevent irreparable
harm to important historic, cultural, or scenic values, fish and wildlife resources and other natural
systems or processes. The Deer Creek ACEC is intended specifically to protect outstanding
raptor habitat, important whitewater recreation opportunities, and cultural values. The BLM
hopes to expand the existing 620 acre ACEC into an area encompassing up to 5,000 acres
through land exchanges with willing private landowners (USDI 1992).
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Another 1992 forest plan management allocation in the upper watershed is the Cub Creek
Research Natural Area (RNA). The Cub Creek RNA was established to protect an outstanding
example of mixed conifer forest in an undisturbed sub-watershed that is tributary to Deer Creek.

CONSERVATION EASEMENTS

Conservation easements are legal restrictions landowners voluntarily place on their property that
permanently bind the actions of present and future owners of the property. Property ownership is
a combination of privileges that allows a landowner to exercise certain rights. Being allowed to
cut timber, explore for minerals, dig a ditch and build a house are all examples of a landowner’s
rights. A conservation easement restricts the landowner’s ability to exercise some or all of these
rights in order to preserve the natural features of the land, to protect the flora and fauna found on
the land or otherwise to meet the conservation needs of the property.

The rights the owner relinquishes and those he or she retains are set forth in a legal document
known as a “conservation easement.” The easement is transferred to either a qualified
conservation organization or a government agency. When the document is properly drawn,
signed, and recorded on the land records, the property’s current and future owners can no longer
exercise the rights relinquished in the conservation easement. Each conservation easement must
be specifically designed with a particular piece of property and its unique natural characteristics in -
mind. The specific rights retained by a landowner or restricted by an easement will vary with each -

property.

The Nature Conservancy is currently working with willing landowners to place conservation
easements on property located within the riparian area of Deer Creek from the Forest Service
boundary to the confluence with the Sacramento River. The purpose of these easements are to
preserve, protect, enhance, and restore in perpetuity the conservation values of the property
including significant habitat for fish, wildlife, and plants on the property. Where the easements
involve ranching property, the conservation easement fosters ranching practices on the property
that work in harmony with the protection and preservation of the conservation values of the
property. Additionally the easements seek to retain the properties’ predominantly agricultural
condition by preserving and protecting in perpetuity its ranching and grazing values, character,
and utility in a manner consistent with the conservation purposes of the conservation easement.

These easements can be acquired by The Nature Conse’rvaﬁcy in many ways including donation,
which may provide Federal and State income tax benefits, or outright purchase based on the fair
market value of the property rights restricted.

~ 798-01/3landuse i 3-53 ‘ ‘ s July 6, 1998

The Habitat Restoration Group



REFERENCES AND LITERATURE CITED

Brockett, BE. 1997. Letter dated September 10, 1997 from Burt Brockett, District Division |
Chief, Planning, California Department of Transportation, District 2, to J. Kelley, President,
DCWC.

California Department of Conservation. 1993. The Williamson Act 1990-91 Status Report.
Sacramento, CA.

California Department of Finance. 1994. 1993 California Statistical Abstract. Sacramento, CA.
California State Board of Equalization. 1981. 1980 Summary of California Timber Harvest.
California State Board of Forestry. 1996. California Fire Plan.

Deer Creek Watershed Conservancy. 1997. Collins Pine Company Memberk Profile.
Department of Water Resources. 1957. Bulletin No. 3. The California Water Plan.

Department of Water Resources. 1974. Bulletin No. 194. Hydroelectric Energy Potential in
California. : « ' '

Department of Water Resources. 1981. Analysis of Recently Proposed Hydropower Projects in
California, including environmental impacts.

Department of Water Resources. 1982. Update, Analysis ‘of Recenﬂy Proposed Hydropower
Projects in California, including environmental impacts.

Department of Water Resources. 1994. Delta Pumping Plant Fish Protection Agreement - Mill

Creek Water Exchange Project. Sacramento, CA.
Holtgrieve, D. 1997. Land Use in the Deer Creek Watershed.
Jones and Stokes. 1994. Deer Creek Wild and Scenic Suitability Report.
Mill Creek Conservancy. 1997. Mill Creek Watershed Managexﬁent Stratégy.
Seéurity Pacific Bank. 1981. California Agriculture. |
Tehama County.y 1996. 1995 Annual Crop Report. Red Bluff, CA. |

Tehama County Department of Agriculture. 1994. 1993 Annual Crop Repbrt. Red Bluff, CA.

798-01/31anduse ‘ . 3-54 ; A : July 6. 1998
The Habitat Restoration Group



U.S. Army Corps of Engineers. 1979. National Hydroelectric Power Resources Study,
Preliminary Inventory of Hydropower Resources. ,

USDA Forest Service. 1992. Lassen National Forest land and resource management plan and
final environmental impact statement. Pacific Southwest Region. Lassen National Forest.

USDA Forest Service. 1992. Lassen Land and Resource Management Plan. Pacific Southwest
Region. Lassen National Forest.

USDA Forest Service. 1997. Lassen National Forest Environmental Analysis and Other Projects
- Status Report. Lassen National Forest.

USDI Bureau of Land Management. 1992. Redding Resource Management Plan and Final
Environmental Impact Statement.

USDI Bureau of Land Management. 1993. Redding Resource Management Plan and Record of
Decision. o ~ ' :

Wilderness Society. 1970. A Handbook of the Wilderness Act.

798-01/3landuse ‘ ’ 355 _July6,1998
i ' The Habitat Restoration Group



- 798-01/3landuse ‘ ‘ 3.56 , July 6, 1998
k The Habitat Restoration Group




4.0 HYDROLOGY AND WATER RESOURCES

HYDROLOGIC SYSTEM

Hydrology is a geoscience that focuses on the land phase processes of the global hydrologic cycle;
the movement of water on and under the land surface. The study of hydrology also includes the
physical and chemical processes of water movement and considers the effects of the biological
influences on the process. The science of hydrology is an essential basis for the practice of water-
resource management. Hydrologic information for the Deer Creek basin includes rainfall,
snowfall, and infiltration of precipitation, run-off, and the presence or absence of lakes and ponds
within the watershed boundary. Deer Creek drains approximately 208 square miles with an
average flow of 317 cubic feet per second (cfs) (Kondolf 1997).

Deer Creek originates just south of Lost Creek Meadows at an elevation of approximately 6,200
feet above mean sea level (MSL). As Deer Creek flows in a southwesterly direction, it is joined
by Lost Creek in Upper Deer Creek Meadows; Lost Creek drains Wilson Lake. Gurnsey Creek
also enters Deer Creek in Deer Creek Meadows. From these sub-alpine meadows the creek
continues in a southwesterly direction into a deeply incised canyon.

The canyon portion of Deer Creek is mostly underlain by the Tuscan Formation of late Pliocene
Age. This formation is comprised almost completely of ancient volcanic mudflows. The Tuscan
Formation has been capped by “terrace deposits of the Pleistocene Red Bluff Formation” (Ely
1994). As Deer Creek flows through the deeply incised canyon, it continues on in a western
direction towards the Sacramento Valley portion of the creek where the gradient flattens. The
valley portion of Deer Creek has very rich soils created by deposition from Deer Creek and the
Sacramento River. k

Fresh water is found to a depth of 1,500 feet below MSL. Below this level, groundwater
becomes brackish. The Tuscan Formation is the major water bearing aquifer in the northeastern
portion of the Sacramento Valley. Groundwater recharges occur either through deep percolation
of streamflow, precipitation, infiltration of agricultural run-off, or subsurface inflow from the
Tuscan Formation. The inflow of water into the Sacramento Valley is facilitated by the flexure
fractures in the Tuscan rocks created by the Chico Monocline (Ely 1994). In general, ground-

water moves from east to west, toward the Sacramento River.

Rainfall

Due to California’s Mediterranean climate (cool wet winters and warm dry summers), rainfall for
Deer Creek is a seasonal event. Most of the precipitation occurs in the winter and spring months
of the year. The mountainous areas of the watershed receive more precipitation than the valley
portions. Mean annual precipitation ranges from 70 inches near Wilson Lake (5,272 feet MSL) to
about 20 inches near the Sacramento River (175 feet MSL). Figures 4-1 and 4-2 show the
average and average annual precipitation for the Deer Creek Watershed (map from CDF data.).
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For Chester, California (4,525 feet MSL), precipitation records exist from 1911 to 1997 (Table 4-
1). The precipitation measuring station at Mineral, California (4,960 feet MSL) has recorded
precipitation data since 1927 (Table 4-2). For both stations, some gaps appear in the record. For
the Sacramento Valley portion of the Deer Creek Watershed, the California DWR CIMIS Station
at Gerber, California has records for precipitation from 1982 until the present. However, the
information for the Gerber Station was not available at the time of preparation for this report.

Table 4-1. NOAA Chester Precipitation Station: A
Period of Record Water Years 1911 to 1996 (all measurements in inches)

Water
Average| Oct |Nov | Dec | Jan | Feb | Mar | Apr May | Jun | Jul Aug | Sep | Year
Year |1.90/3.89(529/590/5.07|423|2.18/1.45]0.84]0.25]/0.27/0.72| 32.00
Percent 6 12 |17 | 18 | 16 | 13 7 5 3 |1 <1| <1 2 100

Table 4-2. DWR Mineral Precipitation Station:
Period of Record Water Years 1927 to 1996 (all measurements in inches)

Water
Average| Oct [Nov | Dec | Jan | Feb | Mar | Apr |[May | Jun | Jul | Aug| Sep | Year
Year |2.0113.731524(6.00(524[4.02|2.18/1.46]0.93]/0.23[028]0.60| 31.92
Percent | 6 12 | 16 | 19 | 16 | 13 7 5 3 /<1 <1} 2 100

Infiltration

Infiltration is the process by which water arriving at the land surface enters the soil and percolates
down through the soil to an impermeable geologic layer or an aquifer. Generally speaking,
infiltration rates depend on the magnitude and duration of the rainfall event and the land cover
characteristics. Individual soil characteristics and vegetative cover influence infiltration rates over
the watershed area. The depth of the soil, the amount of soil saturation, and the distribution and
type of vegetation represent factors in developing models that might predict run-off and
infiltration rates.

Soil associations for the Deer Creek Watershed include: the Columbia-Vina Association, the
Tuscan-Inks Association, the Jiggs-Lyonsville Association, the Toomes-Guenoc Association, and
the Windy-Iron Mountain Association. The Toomes-Guenoc and Windy-Iron Mountain
associations are both considered shallow soils (Tehama County Soil Survey 1967).
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Surface Water/Run-off

Stream gages are located at the Stanford-Vina Ranch Irrigation Company Diversion Dam near
Vina, Polk Springs, and at a site below Slate Creek. Discharge was measured at Polk Springs
from 1929 until 1932. The Slate Creek site recorded discharge from 1929 to 1932 and 1962 to
1970. ~

There is also a USGS Gage #11383500 in Deer Creek near Vina, California. The period of
record for this gage is from October 1911 to September 1915 and March of 1920 to the current
year. This gage is located approximately nine miles upstream of the confluence with the
Sacramento River (see Figure 4-3). It is near the mouth of the canyon. For some periods of
record, there exists only monthly discharge data. There are no storage reservoirs or large
diversions upstream of this station. Extremes for the period of record are 23,800 cfs (December
10, 1937) as a maximum flow and 43 cfs as the minimum flow (December 13, 1932).

Table 4-3 lists some summary statistics for surface run-off based on data collected by the USGS
Gage near Vina, California.

Table 4-3. Surface Water Run-off Statistics

Summary Statistics Water Years 1912-1995 Date of Occurrence
Annual Mean ‘ 318 cfs Water Years 1912 to 1995
High Annual Mean © 700cfs ‘Water Years 1912 to 1995
Low Annual Mean 86.2 cfs Water Years 1912 to 1995
High Daily Mean , 14300 cfs 12/22/64

. Low Daily Mean L 52 cfs : 8/25/31
Annual 7-day Minimum 33 cfs 3/21/31
Instantaneous Peak Flow 23,800 cfs 12/10/37
Peak Stage ‘ 19.2 feet 12/10/37
Average Annual Run-off 230,500 acre feet. Water Years 1912 to 1995
10 Percent Exceedence - 675cfs Not Applicable
50 Percent Exceedence 144 cfs Not Applicable
90 Percent Exceedence 78 cfs B Not Applicable

FLOOD HAZARD AND FLOOD CONTROL
Flood Control Improvements and Channelization

The lower reaches of Deer Creek have long been a flooding concern to local property owners and

government officials. The publicly-maintained flood control improvements along Deer Creek

represent some of the oldest such facilities in Tehama County. They are part of an U.S. Army
Corps of Engineers (COE) project constructed during the early 1950's under the 1944 Flood
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Control Act, that involved channel clearing, excavation, levee constructlon in two separate
locations, and rock bank protection.

In addition to public flood control facilities, there are numerous examples of private facilities
developed by local property owners located between the mouth of the canyon and the confluence

of Deer Creek with the Sacramento vaer

Authorization. The 1944 Flood Control Act (Public Law No. 534, Seventy-eighth Congress,
Second Session, H.R. 4485) authorized construction of levees and channel enlargement of Deer
Creek in accordance with recommendations contained in an interim report prepared by the COE.
At the time of its completion, this project was considered to form an integral part of the
Sacramento River Flood Control Project.

Location. The original Deer Creek Channel Improvement extends a distance of 7.4 miles from a
point 0.7 miles above Delaney Slough to its junction with the Sacramento River.

Description of Project Works. The spec1ﬁc project works orlgmally authorized by Congress
1nc1uded the following:

1. The cleared and excavated channel of Deer Creek extendlno from upstream of Delaney
Slough downstream to the Sacramento River.

2. Levees on both banks of Deer Creek built along 1ow-1y1ng areas between Delaney Slough
and the Sacramento River (see Figure 4-3). !

3. Rock bank protectlon at Varlous places between the Southern Pac1ﬁc Railroad and the
Sacramento River.

4. Levee along the left (south) bank of Deer Creek from Delany Slough upstream 0.7 miles
to high ground (see Figure 4-3). :

Protection Provided. The original project work was designed’ to protect the town of Vina and
adjacent farm and pasture lands from a flood flow of 21,000 cfs. The original levee design
provided for a freeboard of 3 feet during a flood flow of this magnitude.

Transfer and Acceptance of Proj ect Work. The major portion of the Deer Creek levee and -
channel work was accepted by the County of Tehama in 1953. The left (south) bank levee of
Deer Creek from Delany Slough upstream 0.7 miles was transferred to the jurisdiction of the

State Reclamation Board in 1956.
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Levee and Channel Maintenance Activities

In March 1957, the Sacramento District of the COE prepared an Operation and Maintenance
Manual for the on-going maintenance of levees and channel improvements constructed along Deer
Creek. Regulations regarding levee inspection, maintenance, and operation are found in
paragraphs 4-02¢, d, and e of this manual.

Since 1964, the Deer Creek levee system has been maintained by the County of Tehama and/or
the Tehama County Flood Control and Water Conservation District. In recent years, routine
maintenance has been guided by directives resulting fromn annual inspection reports generated by
the DWR. Routine maintenance generally consists of vegetation control on the levees, access
road repairs, minor repairs to bank protection features, and drain pipe cleaning.

Maintenance activities within the stream channel are based on Federal Flood Control Regulations
paragraph 208.10 that require that any adverse conditions disclosed by inspection be remedied
immediately.

Tehama County is responsible for maintenance of the levees and the Reclamation Board
associated with the California DWR is responsible for maintaining channel capacity.

Deer Creek Sand and Gravel Removal Project. In 1984 the DWR began the Deer Creek Sand
and Gravel Removal Project (Table 4-4). This project involved the removal of gravel from the
creek and the modification of the creek bed itself. Unfortunately the first year implementation of
this project created problems for the anadromous fish which spawn in Deer Creek. Starting in
1985, the project aimed to remove sands and gravel which impaired the flood capacity while
mitigating for potential impacts to anadromous fish that spawn in lower Deer Creek. From 1985
until 1987, DWR’s Northern Dlsmc‘f provided the plannmc and ﬁeld inspection portion of the
project.

Historic Flood Damage

Table 4-5 presents a summary of the damage which has occurred to the Deer Creek channel,
banks, and levees as a result of flood flows and the repairs undertaken to restore the integrity of
the flood control project.

Description of Other Flood Control Frojects

Soske Ranch. Approximately 1/2 mile upstream of the south project levee east of Leininger
Road 1s a rock groin originally constructed by the Tehama County Flood Control & Water
Conservation District in 1970. This action was directed by the District Board of Dlrectors after
concern was raised by Mr. Joshua Soske, Jr., owner of the Soske Ranch.
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Table 4-4. Deer Creek Sand and Gravel Removal Project

Year

~ Activities

1984

Project initiated. Approximately 60,000 cubic yards of bed material removed. This material
was primarily stream gravel, removed from the immediate vicinity of Highway 99 to the
Sacramento River. Material was then deposited in spoil areas along lower Deer Creek. The
project resulted in significant negative impacts to salmon passage in lower Deer Creek in the fall
of 1984. '

1985

Phase II of this project began in the summer of 1985. The low flow channel in lower Deer
Creek was re-excavated to alleviate the shallow, braided, low-flow conditions created by the
prior removal of sediments. An eroding levee downstream of the Leininger Road Bridge was
reinforced. Several permanent survey cross sections were established.

1986

Deer Creek experienced high flows during the month of February 1986. Phase III of the project
was completed in the fall of 1986. This phase of the project focused on the area between
Highway 99 and the Stanford-Vina Dam. A total of 45,000 cubic yards of material was
removed from the main streambed. A rock weir was constructed downstream of the dam.
Habitat improvement was done at the recommendation of the California DFG. The COE
replaced a failed levee downstream of Leininger Road with a setback levee.

1987

Phase IV of the project, which was completed in the fall of 1987, concentrated on the area
between the Stanford-Vina Dam and Leininger Road. A total of 30,000 cubic yards of material
was excavated from this reach of stream. A substantial amount of material was removed from
the gravel bar adjacent to the COE’s newly constructed levee. At the request of DFG, several
measures to keep salmon habitat intact were taken. An additional, 8,000 cubic yards of material

was removed downstream.
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- Table 4-5. Summary of Flood Damage Occurring Within the Deer Creek Watershed

Date

Comments :

December 1964

Major replacements and repairs undertaken. Left (south) Bank, 1,000 feet
downstream of Highway 99E: 400 feet levee destroyed. Left Bank, downstream of

| Southern Pacific Railroad: 300 feet levee damage. Damage east of Leininger Road at

two locations and at monastery. Called the “worst flood disaster in Tehama County
History.”!

February 1969

Erosion along right (north) bank, west of Leininger Road.

January 1970

Stanford-Vina Main Diversion Dam, Cone Dam, and Kimball Dam damaged by
floodwaters.

September 1971

Flood Control Board funded repairs to Soske Ranch groin in Deer Creek.

January 1974

Damaged riprap on left (south) bank, downstream from the Southern Pacific Railroad.
A 100 foot section of levee erosion and riprap loss 1/4 mile south of Red Bridge on
left bank.

March 1983

Damage to private levees/streambank at Abbey of New Clairvaux, Rumiano, Ramsey,
and Soske properties. A 700 foot breach, left (south) bank, west of Leininger Road.
(Levee was set back 80 feet from the original alignment, per COE.) 100 foot erosion,
left bank, east of Highway 99. A 350 foot breach, left bank, west of Highway 99.

300 foot erosion, right (north) bank, west of Red Bridge. ‘ :

February 1986

Extensive damage between Leininger Road and Highway 99E. Site A: South Levee
1,500 feet downstream from Leininger Road - 800 lineal feet levee breached. Site B: -
East of Highway 99 bridge — 100 foot levee washout. Site C: 300 feet west of '
Highway 99E, 200 feet of levee washout. Site D: 1,800 feet west of Leininger Road,
north Bank. 300 lineal feet of bank protection lost.

January 1997

Extensive damages between Leininger Road and Southern Pacific Railroad. Bank
protection damaged upstream of Leininger Road, 1500 foot breach in south levee
downstream of Leininger Road; 200 foot breach in bank opposite. 300 foot bank
protection damage along north bank, immediately downstream from primary breach.
Additional breaches immediately upstream and downstream of Highway 99E. 800 feet
of the secondary levee overtopped west of Highway 99E. These flood damages cost
the County of Tehama approximately $370,000,000.

! “Statemem to California Water Commission by TCFCWCD”, Februéxy 10, 1965. ‘
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This groin was placed to protect a section of private levee varying in height from 4 to 6 feet just
south of the creek bank. No maintenance agreement was developed for this facility, save for a
right-of-entry agreement that expired in 1979.

Rumiano Ranch. The Deer Creek frontage along this property has a long history of bank
erosion problems. This ranch is located west of Highway 99E, on the north bank of Deer Creek,
directly across from the monastery. Alternating sections of the north bank are armored with rock
revetment. Since the erosion on this property does not affect the project levees or the rock bank
protection on Deer Creek, DWR, and the Flood Control District are not required to stabilize the

banks on this property.

Cobb Ranch. The Cobb Ranch participated in a cost-share with the Tehama County Flood
Control and Water Conservation District in 1973 to fill and grade with cobbles approximately 500
lineal feet of eroding bank on Deer Creek. This site is located approximately 10 miles east of
Vina, on the south side of Deer Creek, 600 feet upstream of the Central Valley Project pole line.

- The Abbey of New Clairvaux. The abbey frontage on the south bank of Deer Creek has

historically been subjected to considerable bank erosion. This erosion has been attributed to the
buildup of sand and gravel in the main channel, which forces streamflow into the south bank,
immediately downstream from where the strearn begins to veer to the southwest. It appears that
DWR addressed this problem in the 1960's and 1970's through channel clearance operations. One
operation, conducted in 1966, cleared gravel bars and vegetation along 1,300 lineal feet of
channel. :

Flood Management Policy for the Deer Creek Basin

Presently, flood management policy for the Deer Creek Watershed is in the form of non-specific
County and FEMA guidelines. '

- FEMA maps indicate a classification of Zone A for areas along Deer Creek in the lower
watershed from about 2 miles northeast of the Stanford-Vina Irrigation Diversion Dam to the
Sacramento River. FEMA defines Zone A as areas of 100-year flood, where base flood

- elevations and flood hazard factors have not been determined.

- WATER RESOURCES DEVELOPMENT

The water in Deer Creek has been used by humans for millennia. During the nineteenth century,
Deer Creek was utilized as a resource for the development of grazing, timber, and agricultural
activities. Water from the creek was diverted for agriculture and other uses. This created hazards
for the anadromous fish which use the creek to migrate upstream to their spawning grounds. In
the first 20 years of this century, significant surface water diversions were installed in lower Deer

~ Creek to divert 100 percent of the annual flow for agricultural and other uses.
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SURFACE DIVERSIONS AND DIVERSION STRUCTURES

There are three major diversions on lower Deer Creek: the Stanford-Vina Ranch Diversion Dam
(located in Section 1, T24N, R2W), the Cone-Kimball Diversion Dam (Section 33, T25N, R1W),
and the Deer Creek Irrigation Company Dam (Section 23, T25N, R1W).

Two of these diversions supply water to the SVRIC; the Cone-Kimball Diversion Dam and the
Stanford-Vina Ranch Diversion Dam. The Stanford-Vina Ranch Diversion Dam is the largest of
these diversions, diverting water through two distribution canals to the north and south of the
creek, respectively. The North Main Diversion Canal diverts approximately 20 cfs to the most
northern part of the SVRIC service area. The South Main Diversion Canal diverts about 50 cfs.
The SVRIC currently consists of about 4,417 acres of irrigated orchards, row crops, and irrigated
pasture. Average diversion for Cone-Kimball is 5 cfs or 10 acre feet per day. This diversion
serves 351 acres of pastureland north of Deer Creek and areas outside of the SVRIC service area.

The Deer Creek Irrigation District (DCID) provides water to 1,785 acres of primarily almond and
walnut orchards. The average diversion for the Deer Creek Irrigation Company Dam is 29 cfs
during the month of June. :

The Deer Creek Watershed Conservancy initiated and authored the recently enacted legislation
AB-1413. This bill was co-sponsored by then Assemblyman Byron Sher, Assemblyman Bernie
Richter, and signed by Governor Pete Wilson in 1995. This legislation provides protection for
Deer Creek to the extent that State approval or permits may be required for the construction of
new dams. It is unclear whether State law would successfully prohibit the construction of a
Federal water supply project on Deer Creek. :

Surface Water Rights

The SVRIC was established around 1918 and was granted water rights by the State Water
Commission to divert 15 cfs from Deer Creek for agricultural purposes. DCID was established
around 1923. In 1923, the Tehama County Superior Court decreed 100 percent of the water in
Deer Creek to be split between SVRIC and DCID at 65 percent and 35 percent, respectively. In
1926, changes were made to this original agreement which allowed for an additional 130 acres of
riparian rights north of Deer Creek to be included in SVRIC’s portion of the split. This made
their portion of the water in the creek equivalent to 66.7 percent of the entire flow in Deer Creek,
while DCID received 33.3 percent of the entire flow.

 GROUNDWATER USE

From its point of onom high in Lassen National Forest, Deer Creek flows over volcanic rocks to
where it emerges from a steep sided, dissected canyon and empties into the Sacramento Valley.
On the valley floor, Deer Creek flows about 12 miles over andesitic gravels where it infiltrates and
contributes to valley groundwater recharge. Groundwater resources include the Tuscan
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Formation, a sequence of interbedded siltstones, lahars, sandstones, and conglomerates.
Permeability is dependent on geologic layers. Many wells drilled within the area report large
thicknesses of cobbles, which result in high groundwater yields.

No water level data or aquifer testing has been collected for this region. Groundwater supply has
been estimated based on well driller’s reports and land owner information. Estimates of
groundwater supply also rely upon the capacity of known wells. Not every well within the region
has been documented.

Within the area of the DCID and SVRIC, many farms pump groundwater during times of
drought, low flows, and for scheduled irrigation needs. Capacity information on several wells was
collected for a study which proposes using groundwater to supplement irrigation water to aid the
fish in their spawning migration (Hartzell 1994). This study indicated that substantial quantities of
groundwater may be available to be developed for this purpose.

The Tehama County Flood Control and Water Conservation District Coordinated AB 3030
Groundwater Management Plan (Modified Draft, 11/20/96) contains detailed information on the
geologic structure and flow regime of groundwater basins within Tehama County.

This management plan, commonly referred to as AB 3030, is a relatively recent program granting
local public agencies a legal framework to develop groundwater management programs in their
communities. AB 3030 plans are voluntary and the details of each plan are left to the local
agencies and communities. When AB 3030 was first adopted, it was hailed as a major step
towards effective groundwater management. In some areas it has been the perfect tool to build
consensus that will lead towards successful basin management. In other areas, lack of consensus
has made implementation more difficult. Ultimately, a successful AB 3030 plan will, as any other
groundwater management program will, turn on a technical understanding of the groundwater
resource. The plan may also include a variety of management tools, including extensive basin -
monitoring and data collection efforts, pump charges, and restrictions on extraction when
absolutely necessary” (AB 3030). '
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Photo 4-1. Confluence of Deer Creek and the Sacramento River (looking west
from the south bank of Deer Creek). (Photo by J. Stanley, November 1996)

Photo 4-2. Fi;sherman seated at the mouth of Deer Creek (note vehicle tire tracks
on gravel bar at river mouth). (Photo by J. Stanley, November 1996)



Photo 4-3. Flood waters of 1986 viewed from on top of south levee looking
downstream across levee break. (Photo by S. Cepello, 1986)

Photo 4-4. Flooded pastiirc adjécent to Deer Creek. (Photd by S. Cepello, 1986)



Photo 4-6. Stanford-Vina Ranch Irrigation Dam viewed from south bank of Deer
Creek. Note fish ladders at both ends. (Photo by S. Cepello, 1987)

Photo 4-7. Gravel déposited on apron of Stanford-Vina Ranch Irrigation Dam.
Looking north from south bank. (Photo by J. Stanley, November 1996)




Photo 4-8. Construction of rock weir below the Stanford-Vina Ranch Dam to
stabilize pool elevation for ﬁsh ladder operation. (Photo by S. Cepello,
Summer 1987)

Photo 4-9. Completed and buned rock weir downstream of Stanford Vina Ranch
Dam. (Photo by S. Cepeﬂo Summer 1987)



Photo 4-10. Rock weir below Stanford-Vina Ranch Dam still intact after major
flows (large quarry rock was keyed in 10+ feet into the stream channel).
~ (Photo by S. Cepello)

Photo 4-11. View of rock weir and pool below Stanford-Vina Dam, 10 years
after construction. (Photo by J. Stanley, November 1996)



‘Photo 4-12. Entrance to fish ladder on south bank of Deer
Creek at Stanford-Vina Ranch Diversion Dam. (Photo by
Dana Bland, November 1996)
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Photo 4-13. Fish ladder on south side of Stanford-Vina Irrigation Dam. (Photo
by J. Stanley, November 1996)
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Photo 4-14. Electric fish counter in place at upper end of the soﬁth ladder-
Stanford-Vina Ranch Irrigation Dam. (Photo by S. Cepello)




Photo 4-15. Fish screen at entrance to South Main Canal immediately upstream

of the Stanford-Vina Ranch Dam. (Photo by S. Cepello)
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Photo 4-16. Fish scfeen across entrance to South Main Canal—‘Stanford—Vina
Ranch Dam. (Photo by J. Stanley, November 1996)



Photo 4-17. North Canal fish screen and fish bypass, StanfordéVina Irrigation
‘Dam. (Photo by S. Cepello) '

Photo 4-18. Fish screen across North Canal at Stanford-Vina Ranch Dam. (Photo
by S. Cepello) . , « o



Photo 4-19. Young man wading in Deer Creek Viewed from Red Bridge
(Leininger Road) looking downstream. (Photo by J. Stanley, September 1994)

Photo 4-20. Alders and willows lining streambanks of Deer Creek upstream of
Red Bndge (Photo by J. Stanley, September 1994) '



Photo 4-21. Fish screen at Cone-Kimball Dlversmn (Photo by J. Stanley,
June 1997)

Photo 4-22. Stu Hanna, Manager, Stanford-Vina Ranch Irrigation Company,
observing self cleaning mechanism on fish screen at Cone- Knnball Diversion.
(Photo by J. Stanley, June 1997)



Photo 4-23. Looking upstream at DCID Diversion Dam from north side of
Deer Creek. (Photo by J. Stanley, June 1997)

| Photo 4-24. Diversion Canal and fish screen on south side of Deer Creek at
Deer Creek Irrigation District Diversion. (Photo by J. Stanley, November 1996)



Photo 4-25. Fish screen on DCID Diversion canal. (Photo by V. Haley,
November 1996)

Photo 4—2,6. Water wheel used to drive self cleaning mechanism for fish screen at
DCID diversion. (Photo by J. Stanley, November 1996)



5.0 FLUVIAL GEOMORPHOLOGY

INTRODUCTION

The floods of 1997, occurring as they did during the preparation of a watershed management
plan for Deer Creek, raised concerns about geomorphic processes on Deer Creek and the
inherently dynamic nature of the channel. The floods resulted in damage to levees and extensive
flooding of agricultural land, and attracted Federal funds to address flood damage in the alluvial
lower Deer Creek (encompassing the "Valley Floor" and "Mouth" Reaches), extending about 11
miles from the upper diversion dam to the Sacramento River confluence. However, as shown by
this study, the floods of 1997 were not unusual when viewed on a longer time scale, having been
exceeded twice since gauging records began in 1912, and being only one of seven floods of
15,000 cfs or greater since 1912. Moreover, the nature of lower Deer Creek is such that channel
change is a normal part of events, and concepts of stability derived from rivers elsewhere apply

poorly here.

Deer Creek is one of the few Sacramento Valley drainages still providing good habitat for -
spring-run chinook salmon (Oncorhynchus tshawytscha), reflecting the relatively limited human
intervention in many reaches of Deer Creek. This probably reflects a combination of good
stewardship by most riparian land owners and the inherent resiliency of Deer Creek. Lower Deer
Creek has been the object of flood control efforts by the U.S. Army Corps of Engineers (COE),
the California Department of Water Resources, and Tehama County Flood Control, as detailed
by Dan Keppen elsewhere in the Existing Conditions Report. These flood control and levee
repair projects were undertaken with good intentions and reflected the best thinking at the time,
but there is increasing recognition worldwide that channelization and other river control efforts
are frequently detrimental to aquatic and riparian habitat, and often expensive to maintain
because they are, in effect, "fighting" river processes (Brookes 1988). It is well established in

- the scientific literature that rip-rapping and channelization reduce the quality of fish habitat, and
that aquatic habitat is usually maximized with an unfettered, naturally migrating river channel.
This should come as no surprise, since the latter are the freshwater stream conditions with which

the fish evolved

While channel dredging, bank protection, and water diversions have had a negative effect on
salmon habitat, Deer Creek can be viewed as a resilient stream, owing to its high energy and
ability to reconstruct a natural channel geometry during high flows. In a stream such as this, the
most effective ecological restoration strategy is usually to permit natural processes to operate
with as little hinderance as possible, rather than undertake direct interventions (which, while
well intentioned, are often counter—productwe)

There may be reasons besides aquatic habitat to limit human interventions in the channel of
lower Deer Creek. Deer Creek has broken through its confining levees more than once, often at
the same points. Levee repair is not only expensive, but by confining the flow in an unnaturally
narrow channel, levees eliminate the ability of a natural stream to absorb high flows on its
floodplain. Residents of the Abbey of New Clairvaux (hereafter referred to as the monastery)
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observed that the rise in Deer Creek waters abruptly stopped (before serious flooding of the
monastery) at about the time when Deer Creek broke through its levee about 5.4 miles upstream
of the Sacramento River. The monastery's escape from serious flooding was (probably correctly)
attributed to the upstream levee failure. The interaction could also have been put a different
way: The monastery had been put at an increased risk of flooding because of the upstream
levees. Without the upstream levees, the floodplain of Deer Creek would have naturally
absorbed much of the excess flood waters, but by eliminating this natural flood storage, flood
waters were routed in a more concentrated form to the downstream reaches, thereby increasing
the flood risk downstream.

Increased downstream flooding was foreseen in 1948 by F.T. Robson of the Stanford-Vina
Ranch, who warned the COE that the proposed flood control project, "will deliver at the said
Southern Pacific Bridge more water and at greater velocity than under existing conditions”
(Robson 1948). By better understanding the geomorphology and hydrology of Deer Creek, we
can perhaps better approach such issues from a larger perspective, understanding and
anticipating effects of our management actions on other parts of the complex Deer Creek system.

The purpose of this chapter is to provide a historical geomorphic analysis of Deer Creek as
background for other components of the Existing Conditions Report, and to provide a context
within which more recent events can be viewed and future management decisions can be taken.
The chapter also considers several specific geomorphic subjects relevant to salmon habitat and
river management, such as spawning gravel (availability, quality, and mobility), fine sediment
supply and deposition, effects of levees on channel processes, the potential of Deer Creek to
restore a more natural morphology. Because lower Deer Creek has erodible bed and banks, it is
more prone to channel change than the largely bedrock and boulder-controlled upper reaches,
and thus this chapter focuses mostly on lower Deer Creek. Because the overall basin
physiography and bedrock geology have been well-described in other chapters, we focus here on

the channel form and process.

METHODS
Hydrologic Analysis

We obtained annual peak flows from the U.S. Geological Survey (USGS) published database
through 1995, and preliminary estimates of peak discharge for 1996 and 1997 from the USGS
(Water Resources Division) California Dlsmct Office in Sacramento (P. Shlffer pers. comm.).
We plotted these data as a hlstooram

 We also conducted a flood frequency analysis on the period of continuous gauging record, 1921
to 1997. (There was a gap in gauge operation from 1916-1920.) We used the standard formula,

RI=(n+1)/m,
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where RI is recurrence interval (return period) in years, n is the number of years of record, and m
is the rank of the year, with the largest year of record being ranked as 1, the smallest annual peak
ranked n (Dunne and Leopold 1978). We plotted the resulting values of RI, termed "plotting
positions", on Gumbel extreme-value paper, with the y-axis on a logarithmic scale because of the
wide range of annual peak values to produce a flood frequency curve from which the magnitudes
of floods for various return periods can be read.

Analysis of Aerial Photography

The historical analysis relied largely on the excellent historical aerial photography, with good
coverage back to 1938 and 1939 (Table 5-1). Earlier maps proved less useful because of their
small scale and lack of detail. We searched for aerial photography among the USDA, USGS,
and NOAA photo indices at the library map collection of the University of California, Davis (UC
Davis), which is the repository in the UC Davis system for aerial photographs of the Central
Valley. We also searched the collections of the COE, Sacramento Branch. Between these two
sources, adequate coverage of the reach was obtained, so other sources (such as the Caltrans
Index of State and Federal photography) were not consulted. In the event that specific questions
about events in certain historical time frames arise, they could potentially be answered through
consulting additional photography through one of these other sources. For the photography of
1952, only the minimum frames needed for stereoscopic coverage were ordered as these prints
must be obtained from the National Archives at considerable expense.

Table 5-1. Aerial‘l’ho‘tography Used in Historical Channel Mapping of Deer Creek

Year Agency _ Scale Coverage Comments

1939 | USACE 1:10,000* | Alluvial reach Obtained from Contractor

1952 | USDA 1:20,000 Entire County Obtained from National Archives
1966 | USDA 1:20,000 Alluvial reach Obtained from USDA

1972 | USDA ‘ 1:40,000 Alluvial reach Obtained from USDA

1979 | USDA 1:40,000 Alluvial reach Obtained from USDA

1985 | USACE ‘ 1:9,600 Entire stream Not stereo, Obtained from Contractor
1997 | Chico State ; Alluvial reach Obtained from Chico State

* Approximately.

We mapped historical channel features from aerial photographs to document past conditions and
changes over time. Because the images on aerial photographs (especially older photography) are
subject to distortion, we rectified the image by identifying features (such as buildings, road
intersections, etc.) that appeared on all (or most) years of the photography and also on the USGS
1:24,000 topographic map. The locations of these features were digitized and were subsequently
used as the framework within which the channel features were mapped, with the images bemg
rectified by the computer program, based on the mapped landmarks
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We plotted the resulting patterns of channel change on a base map screened from the USGS
1:24,000-scale topographic maps, which provide a framework for recognizing the extent of past
channel change. Of course, the resulting maps of channel change do not reflect the full extent of
past channels, only those evident over the last nearly six decades (in which many human
elements have endeavored to control and reduce channel change). The maps are so large and
expensive to reproduce (on the color plotter) that is was not practical to include them in the
report. However, complete sets of these maps are available for inspection at the office of the
Deer Creek Watershed Conservancy in Vina and the Department of Geography and Planning at
California State University in Chico.

Longitudinal Profile and Historical Channel Elevations

We measured the distance along the channel of Deer Creek on the USGS 1:24,000-scale
topographic map, following our estimate of the bankfull channel. We measured distances
upstream of the Sacramento River confluence (in thousands of feet) and marked these stations to
provide an unambiguous referencing system for future observations (Figure 5-1). For this we
used the bankfull channel course, which yields a shorter length (and thus higher slope) than
obtained by following the more sinuous low-flow channel, but more accurately reflects the
energy grade at the geomorphically effective flows at bankfull stage and above. We measured
the longitudinal profile (from the topographic maps) along this channel course.

We analyzed the (limited) available information concerning historical bed elevations in lower
Deer Creek. We plotted two bed elevation points in lower Deer Creek from a'1931/1932 plan
(scale 1:31,680) and profile (USGS 1933) that could be located, one at a section line crossing
near the upstream end of the alluvial reach, and another point at the Red (Leininger) Bridge
crossing downstream. We also reviewed the Caltrans bridge files for all bridges over Deer
Creek, most of which are in the Highway 32 Reach and upstream. Despite voluminous notes and
calculations concerning load-bearing capacity, the file for Red Bridge (Leininger Road) did not
include any cross section data. However, historical cross sections under the Highway 99 Bridge
were available. We resurveyed the streambed below the bridge to document any change since
the initial survey.

Because the USGS topographic map is based on aerial photographs taken in 1947, and because
Deer Creek was channelized 1949, it is quite possible that the current profile differs significantly
from that based on the topographic maps. The best way to assess any such changes would be to
re-survey the longitudinal profile through lower Deer Creek. We did not have time to do this in
preparing this chapter, but propose that it may be worthwhile to do in the future.

Field Reconnaissance and Data Collection
Field reconnaissance was conducted on lower Deer Creek, visiting a number of sites on a

Conservancy-organized tour in late January (shortly after the January flood), and a canoe trip
from the Leininger Ranch downstream to the monastery in February, as well as other -
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opportunities to walk different parts of lower Deer Creek in February, April, and October of
1997. We also toured portions of the upper watershed (with Ken Roby and other USFS
personnel) in June and hiked other portions of the upper Deer Creek drainage in August.

We sampled gravel size on five bars along the channel (between the upper diversion and the
Southern Pacific Railroad Bridge) by pebble count (Wolman 1954 and Kondolf 1997) to provide
a measure of bed material size and its downstream change along the channel. We also conducted
a pebble count on one riffle used by spawning chinook salmon in October, measuring grain size
in the bed surrounding a recently constructed redd. We also measured the sizes of lag gravels in
the pitts of several other fresh redds and noted the occurrence of these redds within geomorphic
~ channel features as an initial basis for evaluating potential spawning gravel quality.

Review of Other Sources

We also reviewed relevant reports, such as the road survey of the upper watershed
(Meadowbrook Conservation Associates 1997) and reports on quaternary geology of the region
(Helley and Harwood 1985 and Harwood and Helley 1987). We reviewed (with Bill Travers of

-~ UC Davis) the photographs taken on the Kroeber Expedition to Mill and Deer Creeks with Ishi
(held in the Hearst Museum of Anthropology) in an effort to locate any views that might shed
light on the channel conditions earlier in the century. We also reviewed correspondence between
the Stanford-Vina Ranch and the COE in 1948 to 1950 concerning the flood control project of
1949 (correspondence supplied by Bill Travers).

GEOMORPHIC SETTING

Deer Creek drains the slopes of Mount Lassen. The basin htholoov is dominated by the Tuscan
Formation, Pliocene-aged basaltic and andesitic lahars, tuffs, lava flows, intrusive rocks, and
fluvial deposits. The Tuscan Formation is overlain by rhyolitic flows of the Mill Creek Plateau.
As is typical of southern Cascade streams, Deer Creek flows through canyons cut into volcanic
strata, before emerging onto the Sacramento Valley floor.

From about 5,000 to 4,5 00 feet elevation, Deer Creek flows through an alluvial valley (Childs
Meadows and Deer Creek Meadows). Downstream of this alluvial valley and upstream of the
Sacramento Valley floor, the channel is largely controlled by bedrock outcrops and its width is
confined by canyon walls. Shear stresses are high, with relatively few sites for deposition of
sediment. Because of control by bedrock, the channel is stable, with changes (on time scales
measurable by humans) only occurring in the marginal or surficial sediment deposits in the

channel

Below the canyon reaches, Deer Creek has built up a substantial alluvial fan on the valley floor.:
In the upper part of the fan (from the Upper Diversion, Station 58,000, downstream to about
Station 45,000), the channel is incised into older, cemented alluvmm units: the upper member of
the Riverbank Formation (130,000 to 450,000 years old), the Red Bluff Formation (450,000 to
1,100,000 years old), and older terrace gravels (Figure 5-2) (Helley and Harwood 1985). These
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older units form bluffs (typically about 5 miles high) within which the active channel can
migrate across its active channel bottom, about 1,000 to 1,200 feet wide. (The modern, active
channel bed is mapped as the upper member of the Modesto Formation, Qmu, by Helley and
Harwood [1985], but should probably be mapped as modern alluvium, as it is clearly reworked
frequently by contemporary channel processes.)

Downstream of about station 45,000, the form of the alluvial fan, and the characteristic multiple
channels radiating from the apex of the fan, are clearly expressed in the contour lines (Figure 5-
3). The multiple channels reflect the process by which the alluvial fan builds up: A channel (or
more than one channel) is active, and carries sediment from steep upstream reaches. Because of
the overall flattening of the gradient on the valley floor, sediment deposits, and the channel
aggrades (builds up with sediment) until the gradient in this active channel becomes less due to
the deposition, and the stream abandons the channel in favor of another channel which now
offers a relatively higher gradient until it too aggrades and the channel shifts again. Thus, over
centuries and millennia, the locus of deposition shifts around the entire alluvial fan such that a
low-gradient cone of sediment is created.

In this light, we can see that it is natural not only for Deer Creek to occupy secondary channels
like Delaney Slough during floods, but also to periodically shift its main channel to another such
channel. This has not happened within historical time (essentially the last century) but after the
events of the 1997 winter, it is not difficult to imagine Deer Creek sh1ft1ng to Delaney S]ough

during a large flood.

Moreover, within a given active channel, it is natural for the channel to shift among various
multiple sub-channels within the larger channel. Channel changes at this smaller scale are quite
visible on the historical maps and aerial photooraphs and reflected in the maps of channel
changes prepared for thls chapter.

Hydrology

Deer Creek drains 208 mile? (at the USGS Gauge upstream of the upper diversion) and has an
average flow of 317 cfs (computed over the years 1912 to 1915, 1921 to 1937, and 1940 to

1990), for an average water yield of about 1.5 cfs/mi*. Under natural conditions, Deer Creek has
a strong baseflow maintained by groundwater contributions, typical of Cascade Range streams.
There are no large dams upstream of the Upper Diversion (operated by the Deer Creek Irrigation
District since 1923), located just downstream of the canyon mouth on the alluvial valley. Two
more diversions are found downstream, the Cone-Kimball Diversion and Stanford-Vina -
Diversion, the latter being the largest with a drop of over 10 feet. Together, these diversions.
have the right to divert all flow from Deer Creek during their months of operation.

Forty percent of the Deer Creek watershed lies above 4,000 feet, so there is a significant
snowmelt component to run-off (as discussed in the Basin Description chapter), with the highest
peak flows deriving from rain-on-snow events. Deer Creek experienced a flood of 20,800 cfs in
January 1997, the third largest flood in the period of continuous record for the stream gauge,
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1921 to present. The 1938 (December 1937)' and 1940 floods were larger, with peaks of 23,800
cfs and 21,600 cfs, respectively. The 1970 and 1965 (December 1964) floods were close, at
20,100 cfs and 18,800 cfs, respectively (Figure 5-4).

By virtue of the formula used to calculate recurrence interval for floods, the 1997 flood is
considered a 25-year flood (as the third highest flood in the 75-year continuous gauging record
since 1921). Based on the flood frequency analysis (Figure 5-5), return periods for various
floods are presented below.

RI Q (cfs)
2 5,500

5 10,500
10 14,500
20 19,000
50 23,000
100 25,000

Longitudinal Profile and Historical Changes in Bed Elevation

Deer Creek drops 300 feet in its alluvial reach (i.e., from the base of the upper diversion dam) to
the Sacramento River confluence (about 11 miles). Its average gradient is about 0.005 (one-half
‘of one percent) through the alluvial reach overall, with the gradient becoming gradually less
steep downstream, with a concave upward profile typical for such an alluvial channe! (Figure 5-
- 6). No sharp change in gradient appears upstream of the diversion dam, indicating the channel of
Deer Creek has developed, through erosion and deposition, a consistent grade above the wide
alluvial reach for some distance into the canyon reaches above. No unusual features appear on
the profile, save the drops created by the diversion dams and another a sharp drop in the profile
at about Station 39,000 feet, downstream of the deflector levee at Station 41,400 feet. When
viewed in more detail, the reach from Station 20,000 to 50,000 feet also shows relatively few
features (Figure 5-7). Because the profiles are drawn from a composite of topographic maps
with 5 to 40 feet contours, they cannot show many smaller-scale features of potential importance
for fish habitat. Moreover, the topographic maps were drawn from aerial photographs which

- cannot, of course, show bottom topography under water.

It is worth noting that these profiles are drawn from 1:24,000-scale topographic maps nearly 30
years old, which were largely reproduced from topographic maps based on aerial photography 50
years old, except where indicated as having been photo-revised. The spot bed elevations in
lower Deer Creek reported by the USGS (1933) plot directly on the map-based longitudinal
profile (Figure 5-6), suggesting that, at least at the observed points, any channel change between
1931 and 1947 would have been too small to be detected by this comparison. \

! Hydrologic data are reported by water year, from 1 October to 30 September Thus, a flood in December 1937 is
reported as part of the 1938 water year. , ,
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More significantly, the topographic map predated the COE flood control project of 1949, which
effectively channelized much of lower Deer Creek, affecting the profile directly by dredging and
indirectly by increasing in-channel bed shear stress. Thus, there is reason to expect the
longitudinal profile today could be different from the pre-1949 profile.

The Highway 99 Bridge was originally built in 1921 by Tehama County and widened in 1951 by
Caltrans. The channel bed below the bridge has been repeatedly subject to scour, as reported in
Caltrans bridge inspection reports, and reflected in the fact that the originally shallow piers have
been lowered and rock placed along several of the piers. It is unclear how much the scour under
the bridge has reflected natural seasonal and short-term cyclic scour in lower Deer Creek, the
result of the bridge constriction, a long-term change in channel bed elevation, or the effects of
channelization projects. Unfortunately, the bridge files do not contain channel cross sections
before 1951, so it is difficult to confirm the statement the "the stream profile at Deer Creek is
now lower than when the bridge was constructed" (Gallippi 1991). Moreover, the 1951 cross
section postdates the 1949 channelization project, so we do not have good documentation of the

pre- prOJect geometry.

The 1951 channel probably largely reflected the recent channelization, with a deep single
channel near the left bank, between Piers 2 and 3 (Figure 5-8). In 1974, the main channel had
shifted towards the right-bank, between Piers 4 and 6, and the thalweg had aggraded about 2 feet.
This change may have been the result of a channel realignment proposed by the COE in 1970,
which was the subject of a Caltrans comment letter in the bridge files (McMahon 1970). In
1997, the channel was broader, with two deep points centered on Piers 3 and 6, but with the
thalweg about 5 feet higher than in 1951. The aggradation of the thalweg (and widening of the
channel) may reflect recovery of the channel from the original channelization works and
subsequent alignment an/or maintenance projects. A high gradient river such as this would not
necessarily have a single channel, and we could expect its channel to shift, even under "very
moderate rises" in Deer Creek, as noted by Sullivan (1921)

In any event, our re- survey’ of the Hichway 99 Bridge and plotting of historical cross sections
does not indicate long-term channel incision, nor long-term channel aggradation, as the observed
changes could simply reflect filling of artificially excavated channels. The channelization work,
by constricting flow and increasing bed shear stresses, could be expected to increase scour, at
least until the straightened channel form is modified by erosion and deposition during floods.

Subsequent channel maintenance, channel clearing, and gravel removal projects have physically
removed grave!l from the bed, and by straightening the channel, reduced roughness and increased
slope under the Highway 99 bridge. These activities have potentially increased scour, as noted
in a Caltrans engineer's report:
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The Division of Water Resources completed a contract in September of 1986 that
lowered the channel bed grade at the upstream side of the bridge. A contract
completed the previous year lowered bed grades downstream. This condition
could contribute to the scour problems at this structure. A stream profile was
completed at this location in June 1987, it did not indicate substantial scour
problems in the stream bed (Copelan 1988). :

The exposure of clay hardpan at several points in the channel bed (Photo 5-1) may be further
evidence of incision and suggests that the modern gravels of Deer Creek are relatively shallow,

at least in some reaches.

BED MATERIAL SIZE DISTRIBUTION

Our pebble count data (Figure 5-9) show a downstream decrease in grain size on bars from a
median size (D50) of 190 mm near the upper diversion to 55 mm between the Highway 99 and
Southern Pacific Railroad Bridges (Table 5-2, Figure 5-10). The D84 (the size at which 84

- percent of the sample is finer) ranged from 290 mm near the upper diversion to 128 mm between
the Highway 99 and Southern Pacific Railroad Bridges . These are coarse gravels, but not '
unexpectedly so for such a high-energy channel. Sorting decreased with distance downstream,
with the geometric sorting coefficient, sg (Inman 1952) increasing from 1.9 near the upper
diversion to 2.4 below the Highway 99 Bridge (Table 5-2). The better sorting upstream probably
reflects the inability of finer gravels to deposit (or remain) in the high shear stress env1ronment

there.

Table 5-2. Size Descriptorsfor Pebble Counts, Deer Creek

Peeble e o , :

Count Feature Station ‘D16 D50 D84 DG - SG
A Bar _ 1 13,700 22 - 55 128 525 2.4
C Bar ' 28,800 35 ‘ 99 185 .5 23
D Bar 31,000 42 116 210 93.9 2.2
E Bar 43,000 62 135 213 1155 1.9
F Bar 56,500 | - 84 190 290 156.1 19
B Spawning gravel | 13,200 31 51 88 522 1.7

As noted by Li in the chapter on Fisheries and Aquatic Resources, the gravels appear too coarse
for spawning, but fall run chinook salmon are know to spawn successfully in these gravels. The
pebble count we conducted on a riffle with fresh redds (between Highway 99 and Southern
Pacific Railroad Bridges) had a D50 of 51 mm, which is within the range of sizes known to be
used by salmon and trout from studies elsewhere (Kondolf and Wolman 1993). Of the fish and
gravel sizes plotted in Figure 5-11, the larger fish sizes are all chinook salmon. The redd's gravel
was better sorted than the bar gravels w1th a sg of 1. 7
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The redds we observed in this reach and in the reach immediately below the upper diversion dam
did not have the classic deep pitt of redds observed elsewhere in finer gravels because the gravel
mixture contains so many large cobbles that cannot be moved by the fish; these cobble remain
behind as a lag that largely fills the pitt (the depression in the gravel created by the spawning
fish). In effect, the spawning salmon here move the smaller particles interstitial to the large
cobbles, deposit their eggs in the interstices, and attempt to cover the eggs by continued digging
upstream.

The document "Restoring Central Valley Streams: A Plan for Action" (CDFG 1993:VII-56)
stated that "some spawning areas are lightly armored, but could be enhanced for use by fall-run
chinook salmon." Similarly, the "Working Paper on Restoration Needs" (USFWS 1995:3-Xb-
51) stated that salmon production in Deer Creek is limited by "armored spawning gravel" and
recommended mechanical ripping and construction of "spawning areas with graded gravel." The
document "Ecosystem Restoration Program Plan Programmatic Actions" (Calfed 1997) listed as
a target, "Maintain gravel recruitment and transport in Deer Creek at about 3,600 tons per year"
and recommended that an "adequately balanced sediment budget" be prov1ded "to sustain quality
spawning conditions for fall-run and late-fall-run chinook salmon," but these recommendat1ons

were not explained.

None of these documents presented evidence to support the assertion that gravel in Deer Creek
was "armored". The term "armoring" refers to the development of a relatively immobile, coarse
surface layer in gravel bed, typically in response to sediment starvation below a dam (Dietrich et
al. 1989), as opposed to a mobile surface gravel layer, typically referred to as a "pavement"
(Parker and Klingeman 1982), which is a feature of active gravel beds. The bed material in Deer
Creek has a pavement, but a poorly developed one. The surface layer is somewhat deficient in
fine fractions relative to the subsurface layers, but bulk sampling (which we did not do) would
probably show that the difference between surface and subsurface layers was less here than in
undammed rivers with finer gravel beds, probably because of interactions of the very coarse
framework particles. '

If the bed was armored, it might imply that formerly good spawning gravels have become
unusable as a result of progressive coarsening of the surface layer due to reduced bedload supply
from upstream, commonly encountered downstream of dams (Kondolf 1997b). Evidently based
on the (undocumented) concept that the bed of Deer Creek was armored, physical modifications -
to disrupt the surface layer and/or add smaller gravels to improve spawning habitat were
proposed (CDFG 1993 and USFWS 1995) to make up for the reduced upstream supply. Ifa
condition of armoring actually existed here, such proposals might have some merit, provided
appropriate basin-level sediment supply/transport analyses and reach-level! shear stress analyses
were conducted as input to project design. However, in Deer Creek, the bed material size sxmply
reflects the watershed and local channel conditions (in part resulting from channelization).
Mechanical ripping of the bed is unlikely to result in smaller gravels on the surface, at least not
past the next high flow. Similarly, because the shear stresses in this channel are so high,
constructed spawning areas will not result in long-term improvement in spawning conditions in
Deer Creek because the emplaced gravels (along with "hydraulic controls” installed) will wash
away in high flows. If evidence of other such projects built in the Central Valley is any
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indication, such imported gravels could wash out at very modest discharges, such as flows with a
return period of 1.5 years (Kondolf et al. 1996).

Although we lack documentation of bed material sizes before 1949, the evidence suggests that
there were probably more deposits of smaller gravels in Deer Creek before it was channehzed
“due to the more irregular nature of the channel (dlscussed below). In any event, a more
sustainable approach to restoring former spawning gravel deposits would be to restore natural
channel morphology, rather than ripping the bed, importing gravel, or constructing artificial
structures to hold the gravel in place. At best, gravel importation might create habitat for a year
or so before it was washed out.

FINE SEDIMENT SUPPLY/TRANSPORT

The road survey conducted in the upper watershed (Meadowbrook Associates 1997) was a
comprehensive, systematic inventory of sediment related to roads, which constitute the largest -
chronic sources. This study (based on field work conducted in 1996) found sediment yields were
tied closely to geology, with the greatest yields from areas underlain by rhyolite and dacitic
pyroclastic rocks. Moreover, the study concluded that most of the erosion was associated with a
handful of preventative problems, such as plugged culverts, poorly designed low-water
crossings, intercepted run-off from skid trails and landings, and sloughing of fill-slope material.
Total road-related erosion was estimated to be 15,450 yard® or 18 yard®/mi*/year. Ironically, one
landslide upstream of Deer Creek Meadows in 1997 probably mobilized more sediment than this
estimated annual total, although most of the landslide debris did not reach the stream channel.
The failed slope that generated the landslide is crossed by roads/skld trails, so the landslide itself -
may have been triggered by road effects.

What happens to sedlment that reaches the channel in the upper watershed? Some has probably
~ contributed to channel instability in the Deer Creek Meadows Reach, potentially mobilizing
more sediment from floodplain storage. However, once the sediment is transported downstream
to the steeper, Canyon reaches, it appears to flush through. The first opportunity for deposition
is within the downstream alluvial reach. This inference is based on observations (ours limited,
more extensive by Stacy Li, Ken Roby, and Patricia Parker) that fine sediment deposition
appears not to be a problem in the Highway 32 or Canyon Reaches of Deer Creek. This is
geomorphically consistent with the expected fate of fine sediment introduced during high flow,
which would be swept through these steep reaches. In general, such streams of the northern
Sierra Nevada and southern Cascades have stream power in excess of that needed to move the
sediment load supplied to them, so they can often accommodate increased supply. However, if
fine sediment is introduced at low flow, there is the potential for its accumulation in pools and
site of flow divergence behind boulders, etc., because stream power 1s so low that little transport
occurs. Thus, fine sediment appears not to be a problem to important spawning and holding
habitats in Deer Creek at present, but it cannot be dismissed as a potentlal 1ssue in the future.
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CHANNEL FORM

The upstream-most reach of Deer Creek (designated as the Butt Mountain Reach) consists
mostly of steep, boulder and bedrock controlled channels. In the alluvial Deer Creek Meadows
Reach, the channel has pools and riffles, but has widened in recent decades and has been
unstable. In the Highway 32 Reach, the channel has a predominantly step-pool morphology with
some bedrock controls (including Deer Creek Falls). Bedrock and boulder-control is even more
pronounced in the canyon reaches, before the transition onto the floor of the Sacramento Valley,

across the Deer Creek alluvial fan.

In the Valley Floor Reach, Deer Creek has multiple channels, some of which are only occupied
during floods. Much of the upper reach is flanked by terraces composed of more resistant
material (i.e., older, cemented sand, and gravels). The main channel(s) of Deer Creek can be
seen to shift among its multiple channels during floods, such that the entire active channel may
be occupied over the period of centuries. Deer Creek is a high-energy, potentially unstable
alluvial stream. With its slope of approximately 0.005 and a bankfull discharge of about 5,000
cfs (approximately Q2), the alluvial reach of Deer Creek plots in the braided field of the channel
‘pattern graph of Leopold ez al. (1964) (Figure 5-12). This graph is best viewed not as an actual
predictor of channel form, but rather a broad indicator of potential stream power. Actual channel
form reflects a number of variables besides those shown here, and many channels may be
braided at one flow level and not at another.

The aerial photographs, especially the 1939 photographs, show multiple channels. Some
multiple channels were occupied at nearly all flows, others only during floods. Similarly, the
thalweg wanders from side to side of the active channel, but it frequently bounces off hardpan or
otherwise follows a path that, while alternating, is hardly a symmetrical meander and could

~ better be termed "wandering". This pattern, typical for a high-energy channel such as this, ,
illustrates the difficulty in applying any one type to some channels, and in any case, "typing" a
channel is perhaps the least interesting and challengmg aspect of geomorphic study. The real
value of the plot shown in Figure 5-12 is to simply illustrate Deer Creek's high-energy channel,
capability of dynamic behavior, and proneness to channel change during floods.

CHANNEL CHANGE

Channel courses and channel change are documented on a set of five large maps, printed in ,
color, with mapped channels shown against a screened image of the USGS topographic map for
sequential pairs of years, beginning in 1939. To avoid reducing them to such a small scale that
the lines would become difficult to read, these maps are at 1:24,000 scale and cover the alluvial
reach, from the upper diversion dam to the Sacramento River confluence. The maps are so large
and expensive to reproduce (on the color plotter) that was not practical to include them in the
report. However, sets of these maps are available for inspection at the office of the Deer Creek
Watershed Conservancy in Vina and the Department of Geography and Planning at the
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California State University at Chico. In addition, a detail from the maps, for the reach from the
upper diversion dam (Station 58,000) downstream to about Station 45,000, showing changes
from 1939 to 1952 is shown (in black-and-white) to give an indication of the nature of the
resulting maps (Figure 5-13).

Channel Change 1939 to 1997

Considerable change in channel position can be seen from 1939 to 1997, especially where the
stream leaves its confined canyon-like valley in the volcanic units and enters the broad alluvial
valley. It is common to observe that rivers are especially unstable in such points of flow
expansion and reduction in gradient. The many channels occupied by Deer Creek in this braided
- reach in 1939 and 1952 are illustrated on Figure 5-13.

The most dramatic changes evident between 1939 and 1952 were not the result of natural

- dynamic river processes, but of the extensive clearing and straightening of the river channel
carried out in 1949 by the COE under the 1944 Flood Control Act. The 1939 low-flow channel
was more sinuous, had more bank vegetation, and overall a much more irregular plan form than
the 1952 channel. The reduction in smuosxty (the ratio of the channel length to the valley length)
and reduction in riparian vegetation is illustrated i in the reach at the Red (Leininger Road) Bridge

and upstream (Photo 5-2).

These 1939 aerial photographs also show that most of the channel was flanked by riparian
vegetation on at least one bank, despite passage of the largest flood of record (23,800 cfs) the
previous year. Well-vegetated banks are apparent in Photo 5-2 and even more extensive
downstream. The bank vegetation shaded the channel, and also provided structure to the banks
in root mats that locally increased the bank stability, roots that created excellent cover for fish,
and served as a source of large woody debris to the channel. By 1952, most of this bank
vegetation was gone, the channel unshaded, and the banks less complex, conditions that have

persisted to the present.

We can inrfer, that, in addition to an irregular planform, the natural, pre-1949 channel had a more
irregular bed profile, with pronounced pool-riffle undulations, and deep scour pools associated
~ with bank vegetation and large woody debris. The channehzatlon project included excavation of

the bed, eliminating these habltats

‘In the 1939 air photos (and on the 1:62,500-sca1e 1904 USGS topographic map), the channel is
seen to have a pronounced northward bend just upstream of the Red Bridge, and the 1939
photographs show what appears to be a recently active channel to the north of the present

‘channel downstream of the bridge. In 1997, the levees along the north bank here were damaged,
the stream nearly washed out the road north of the creek, and succeeded in breaking through the

- north bank levee downstream of the bridge. :
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~ Changes in Spawning Habitat Extent

Viewed under magnification and stereoscopically, the 1939 aerial photographs clearly display
riffles and pools, well-developed point bars and riffles associated with sharp bends, and abundant
large woody debris in the channel. As a result of this irregular plan form, bed topography, and
large woody debris, the 1939 channel would have had a greater range of shear stress conditions,
permitting the deposition of smaller-sized spawning gravels than can remain under the conditions
of increased shear stress that have resulted from channelization. This is consistent with recent
theoretical predictions for Washington streams by Buffington er al. (1997), demonstrating the
greater potential for deposition and retention of spawning gravels in channels with irregular
geometry and large woody debris than in channels with more simplified structure. Although we
do not have direct measurements of spawning gravel availability before the channelization
project, observations on the 1939 aerial photographs and theoretical considerations would
suggest that more spawning-sized gravel was available in the irregular, hydraulically-rough
channel existing before the channelization project. ‘ '

Since 1939, the channel has changed position in a number of places, but (probably because of
continued "maintenance" such as the gravel removal projects of the 1980s), the character of the
channel has resembled the 1952 channelized condition more than the 1939 condition. Given the
high energy of Deer Creek, there is potential for the more natural pre-channelization topography
to redevelop over time if levees were set-back and channel maintenance activities ceased or
greatly reduced. ‘

Near the point of dike construction at the Soski Ranch, the main channel has become
considerably more sinuous since 1939, evidently in response to dike construction.

FIELD OBSERVATIONS OF GEOMORPHIC - AQUATIC HABITAT INTERACTIONS

The cobble bar deposited in the channel at the point of the levee breach (due to reduced
mainstem velocities where flows exited through the breach) has been suggested to constitute a
barrier to fish migration. However, field inspection with Stacy Li indicates that this bar is not a
barrier to migration. Similarly, other bars that may appear to be barriers to migration are
probably not passageway problems, and their removal is not necessarily warranted. Moreover,
these features represent the downstream migration of coarse sediment in Deer Creek, sediment
that is ultimately destined for the mainstem Sacramento River, which has been demonstrably
starved of coarse sediment since construction of Shasta Dam, extensive gravel mining on the
river and its tributaries, and extensive bank protection. Thus, removal of these bars can be
viewed as interrupting the flux of sediment through Deer Creek. A better approach, and one
justified biologically as well (S. Li pers. comm. 1997) is to leave these bars in place, and to cut
smaller channels through them only if they are demonstrably hampering upstream migration. -

Field inspection suggests that much of the recent deposition of cobble upstream of the Red
Bridge results from the constriction created by the bridge. This constriction effect, if significant,
may have other geomorphic consequences as well, as the dropping of coarse load upstream
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would tend to induce channel migration. The effect of the bridge on passing high flows could be
modeled to indicate the extent to which it acts as a constriction, and possible replacement designs
(that could be more river-friendly) could be modeled for evaluation as well.

The literature is replete with evidence that natural, complex channels (i.e., channels with
irregular banks, undulating bed morphology, and large roughness elements such as large woody
debris) provide better aquatic habitat than simplified, channelized reaches (Brookes 1988).
Impacts of channelization include: loss of aquatic habitat area and diversity, reduction in
shading of the channel with attendant increase in water temperature, loss of riparian habitat for
wildlife, specifically loss of undercut banks and overhanging vegetation, loss of pool-riffle
structure, and loss of spawning habitat. This relationship is visible from field observation on
Deer Creek, and would probably be evident from detailed habitat mapping within
channelized/leveed vs. more natural reaches of Deer Creek. One way in which channelization

- and levees reduce the quality of habitat in Deer Creek is by eliminating refuge from high flows:
all the flow is concentrated between the levees, leading to increased shear stress in this narrow
band. Not only do fish have no place to hide in such channelized/leveed reaches, but the
resulting channel typically becomes simpler as well. Thus, the initial 1949 channelization
project and subsequent channel clearing, gravel removal, and levees repairs (including post-
1997-flood emergency work) were most likely detrimental to aquatic habitat in Deer Creek.

Channel modifications are commonly accompanied by installation of rip-rap on banks. Rip-
rapped banks lack bank overhangs, trees and roots, and other irregularities. Although the

‘interstices of rip-rap can provide some habitat for juveniles, overall there is a loss of habitat
when a natural bank is converted to rip-rap. Numerous studies have shown that rip-rapped banks
support lower densities of fish (e.g., Cederholm and Koski 1977, Chapman and Knudsen 1980,
and Knudsen and Dilley 1987). Moreover, hardening riverbanks in one location typically
produces a reaction elsewhere along the channel, because flows speed up, slow down, or change
in direction. As a result, erosion is initiated elsewhere, and bank protection may be proposed for
the new site of erosion, initiating a cycle of erosion and costly rip-rap prOJects ultimately with
substantial, negative, cumulative effects on aquatic habitat.

CONCLUSIONS

The most significant changes in Deer Creek resulted from the channelization and levee
construction of 1949. The direct effects of channelization resulted in a significant change in
habitat quality by eliminating irregularities that would provide sheltered, marginal habitat for
juveniles, more pronounced variations in bed topography, and opportunities for deposition of
smaller gravels. Moreover, clearance of riparian vegetation reduced shading of the channel by
overhanging vegetation and contribution woody debris from the banks. |

Levee construction eliminated the river's natural overflow areas, artificially constrammg thh
flows in a narrower channel and thus increasing shear stress in the channel for a given flood

- discharge. This resulted in more rapid downstream propagation of floods, potentially increasing
flood risk downstream. Within the channel, the increased shear stresses (combined with the
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reduced hydraulic roughness caused by simplifying the channel in channelization) make it less
likely that smaller gravels can deposit and provides less refuge habitat for fish during high flows.

Its high energy, alluvial fan setting makes Deer Creek inherently difficult to control, as reflected
in the repeated levee failures. However, its high energy also makes Deer Creek resilient in the
sense that floods can reshape the channel, thereby recreating more natural channel form over
time. Alternative management strategies using (rather than fight) river processes (e.g., setting
back levees and permitting the river to erode and migrate within a broad meander belt) should be
considered.

Although bed material gravels are relatively large, the spawning gravel sampled near Highway
99 was well within the range of spawning gravels used by chinook salmon elsewhere. Redds can
be observed in the bed even in areas with coarser bed material and successful natural

- reproduction occurs (as noted in the Fisheries chapter). The suggestion that the bed of Deer
Creek 1s "armored" (USFWS 1995) is incorrect, and proposals to rip the bed to improve
spawning habitat would be ill-advised. Similarly, if smaller gravels are to be added to the
channel to improve spawning habitat, it should be done with the understanding that with the
current, channelized configuration, these smaller gravels will likely not remain stable. Artificial
structures to stabilize the gravel in place are very unlikely to work and may do more damage
than good. :
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Photo 5-1. Outcrop of clay hardpan in the bed of lower Deer Creek. (Photograph by M. Kondolf
February 1997) ‘ , ‘

Next page:
Photos 5-2, 5-3, 5-4. Details from sequential aerial photographs of Deer Creek near the Red
(Leininger) Bridge from 1939, 1952, and 1997. Flow is from right to left.
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Photo 5-5. Looking west at multiple channels of Deer Creek as it enters the floor
of the Sacramento Valley just to the west of the mouth of Deer Creek canyon.
(Photo by J. Stanley, January 1997)

Photo 5-6. Boulders deposited on channel bar ﬁpsteam of Upper Deer Creek
Falls following January 1997 storm event. (Photo by J. Stanley, June 1997)




6.0 EROSION AND SEDIMENTATION

SOIL ERODABILITY

Fluvial Erosion

Fluvial (initiated by flowing water) erosion processes are evident in the form of raindrop splash on
bare soil, sheetwash on compacted or saturated soils, rill erosion, and gullying where run-off
concentrates. Rainfall intensity, vegetation cover (type and density), soil characteristics, slope
steepness, and antecedent moisture conditions are factors that control hillslope erosion rates. The
mitigation of fluvial erosion usually involves: 1) the maintenance of soil infiltration capac