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CONCLUSIONS 

The decline of California’s Steelhead populations and habitat is illustrative of a trend of declining 
biodiversity due to habitat loss and degradation.  Steelhead are unique in that they are dependent on 
essentially all habitats of a river system:  the estuary for rearing and acclimation to ocean water; the 
main channel for migration between the ocean and upstream spawning and rearing areas; and the 
tributaries for spawning and rearing.  This dependence on the entire river system explains, in part, 
why Steelhead was one of the first Southern Steelhead in California to experience dramatic declines 
in numbers and in distribution.  (CDFG 1969.) 

Restoration of Steelhead populations is intimately tied to the establishment of a new ethic for 
management of California’s rivers and streams – an ethic that places a much higher priority on the 
continuance of essential physical, biological, and ecological processes in rivers that are regulated or 
proposed for development.  In simpler terms, rivers need to flow and contain sufficient water to 
maintain their aquatic biota in good condition.  Without this, aquatic habitat will continue to degrade, 
species will continue to decline, and there will be continued impasses on water usage and 
development.  (CDFG 1969.) 

The streams that flow through the City of Ojai are both in good condition and in poor condition, 
depending on the stream reach and past and present land uses in or adjacent to the streams.  San 
Antonio Creek, which passes through the southeastern portion of the City is generally in good 
condition except where it passes through the Soule Golf Course, a Ventura County park facility.  The 
best and largest Ojai stream for Steelhead (other than San Antonio Creek), Stewart Canyon Creek, 
has fairly good habitat in its downstream reach, but it is converted solely to flood water conveyance 
as it passes through the City.  This has resulted in the truncation of suitable spawning and rearing 
habitat for Steelhead in Stewart Canyon north of the City. 

Urban and rural runoff from parcels within the City have largely resulted in degraded water quality, 
and is a primary source for coliform bacteria contamination.  The high percentage of impervious 
cover within the City contributes to poor water quality downstream. 

All the reaches of streams that flow through the City are contaminated with invasive non-native 
plants, some intentionally planted.  Natural vegetation has largely been eliminated along most reaches 
of Ojai streams.  This has resulted in reduced habitat values for wildlife, both aquatic and terrestrial. 

Wetland functions have been severely decreased within the City as a result of typical urban 
development. 

Even with the general poor condition of Ojai’s streams, there are many opportunities to protect what 
remains, and enhance and restore stream habitat conditions.  Much can be done to improve water 
quality through minor changes in human practices and monitoring. 

A few large-scale stream restoration projects could significantly restore favorable conditions for 
Steelhead; however, those projects would likely be very expensive.  Some stream restoration projects 
simply may not be feasible due to high cost, limited benefit, and disruption to residents. 

Preserving intact habitat should be accomplished.  Remaining stream habitats within the City should 
be protected and enhanced.  Implementation of recommended actions in this should improve 
conditions for Steelhead and other aquatic and riparian species, and water quality will be improved. 



City of Ojai Urban Watershed Assessment and Restoration Plan 
August 2005 
 

C:\DMEC\Jobs\Ventura\Ojai\City_of_Ojai\DFG_StreamsGrant\Final Report\Ojai_Streams_Assessmnt_&Restor_Plan-FINAL-8Aug05.doc Page 158

CITATIONS 

REFERENCES CITED 
Abramson, M. and M. Grimmer.  2005.  Fish Migration Barrier Severity and Steelhead Habitat Quality in the Malibu 

Creek Watershed.  Heal the Bay.  June 23, 2005.  Produced for California State Coastal Conservancy and 
California Department of Parks and Recreation. 

American Rivers.  2000.  Most Endangered Rivers Report of 2000.  http://www.americanrivers.org/site/PageServer? 
pagename=AMR_content_7a3e. 

Arnett, R.H., Jr. And R.L. Jacques, Jr.  1981.  Simon and Schuster’s Guide to Insects.  Simon and Schuster, New York, 
New York. 

Bailey, H.P. 1966.  The Climate of Southern California.  University of California Press, Berkeley, California. 
Barnhart, R.A.  1986.  Species Profiles:  Life Histories and Environmental Requirements of Coastal Fishes and 

Invertebrates (Pacific Southwest)- Steelhead.  U.S. Fish and Wildlife Service Biol. Rep.  U.S. Army Corps of 
Engineers, North Pacific Division.  Portland, Oregon. 

Barnhart, Roger A.  1986.  Species Profiles:  Life Histories and Environmental Requirements of Coastal Fishes and 
Invertebrates (Pacific Southwest).  Steelhead.  (Biological Report 82 (11.60) TR EL-82-4 June 1986.)  U.S. Fish 
and Wildlife Service, Coastal Ecology Group, and U.S. Army Corps of Engineers, Waterways Experimental 
Station, Vicksburg, Mississippi. 

Behler, J.L. and F.W. Wayne.  1992.  The Audubon Society Field Guide to North American Reptiles and Amphibians 
(Tenth Printing).  Alfred A. Knopf, New York. 

Bell, M.C.  1986.  Fisheries Handbook of Requirements and Biological Criteria.  Fish Passage Development and 
Evaluation Program, U.S. Army Corps of Engineers, North Pacific Division.  Portland, Oregon. 

Bovee, K.D. 1978. Probability of Use Criteria for the Family Salmonidae.  Instream Flow Information Paper No. 4.  U.S. 
Fish Wildlife Service.  FWS/OBS-78/07. 

Burgner, R.L., J.T. Light, L. Margolis, T. Okazaki, A. Tautz, and S. Ito. 1992.  Distribution and Origins of Steelhead 
Trout (Oncorhynchus mykiss) in Offshore Water of the North Pacific Ocean.  International North Pacific 
Fisheries Commission.  Bull. No. 51. 

California Department of Fish and Game.  1956.  Letter from Robert Paul to L.G. Bennett, Ventura River Municipal 
Water District.  July, 1956. 

California Department of Fish and Game.  1994.  Memo from Maurice Cardenas to Dwayne Maxwell.  April 6, 1994. 
California Department of Fish and Game.  1996.  Steelhead Restoration and Management Plan for California.  February 

1996. 
Cappiella, K. and K. Brown.  2001.  Impervious Cover and Land Use in the Chesapeake Bay Watershed.  Center for 

Watershed Protection. Ellicott City, MD. 
Casitas Municipal Water District and City of San Buenaventura.  1978.  Draft Environmental Impact Report, Ventura 

River Conjunctive Use Agreement.  (Prepared by EDAW, Inc., Sacramento, California).  280 pp. 
Clanton, D.A. and J.W. Jarvis.  1946.  Field Inspection Trip to the Matilija-Ventura River Watershed in Relation to the 

Construction of the Proposed Matilija Dam.  Field Correspondence, California Division of Fish and Game.  
California Department of Fish and Game.  Sacramento, California.   

Cowardin, L. M., V. Carter, F. C. Golet, and E. T. LaRoe.  1979.  Classification of Wetlands and Deepwater Habitats of 
the United States.  (FWS/OBS-79/31.)  U.S. Fish and Wildlife Service, Washington, DC. 

Dabney, S.M., L.D. Meyer, W.C. Harmon, C.V. Alonso, and G.R. Foster.  1995.  Depositional Patterns of Sediment 
Trapped by Grass Hedges.  Transactions of the American Society of Agricultural Engineers 38(6):1719-1729. 

Dawdy, D.R.  1979.  Flood Frequency Estimates on Alluvial Fans.  Journal of the Hydraulics Division, Proceedings of 
the Society of Civil Engineers 105:1407-1413. 

David Magney Environmental Consulting (DMEC).  2000.  Calleguas Creek Watershed Wetland Restoration Plan.  
October 2000.  (PN 97-0141.)  Ojai, California, with Geo InSight International, Secor International Incorporated, 
and Wildlands, Inc.  Prepared for California State Coastal Conservancy, Oakland, California and U.S. 
Environmental Protection Agency, San Francisco, California.  . 



City of Ojai Urban Watershed Assessment and Restoration Plan 
August 2005 
 

C:\DMEC\Jobs\Ventura\Ojai\City_of_Ojai\DFG_StreamsGrant\Final Report\Ojai_Streams_Assessmnt_&Restor_Plan-FINAL-8Aug05.doc Page 159

Davis, E.A.  1984.  Conversion of Arizona Chaparral to Grass Increases Water Yield and Nitrate Loss.  Water Resources 
Research 20(11):1643-1649. 

Dunne, T., and L.B. Leopold.  1978.  Water in Environmental Planning.  W.H. Freeman & Company, New York.   
Faber, Phyllis M., Ed Keller, Anne Sands, and Barbara M. Massey.  1989.  The Ecology of Riparian Habitats of the 

Southern California Coastal Region:  A Community Profile.  (USFWS Biological Report 85(7.27).)  National 
Wetlands Research Center.  Washington, DC. 

Fugro West, Inc.  1995.  Natural Environment Study for the Repair of the Main Street Bridge.  Ventura, California.  
Prepared for City of San Buenaventura.  Managed by David Magney. 

Fugro West, inc. 1996.  San Antonio Creek Southern Steelhead Habitat Characterization, Ventura County, California.  
(PN 96-61-0301.)  Ventura, Califrnia.  Prepared for Ventura County Flood Control District.  Ventura, California.  
Managed by David Magney. 

Gunther, A. J., J. Hagar and P.Salop. 2000.  An Assessment of the Potential for Restoring a Viable Steelhead Trout 
Population in the Alameda Creek Watershed.  Prepared for the Alameda Creek Fisheries restoration Workgroup.  
Applied Marine Science, Inc.  Livermore, CA and Hagar Environmental Science, Richmond, CA. 
(in Gunther 2000) Shapovalov, L. and Taft, A.C. 1954.  The Life Histories of the Steelhead Rainbow Trout and 

Silver Salmno.  Department of Fish and Game, Sacramento, CA.  Fish Bulletin No. 98, Fish Bulletin No. 
98. 

Hamilton, K. and E.P. Bergersen.  1984.  Methods to Estimate Aquatic Habitat Variables.  Colorado Cooperative Fishery 
Research Unit, Colorado State University, Fort Collins. 

Herron et al.  2004.  C. Herron, M. A. King, and K. McDonald.  A Preliminary Assessment of Potential Steelhead Habitat 
in Sinbad Creek, Alameda County.   University of California at Berkeley.  12 May 2004.  Paper submitted for 
LA222:  Hydrology for Planners, Professor G. Matthias Kondolf.  
http://www.alamedacreek.org/Fish_Passage/Sunol%20Valley/Sinbad%20Creek%20Assessment.pdf. 

Hickman, J. ed.  1993.  The Jepson Manual:  Higher Plants of California.  University of California Press, Berkeley, 
California. 

Hooper, D.R. 1973.  Evaluation of the Effects of Flows on Trout Stream Ecology.  Dep. of Eng. Res., Pacific Gas and 
Electric Co., Emeryville, California. 

Hubbs, C.L.  1946.  Wandering of Pink Salmon and Other Salmonid Fishes Into Southern California.  California 
Department of Fish and Game.  32:81-86. 

Hunt, Lawrence E.  1991.  Environmental Impact Report on the Vertebrate Resources of the Lower Ventura River.  Santa 
Barbara, California.  Prepared for City of San Buenaventura, California. 

Jennings, M.R., and M.P. Hayes.  1994.  Amphibian and Reptile Species of Special Concern in California.  California 
Department of Fish and Game, Inland Fisheries Division, Rancho Cordova, California. 

Lee, L.C., M.C. Rains, J.A. Mason, and W.J. Kleindl.  1996.  Draft Guidebook to Functional Assessments in 3rd and 4th 
Order Riverine Waters/Wetlands of the Central California Coast.  The National Wetland Science Training 
Cooperative, Seattle, Washington.  Prepared for U.S. Environmental Protection Agency, Region IX, San 
Francisco, California.  April. 

Lee, L.C., M.C. Rains, J.A. Mason, and W.J. Kleindl.  1997.  Guidebook to Hydrogeomorphic Functional Assessment of 
Riverine Waters/Wetlands in the Santa Margarita Watershed.  Peer review draft.  The National Wetland Science 
Training Cooperative, Seattle, Washington.  Prepared for U.S. Environmental Protection Agency, Region IX, 
San Francisco, California.  February. 

Lee, L.C., Fiedler, P.L., Stewart, S.R., Curry, R.R., Partridge, D.J., Mason, J.A., Inlander, I.M., Almay, R.B., Aston, D.L., 
Spencer, M.E.  2001.  Draft Guidebook for Reference Based Assessment of the Functions of Riverine 
Waters/Wetlands Ecosystems in the South Coast Region of Santa Barbara County, California.  Santa Barbara 
County Water Agency, Santa Barbara, California. 

Leitritz, E. and R.C. Lewis. 1980.  Trout and Salmon Culture:  Hatchery Methods.  California Department of Fish and 
Game.  Bull. no. 164.  University of California. 

Leydecker, A. and L.A. Grabowsky.  2004.  Annual Report:  The State of the Ventura River.  Draft Report, 24 October 
2004.  ChannelKeeper Ventura Stream-Team. 

Likens, G.E., F.H. Bormann, N.M. Johnson, D.W. Fischer, R.S. Pierce.  1970.  Effects of Forest Cutting and Herbicide 
Treatment on Nutrient Budgets in the Hubbard Brook Watershed-Ecosystem.  Ecological Monographs 40(1):23-
47. 

Magney, D.L.  1992.  Descriptions of Three New Southern California Vegetation Types: Southern Cactus Scrub, 
Southern Coastal Needlegrass Grassland, and Scalebroom Scrub.  Crossosoma 18(1):1-9, June.  



City of Ojai Urban Watershed Assessment and Restoration Plan 
August 2005 
 

C:\DMEC\Jobs\Ventura\Ojai\City_of_Ojai\DFG_StreamsGrant\Final Report\Ojai_Streams_Assessmnt_&Restor_Plan-FINAL-8Aug05.doc Page 160

Mayer, K.E. and W.F. Laudenslayer, Jr. (eds.).  1988.  A Guide to Wildlife Habitats of California.  California Department 
of Forestry and Fire Protection.  Sacramento, California. 

McEwan, D.R.  2001.  Central Valley steelhead.  In Brown, R.L. ed. Contributions to the biology of Central Valley 
salmonids. Calif. Dept. of Fish and Game Fish Bull. no. 179. vol. 1: 1-43.  
poolhttp://www.healthebay.org/assets/pdfdocs/streamteam/SteelheadBarrierandHabitat062305.pdf. 

Meehan, W.R. 1991.  Influences of Forest and Rangeland Management on Salmonid Fishes and their Habitats:  
Introduction and Overview.  American Fisheries Society Special Publication. 19:1-5. 

Moore, M.M.  1980a.  An Assessment of the Impacts of Proposed Improvements to the Vern Freeman Diversion on 
Anadromous Fishes of the Santa Clara River System, Ventura County California.  Ventura County 
Environmental Resources Agency Contract no. 670. 

Moore, M.M.  1980b.  Factors Influencing the Survival of Juvenile Steelhead Rainbow Trout (Salmo gairdneri gairdneri) 
in the Ventura River.  California.  Master’s Thesis.  Humboldt State University, Arcata, California.   

Moyle, P.B.  1976.  Inland Fishes of California.  University of California Press, Los Angeles. 
National Geographic.  2002.  Field Guide to the Birds of North America (Fourth Edition).  Washington, D.C. 
National Research Council.  1992.  Restoration of Aquatic Ecosystems: Science, Technology, and Public Policy.  National 

Academy Press, Washington, D.C.   
Nielsen, J.L.  1994.  Molecular Genetics and Stock Identification in Pacific Salmon (Oncorhynchus spp.).  Ph.D.  Thesis.  

University of California, Berkeley.  167 pp. 
Peterjohn, W.T., and D.L. Correl.  1984.  Nutrient Dynamics in an Agricultural Watershed: Observations on the Role of a 

Riparian Forest.  Ecology 65:1466-1475. 
Puckett, L.K. and N.A. Villa.  1985.  Lower Santa Clara River Steelhead Study.  California Department of Fish and 

Game.  Final Contract Report Interagency Agreement No. B54179. 
Quinn, T.P.  1984.  Homing and Straying in Pacific Salmon.  In J. McCleave, G. Arnold, J. Dodson, and W. Neill, eds.  

Mechanisms of Migration in Fishes.  Plenum Press.  New York. 
Raleigh, R.F., T. Hickman, R.C. Solomon, and P.C. Nelson.  1984.  Habitat Suitablility Information:  Rainbow Trout.  

(FWS/OBS-82/10.60.)  U.S. Department of the Interior, U.S. Fish and Wildlife Service.  Washington, DC. 
Reed, P.B., Jr.  1988.  National List of Plant Species that Occur in Wetlands:  California (Region 0).  (Biological Report 

88[26.10].)  U.S. Fish and Wildlife Service, Ft. Collins, Colorado. 
Reiser, D.W., and T.C. Bjornn.  1979.  Habitat Requirements of Anadromous Salmonids:  Influence of Forest and Range 

Management on Anadromous Fish Habitat in Western North America.  Pacific N.W. Forest and Range 
Experiment Station.  USDA Forest Service, Portland, Oregon.  Gen. Tech. Rep. PNW-96. 

Royal, L.A.  1972.  An Examination of the Anadromous Trout Program of the Washington State Game Department.  
Washington Department of Game. 

Sawyer, J.O. and T. Keeler-Wolf.  1995.  A Manual of California Vegetation.  California Native Plant Society, 
Sacramento, California. 

Schueler, T. 1994. "The Importance of Imperviousness" in The Practice of Watershed Protection  
Schueler, Thomas R., and Heather K. Holland.  2000.  The Practice of Watershed Protection.  Edited anthology.  Center 

for Watershed Protection, Ellicott City, MD. 
Schumm, S.A., and R.W. Lichty.  1963.  Channel Widening and Flood-Plain Construction Along Cimarron River in 

Southwestern Kansas.  U.S. Geological Survey Professional Paper 352-D., U.S. Government Printing Office, 
Washington, D.C. 

Shapovalov, L. and A.C. Taft.  1954.  The Life Histories of the Steelhead Rainbow Trout (Salmo gairdneri) and Silver 
Salmon (Oncorhynchus kisutch) with Special Reference to Waddell Creek, California, and Recommendations 
Regarding their Management.  California Department of Fish and Game. 

Smith, R.D., A. Ammann, C. Bartoldus, and M.M. Brinson.  1995.  An Approach for Assessing Wetland Functions Using 
Hydrogeomorphic Classification, Reference Wetlands, and Functional Indices.  (Wetlands Research Program 
Technical Report WRP DE.)  Waterways Experiment Station, U.S. Army Corps of Engineers, Vicksburg, 
Mississippi. 

Southern California Water Company.  2000.  1999 Water Quality Report for the Ojai System.  (Mailed report to 
customers.)  Ojai, California. 



City of Ojai Urban Watershed Assessment and Restoration Plan 
August 2005 
 

C:\DMEC\Jobs\Ventura\Ojai\City_of_Ojai\DFG_StreamsGrant\Final Report\Ojai_Streams_Assessmnt_&Restor_Plan-FINAL-8Aug05.doc Page 161

Stebbins, R.C.  2003.  Western Reptiles and Amphibians.  Third Edition.  (The Peterson Field Guide Series.)  Houghton 
Mifflin Company, New York, New York.. 

Swift, C.C., T.R. Haglund, M. Ruiz, and R.N. Fisher.  1993.  The Status and Distribution of the Freshwater Fishes of 
Southern California.  Bull.  Southern California Academy of Science.  92(3).  pp.  101-167   

Thompson, K.  1972.  Determining Stream Flows for Fish Life.  In Proceedings, Instream Flow Requirement Workshop.  
Pacific N.W. River Basin Comm., Vancouver, Washington.  pp.  31-50 

Thorpe, J.E.  1994.  Salmonid Flexibility:  Responses to Environmental Extremes.  Trans. Amer. Fish. Soc.  123: 606-
612. 

Titus, R.G., D.C. Erman, and W.M. Snider.  1994.  History and Status of Steelhead in California Coastal Drainages South 
of San Francisco Bay.  Hilgardia.  Manuscript as of 8 November 1994. 

Turner, J.M.  1971.  Geohydrology of the Ventura River System:  Ground-Water Hydrology.  Ventura County Department 
of Public Works, Flood Control District, San Buenaventura, California.  31 pp. 

U.S. Army Corps of Engineers.  1940.  Hydrology of the Ventura River Basin, California.  U.S. Army Corps of 
Engineers, War Department.  Los Angeles, California. 

U.S. Army Corps of Engineers.  1971.  Flood Plain Information, San Antonio Creek and Tributaries, Vicinity of Ojai, 
California.  U.S. Army Corps of Engineers, Los Angeles District.  Los Angeles, California.  

U.S. Fish and Wildlife Service.  1986.  Species Profiles: Life Histories and Environmental Requirements of Coastal 
Fishes and Invertebrates (Pacific Southwest).  Coastal Ecology Group Service Waterways Experiment Station.  
U.S. Dept. of Interior. 

Ventura County Flood Control District.  1992.  San Antonio Creek Hydrology, Ventura, CA. 
Ventura County Watershed Protection District, 2004.  Ventura Countywide Stormwater Quality Monitoring Report.  July. 

Ventura, CA 
Welch, E.B.  1980.  Ecological Effects of Wastewater: Applied Limnology and Pollutant Effects.  E&FN Son, New York, 

New York. 
Wetlands Research Associates, Inc.  1992.  Ventura River Estuary Enhancement Existing Conditions.  Report Prepared 

for the City of San Buenaventura, California Department of Parks and Recreation and California State Costal 
Conservancy. 

Winters, P.R.  1971.  Beach and Near-shore Water Pollution:  Rincon Point to Point Mugu, California.  Master’s Thesis.  
San Fernando Valley State College. 

Withler, I.L.  1966.  Variability in Life History Characteristics of Steelhead Trout (Salmo gairdneri) Along the Pacific 
Coast of North America.  J. Fish. Res. Board of Canada.  23(3), 365-393.   

Wolman, M., and L.B. Leopold.  1957.  River Floodplains: Some Observations on their Formation.  U.S. Geological 
Survey Professional Paper 282-C, U.S. Government Printing Office, Washington, D.C. 

Wolman, M.G., and J.P. Miller.  1960.  Magnitude and Frequency of Forces in Geomorphic Processes.  Journal of 
Geology 68:54-74. 

Zedler, P., S. DeSimone, J. Giessow, D. Lawson, J. Else, and S. Bliss.  February 1997.  The Plant Communities of Camp 
Pendleton Marine Corps Base, California.  San Diego State University, Department of Biology, Ecology 
Program.  San Diego, California. 

PERSONAL COMMUNICATIONS 
Pratt, Jeff, Director, VCWPD, email to David Magney (dmagney@aol.com) dated 14 February 2004 – “WPD would of 

course be open to modifications of its facilities to achieve fish passage with the caveat that you mentioned, i.e., 
full flood control function remained.  You should coordinate any proposed activity with our advanced planning 
section (Sergio/Denny).  Hope this helps.  Jeff Pratt, P.E., Director, Watershed Protection Department, 
jeff.pratt@mail.co.ventura.ca.us” 
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