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LOCAL INFORMATION FROM FERC RELATED STUDIES AND REPORTS

(Documents are on file with CDFG, Kernville Office, sequoia national Forest Kernville and Porterville offices, and Southern California Edison or their contractor) ( I have scanned the most pertinent studies and can send electronically if desired. Steve Anderson swanderson@fs.fed.us)
California Department of Fish and Game, 1971.  Upper Kern River Fish Sampling.  Field notes in Kernville 

office files.  Kernville CA.

Fish population monitoring results from two sites on the upper Kern: KR#3 and Fairview diversion.  Hardhead present at KR#3 but no rainbow trout.  Rainbow Trout present at diversion but no hardhead.  [editor’s note: Presumably due to differences in water temperature and species requirements ]
Pacific Gas and Electric Company. 2000. Kern Canyon Project FERC No. 178. Application for New License 

First Stage Consultation Package. Pacific Gas and Electric Company 

Reference to Christensen (1975) distribution of fish species in the lower Kern Canyon from 1850 through 1970’s.  Characterizes suckers and pike minnows in the lower reaches of the Kern as abundant in 1850. Rainbow trout in 1850 as sparse.  Hardhead lumped in with pikeminnow.  Documents roetenone treatment of lower Kern in 1972 to reduce numbers of pike minnow and suckers (page 5-28, 29, 31, 37)
Pacific Gas and Electric Company. 2003. Kern Canyon Project FERC No. 178. Application for New License 


First Stage Consultation Package Final. Pacific Gas and Electric Company 

Documented that hardhead had not been found within 4.7 miles upstream of the intake for this project and life history/requirements for hardhead (page E3.1-12).

Pacific Gas and Electric Company. 2004. Kern River Project 178, Evaluation of Flow Related Habitat for 


Hardhead (Mylopharodon  conocephulas). Prepared by ENTRIX, INC.

References general conditions necessary for and life history of hardhead minnows.  Identifies minimum in stream flow for project based on hardhead minnow requirements based on modeling done for Borel SCE project.

Southern California Edison. 1991. Borel Reach of the Kern River, California, Fish Management Plan. Southern 

California Edison. Prepared by EA Engineering, Science and Technology 

Discusses abundance of native non-game fish: Sacramento squawfish, sucker and hardhead.  Flow and velocity recommendations for these species are discussed.
Southern California Edison. 1991. Kern River No. 1 Relicensing Project. First Stage Consultation Work Plan.  


Southern California Edison. Rosemead, CA.

See SCE 1994 for final application 

Southern California Edison. 1991. Kern River No. 3 Water Power Project. Application for New 

License for Major Project-Existing Dam Volume 2.  Southern California Edison. Rosemead, CA.

References 1989 population and biomass estimates for upper Kern including hardhead (Page E-3-35 Table 3-5, and narrative E-3-38.

Southern California Edison. 1994. Kern River No. 1 Water Power Project. Application for New 


License for Major Project-Existing Dam Volume 2 and 3. Southern California Edison. Rosemead, CA.

Fish distribution and species present from March 1994 displayed in Appendix E-13 (volume 3).  Squawfish and hardhead counted together. No hardhead were found at the diversion dam study sites.  References 1972 data on fish composition from CDFG (volume 2 page E-3-8).  Water quality and general background for KR1 discussed. 

Southern California Edison. 1999. Kern River No. 3 Hydroelectric Project, Fish Population Monitoring 1998,   


 Southern California Edison. Rosemead, CA. Prepared by ENTRIX, INC.

Fish distribution and species present from March 1994 displayed in Appendix E-13.  Squawfish and hardhead counted together. References 1972 data on fish composition from CDFG (page E-3-8).  Water quality and general background for KR1 discussed. 

Southern California Edison. 1997. Kern River No. 3 Hydroelectric Project, Fish Population Monitoring Plan,   


 Southern California Edison. Rosemead, CA. Prepared by ENTRIX, INC.

Describes fish population monitoring plan for upper Kern related to KR3 hydroelectric plant and upstream diversion at Fairview with results from 1998 population monitoring.
Southern California Edison. 1999. Kern River No.1 Hydroelectric Study, Smallmouth Bass Study Progress 


Report.  Southern California Edison.  Rosemead, CA. Prepared by ENTRIX, INC. 

References electrofishing results with summary of results for 1999 for the lower Kern affected by KR1 hydroelectric project.

Southern California Edison. 2000. Borel Hydroelectric Project, First Stage Consultation Package Application 


for New License for Major Project- Existing Dam. Southern California Edison. Rosemead, CA
Preliminary information refined in SCE 2003.

Southern California Edison. 2001. Kern River No.1 Hydroelectric Study, Smallmouth Bass Study Draft 


Progress Report.  Southern California Edison.  Rosemead, CA. Prepared by ENTRIX, INC.

References electrofishing results with summary of results for 1999, 2000/2001for the lower Kern affected by KR1 hydroelectric project.

Southern California Edison. 2002. Kern River No.1 Hydroelectric Study, Smallmouth Bass Study Progress 


See final report SCE 2007

Southern California Edison. 2002. Borel Hydroelectric Project, Application for License for Major Project 


Existing Dam Volume 2.  Southern California Edison.  Rosemead, CA

See final application SCE 2003.

Southern California Edison. 2002. Kern River No.1 Hydroelectric Study, Smallmouth Bass Study Progress 

Report 4. Southern California Edison. Rosemead, CA. Prepared by ENTRIX, INC. (12/2002 version supersedes 1/2002 draft).
References electrofishing results with summary of results for 1999, 2000/2001, 2002 for the lower Kern affected by KR1 hydroelectric project.

Southern California Edison. 2003. Borel Hydroelectric Project, Final Application for License for Major


Project-Existing Dam Volume 2.  Southern California Edison.  Rosemead, CA .
Discusses Fish population surveys and study plans for the lower Kern section associated with Borel. Includes discussion of fish stocking in this section.  Identifies that Sacramento sucker followed by native minnow (including hardhead) are the most abundant species in this section of river.  This dominance by non-game native fish appears to have been stable for several decades despite introduction of small mouth bass and construction of Isabella Reservoir.  References fish surveys from 1938 and 1985 as well as more recent surveys associated with the project.  Fish stocking records for the lower Kern are discussed.  Includes discussion of fish needs, water quality, affected environment and cumulative effects for NEPA documentation of the ERC license.
Southern California Edison. 2004. Kern River No.1 Hydroelectric Study, Smallmouth Bass Study Progress 


Report 5.  Southern California Edison. Rosemead, CA. Prepared by ENTRIX, INC.

References electrofishing results with summary of results for 1999, 2000/2001, 2002, 2003 for the lower Kern affected by KR1 hydroelectric project.

Southern California Edison. 2004. Kern River No.1 Hydroelectric Study, Smallmouth Bass Study Progress 


Report 5.  Southern California Edison. Rosemead, CA. Prepared by ENTRIX, INC.

See SCE 2007 final report.

Southern California Edison. 2005. Borel Hydroelectric Project, Fish population monitoring Study results for 

2005. Letter to Ms. Salas, FERC secretary from Mr. Pagel November 17, 2005 Southern California

Edison. San Dimas, CA 

Consistent with 2003 application for license description of fish assemblages present.  Hardhead only marginally represented in diverted reach.

Southern California Edison. 2006. Borel Hydroelectric Project, Fish population monitoring Report 2006 

Southern California Edison. San Dimas, CA 

Displays fish monitoring results for Borel project with summary for 2001, 2005, and 2006.  Discusses fish capture methods and results for several sections.  Highest number of hardhead captures was 14 at black gulch with a net (total 18 for site, total 24 for all three sites sampled, total 10 trout for all three sites).  Population results summarized in SCE 2007 final small mouth bass report.
Southern California Edison. 2007. Kern River No. 3 Hydroelectric Project, Fish Population Monitoring 2006


Southern California Edison. Rosemead, CA. Prepared by ECORP Consulting Inc.  

Sets up fish monitoring plan for Upper Kern River associated with KR3 project and diverted reaches of the river.  Identifies fish sampling locations and conditions.

Southern California Edison. 2006. Kern River No. 3 Hydroelectric Project, Water Temperature Monitoring 


2006.  Southern California Edison. Rosemead, CA. Prepared by ECORP Consulting Inc.  

Reports summary of water temperatures for stations in upper Kern.  Helps identify sections suitable for trout versus hardhead in he Upper Kern.
Southern California Edison. 2007.  Kern River No.1 Hydroelectric Study, Smallmouth Bass Study Final 


Progress Report 7.  Southern California Edison.  Rosemead, CA.  Prepared by ENTRIX, INC.

Final report with summary of electrofishing results for 1999- 2006 for the lower Kern affected by KR1 hydroelectric project. Table 3-1 on page 3-14, 15 summarizes population and abundance by station for all years of the study.  Highest number of hardhead (20 fish) detected in 2006.  Highest relative abundance of hardhead (30 percent of all fish collected on site) in 2003 for collection site B.  Site B had greatest overall number and abundance of hardhead in all sites.  Most sites had no detections.  Number of detections per year varied greatly, but since year of highest number collected was 2006, there is no indication of decline over study period. 2006 had the lowest population of small mouth bass detected (small mouth bass are a predator of hardhead and they are generally not found to co-exist in great numbers)
Southern California Edison. 2006. Kern River No. 1 Hydroelectric Project, Water Temperature Monitoring 

2006.  Southern California Edison. Rosemead, CA. Prepared by ECORP Consulting Inc.  

Summarizes water temperature monitoring reports from 2004-2006 for the lower Kern associated with KR1. Shows most of lower Kern not suitable for sustained population of rainbow trout.

Southern California Edison. 2007. Borel Hydroelectric Project, Fish Monitoring Plan. Southern California 

Edison. Rosemead, CA. Prepared by Waterwise Consulting. 

Sets up fish monitoring plan for lower Kern River associated with Borel project and diverted reaches of the river.  Identifies fish sampling locations and conditions
OTHER REFERENCES FOR HARDHEAD AND TROUT  

(I don’t have copies of all these yet but they were referenced in other publications and appear pertinent as background.  The list is not exhaustive and I am adding more.  This seemed like a good set for preliminary background.  I am seeking copies of these publications and hope to have hard or electronic copies of missing documents soon. sa)
Allan, J. D. 1995. Competitive Interactions in Stream Ecology Structure and Function of Running Waters. Chapter No. 9. 1 Edition. Chapman & Hall, pp 205-219. 

Baltz, D. M., B. Vondracek, L. R. Brown, and P. B. Moyle. 1987. Influence of Temperature on Microhabitat Choice by Fishes in a California Stream. Transactions of the American Fisheries Society 116:12-20. 

Bartley, D., M. Bagley, G. Gall, and B. Bentley. 1992. Use of Linkage Disequilibrium Data to Estimate Effective Size of Hatchery and Natural Fish Populations. Conservation Biology 6:365-375. 

California Department of Fish and Game. in. California's Plants and Animals - Hardhead. Available at http://www.dfg.ca.gov/hcpb.

California Department of Fish and Game.. 2002a. Distribution of Fishes in the Lower Feather River in Relation to Season and Temperature, 1997-2001.

California Department of Water Resources. 2002a. Distribution of Fishes in the Lower Feather River in Relation to Season and Temperature, 1997-2001.

California Department of Water Resources, 2004. FINAL REPORT EVALUATION OF POTENTIAL EFFECTS OF FISHERIES MANAGEMENT ACTIVITIES ON ESA-LISTED FISH SPECIES SP-F5/7. TASK 1 Oroville Facilities Relicensing FERC Project No. 2100 

Rainbow trout interactions with hardhead 
Hardhead are considered a warmwater fish preferring water temperatures above 68oF (Moyle 2002). Hardhead normally spawn in riffles with a gravel substrate (Moyle 2002). Juvenile recruitment suggests that hardhead spawn from May through June in Central Valley streams, but the spawning may extend into August in the foothill streams of the Sacramento-San Joaquin drainage (DFG 2000). Juveniles tend to concentrate in shallow water close to stream bank edges (DFG 2000). Water temperatures where juveniles were observed in the Pit River of California ranged from 61.8 to 68.4oF (Baltz et al. 1987). Other than avian predation and predation by non-native fish species, predation on juveniles has not been reported (Moyle 2002).  Rainbow trout spawn at a different time of the year and juveniles rear in different habitat types than hardhead; therefore, competition during different life stages should not play a factor. Opportunistic predation by rainbow trout on juvenile hardhead may occur (Moyle 2002).

Lassuy, D. R. 1995. Introduced Species As a Factor in Extinction and Endangerment of Native Fish Species. American Fisheries Society Symposium 15:391-396.

Moyle, P. B.1995 (revised 2002?) I have citations from other references for both but only have the 2002 version on hand). Inland Fishes of California. Berkeley: University of California Press. 

Moyle, P. B. and T. Light. 1996. Fish Invasions in California: Do Abiotic Factors Determine Success? Ecology 77:1666-1670. 

Moyle, P. B., R. M. Yoshiyama, J. E. Williams, and E. D. Wikramanayake.1995. Fish Species of Special Concern in California. Sacramento, CA: California Department of Fish and Game.
White, J. L. and B. C. Harvey. 2001. Effects of an Introduced Piscivorous Fish on Native Benthic Fishes in a Coastal River. Freshwater Biology 46:987-995. 

Wiley, R. W. 1995. A Common Sense Protocol for the Use of Hatchery-Reared Trout. American Fisheries Society Symposium 15:465-471.

