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1.0
INTRODUCTION

Southern California Edison Company (SCE) operates the Kern River No. 1 Hydroelectric
Project (KR1), FERC No. 1930 on the lower Kern River. The Project is located
downstream of Lake Isabella, 17 miles northeast of Bakersfield and 16 miles southwest

of Bodfish, California (Figure 1-1).

SCE was issued a new license for the Project by the Federal Energy Regulatory
Commission (FERC) on June 16, 1998. Article 403 of the new license states:

Within 6 months from the date of issuance of this license, the licensee shall
file for Commission approval a plan io study the adequacy of the minimum
Jlows, required by Forest Service Condition No. 4 for protecting and
enhancing the smallmouth bass fishery in the project bypassed reach.

The plan shall include a schedule for: implementation of the study plan;
consultation with the appropriate federal and siate agencies; and filing
the results, agency comments, and licensee’s response to agency
comments with the Commission.

The licensee shall prepare the plan after consultation with the California
Department of Fish and Game and the Forest Service. The licensee shall
include with the plan documentation of consuliation, copies of comments,
and recommendations on the completed study plan after it has been
prepared and provided to the agencies and specific descriptions of how
the agencies’ comments are accommodated by the plan.  The licensee
shall allow a minimum of 30 days for the agencies to comment and to
make recommendations before filing the plan with the Commission. If the
licensee does not adopt a recommendation, the filing shall include the
licensee s reasons. based on project-specific information.

The Commission reserves the right to require changes to the plan. Upon
Commission approval, the licensee shall implement the plan, including
any changes required by the Commission,

Authority is reserved to the Commission to modify the minimum flows
required by article 404 if the study results show that flow modifications
are warranied,

An appropriate study plan (ENTRIX 1999) was filed with FERC in May 1999, and
FERC’s order approving the plan was issued on June 21, 1999. The first year of
monitoring was implemented in early October 1999; sampling for the second year of
monitoring was delayed until January 2001, due to high flows and high turbidity resulting
in unsafe and unworkable conditions (ENTRIX 2001). The third and fourth monitoring
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trips were conducted during October 2001, and October 2002, respectively (ENTRIX
2002 and ENTRIX 2003). The fifth monitoring trip was organized for October 2003,
although due to high flows, the trip was postponed until November 2003 (ENTRIX
2004). The sixth monitoring trip was conducted during October 2004. In 2005 flows
were too high to allow for any field work, so the seventh monitoring trip was conducted
during October of the following year (2006). During 2006, scour deepened the most
downstream sampling site, which in combination with higher than normal flows resulted
in making that site too deep for safe electrofishing. In addition, turbidity was too high to
adequately perform snorkeling at all of the sites. The lower sites were checked in
December 2006 and January 2007 to determine whether snorkel sampling could be
completed. After the January check, it was decided that conditions were unsuitable for
snorkeling and the 2006 sampling was considered complete without data collected at the
Site E.

During a meeting with the lower Kern River stakeholders on May 9, 2003, which
included California Department of Fish and Game (CDFG), US Forest Service Sequoia
National Forest (USFS), and the State Water Board, SCE was requested to continue the
current monitoring program for an additional two years. In response to SCE's request for
an additional two years of monitoring and postponement of the final report until the end
of the study, the Commission issued a June 8, 2004 Order, which extends the final report
due date to May 15, 2006. Based on the effect of sediment on stream habitats and fish,
SCE recognized that both temperature monitoring and fish populations in the KR bypass
reach may still be affected by the presence of large volumes of sediment that entered the
reach in fall 2000. After consultation with the agencies, SCE agreed to extend the
monitoring program for a total of four years rather than the two originally planned and
filed this time extension request with the Commission. The Commission granted the time
extension under license articles 403 (Smallmouth Bass) and 404 (Temperature) by order
dated May 9, 2006, establishing new final report deadlines of June 1, 2008 and May 13,
2008, respectively. Based on the discussion that took place during the Kern River Group
meetings, the resource agencies desire to include monitoring of the hardhead population
in this reach.

This progress report represents the results of the seventh vear of monitering. The study
plan (ENTRIX 1999) is appended to this progress report.

1.1 AGENCY CONSULTATION

CDFG, USFS, and State Water Board were contacted regarding comments on the Draft
Progress Report 7 Kern River No. 1 Hydroelectric Project Smailmouth Bass Study (Draft
Report).  Comments were received from USFS and CDFG; these are provided in
Appendix B of this report.

The USFS provided several comments. The first two comments and the fourth comment
addressed specific edits and observations. These have been addressed in this report. The
third comment observed that conditions that prevented sampling at Site E may have
resulted in an overall lower estimation of smallmouth bass in the reach during 2006, This
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may be the case, or high flows may have been responsible for washout of young of the
vear or reduced recruitment.

The USFS indicated that it is encouraged that hardhead minnow were sampled within the
bypass reach. The USFS observed that the high flows may have transported young-of-
vear hardhead and Sacramento pikeminnow into the project bypass reach. The USFS
stated that it remains interested in the continued monitoring of fish populations and water
temperature associated with the license conditions of Kern River No. 1.

CDFG's comment was in respect to SCE's intent to emphasize hardhead in its analysis of
the data collected during this study. The question was "Would you please clarify what
this special emphasis involves, or if any additional studies are intended to evaluate
hardhead populations in the project-affected reach of the Kern River?”

With respect to hardhead in the project-affected reach of the Kern River, SCE's analysis
has added tracking of the abundance and age-structure of hardhead in the project-affected
reach. In addition, it is the intent of the cumulative analysis to evaluate (to the extent
sufficient data are collected) factors affecting hardhead in this reach, such as high flows,
low flows, water temperatures, sediment, and other physical factors. The emphasis on
studying hardhead was added to the original objective of studying the adequacy of
minimum flows on smallmouth bass. Additional years of monitoring were added to the
original study to allow collection of additional data to study smallmouth bass and
hardhead following the deposition of sediment in the reach during 2000, data collection
will be completed with the 2007 sampling effort.



2.0
METHODS

2.1 STUDY SITES

As identified in the Study Plan (see Appendix A), five monitoring sites are included in
this program. Al sites were selected during the first monitoring survey in 1999 and are
located downstream of Democrat Dam. Each monitoring station consists of one
snorkeling and one electrofishing station. As will be described below, river conditions in
the KR1 reach were not amenable to direct observation (snorkel} surveys in 2001, 2002,
2003, 2004 and 2006. Conditions in 2005 were unsuitable for both snorkel and
electrofishing methods at all sites due to high flows and turbidity. The monitoring
stations could not be sampled in that year.

The sites are dispersed throughout the Project Area and are chosen based on the presence
of representative habitats, proximity to other appropriate sites, and accessibility. Sites
were given a letter designation of A through E from upstream to downstream within the
study area. Electrofishing monitoring stations, as initially selected, consisted mostly of
runs with a few deeper pool areas. Electrofishing and snorkeling monitoring stations
measure approximately 46 m (150 ft) in length. The physical habitat characteristics of
the electrofishing stations are summarized in Table 2-1.

2.1.1  SITE DESCRIPTIONS

As described in the second progress report, during the January 2001 field trip, we found
that substantial amounts of sand and fine sediment had been deposited in approximately
4.8 km (3.0 miles) of the upper portion of the KR! reach. Fine sediments in lesser
amounts were observed further downstream. During October 2001, the deposited sand
and fine sediments were observed as far downstream as Site D (9.0 km). The sediment
filled areas such as the deep pool habitats (i.e., snorkel stations) in Sites A through D,
Site E stream channel characteristics were unaltered, except for the high turbidity in the
water; visibility was very limited and inadequate for direct observation estimates of fish
abundance. During October 2002, some of the deposited sand and fine sediment had
shifted further downstream, but the deep pool habitats in Sites A through D still
contained significant amounts of sediment. Site E stream channel characteristics
appeared to have experienced only minor change through October 2002, but turbidity
remained high. By November of 2003, the deposited sand and fine sediment had shifted
further downstream. In October of 2004, the deposited sand had continued to shift
downstream with diminished amounts of sand and fine sediment in the upper sites and
increased sand and fine sediment in the lower sites. Turbidity remained high in 2003 and
2004, although it appeared that the source of much, if not all of the turbidity originated
upstream of the KR1I Project. In October of 2006, reductions in deposits of sand and fine
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sediment were observed throughout the reach indicating that high flows in 2005 and 2006
transported these sediments downstream. As in 2004, turbidity in 2006, at the time of
sampling, and during subsequent checks was relatively high.

2.1.1.1 Site A

Site A is the site located furthest upstream of the five sites sampled, 4.3 km (2.7 miles)
below Democrat Dam, at Road Mile Marker 23 (Figure 2-1). During the October 2006
sampling event, Site A was composed entirely of pool habitat. Approximately 95 percent
of the site was shallow pool habitat and 5 percent was deep pool habitat (>1.5 m, 5 feet).
The average depth of Site A was 0.9 m (3.0 ft) with an average width of 19.5 m (65 1)
(Table 2-1). The average and maximum depths at this site were greater than any of the
previous years both before and after the sediment release. However, the stream flow was
greater by 0.59 m'/s (20.8 cfs) at the site in October 2006 compared to the measured
stream flows in 2004 and 2003 and was 0.76 m’/s (26.8 cfs) greater than during the 1999
sampling, which also may have contributed to the increased depth observed. Rubble (60
percent) and boulders (20 percent) were the dominant surficial substrates. A paucity of
fine sediment was observed in 2006 compared to previous years. The length of the site
surveyed (50.5 m or 165.7 ft) was extended during the October 2002 survey trip, due to
changes in the habitat structure resulting from the movement of sediment. In 2003, the
site was shortened in response to changes in sediment presence that returned the site to
characteristics more similar to those originally observed. This site length was retained in
2004 and 2006.

2112  SiteB

Site B is the second site downstream of Democrat Dam, located 5.1 km (3.2 miles) below
Democrat Dam at Road Mile Marker 22.4 (Figure 2-1). During the October 2006
sampling event, Site B was composed of a mixture of pool (65 percent), riffle (25
percent) and run (10 percent) habitat. The average depth of Site B was 0.8 m (2.65 i)
with an average width of 15.5 m (51.2 ft) (Table 2-1). The average depth at this site was
similar to that measured in 2004 while the maximum depth was 0.7m (2.3 f) deeper in
2006. Additionally, it was decper than in 1999, before the sediment release. The stream
flow at this site was greater by 0.76 m’/s (26.8 ¢fs) in October 2006 compared to the
measured stream flow in 1999. This may account for some of the increase in depth. In
October 2006 rubble (80 percent) was the dominant surficial substrate and there was little
evidence of sand and other fines in contrast to 2004 and 2003 when sand remained the
dominant substrate type (Table 2-1). The length of the site surveyed was 45.7 m (150 ft),
the same as the original survey parameters, after having been extended during the
October 2002 survey trip. Due to changes in habitat structure resulting from the
movement of sediment. the site was extended for the October 2002 sampling trip. In
2003, the site was shortened in an attempt to gradually return the site length surveyed to
the original parameters. The site length used in 2003 was used again in 2004, The
original study length of site B was used in 2006.



RIVER No. 1

 Scale _E;eef}

Figure 2-1.

Kern River No. 1 Fish Population Sampling Site Locations. Non-
Internet Public.



2113 SiteC

Site C is the third site downstream of Democrat Dam, 6.6 km (4.1 miles) below Democrat
Dam at Road Mile Marker 21.5 (Figure 2-1). During the October 2006 sampling event,
Site C was composed of pool (35 percent) and run habitat (35 percent). The average and
maximum depths of the site were 0.9 m (3.0 ft) and 1.8 m (6.0 i), respectively, and the
average width of the site was 13.5 m (44.6 ft). The average depth in 2006 was slightly
lower than in 2004 and 2003, which were deeper than those recorded since 1999,
However, the maximum depth was slightly deeper than in 2004. The surficial substrate at
Site C in 2006 was primarily composed of rubble (90 percent) with boulders forming the
remainder (Table 2-1). There was very little evidence of sand in 2006, which composed
the majority of substrate with lesser amounts of rubble and boulder in 2004. Stream flow
at this site was higher in October 2006 than any other sampling trips. The increase in
stream flow over the past three sample years may account for some of the change in
maximum and average depths. However, most of the change in maximum depth is likely
due to movement of sand downstream of the bypass reach.

2.1.14  SiteD

Site D is the fourth site downstream of Democrat Dam, nine km (3.6 miles) below
Democrat Dam, at Road Mile Marker 20, at a day-use area. During October 2006, the
electrofishing station consisted primarily of run habitat. The average depth at the site
was 0.5 m (1.6 ft) with a maximum depth of 1.1 m (3.6 ft), and an average width of 14.6
m (48.2 ft). The average and maximum depths measured at Site D in October 2006 were
very similar to those in October 2004 and November 2003, but were deeper than the
depths recorded at this site in October 2001 and October 2002. Flow during the 2006
study periods was greater than all years except for the initial survey in 1999, in 2006, the
substrate contained a much lower proportion of sand than previous years. Consequently,
a greater proportion of boulder and rubble sized materials was observed (Table 2-1).
This suggests sediment composition within the bypass reach, has returned to those
present before the sediment release from Democrat Dam.

2.1.1.5  SiteE

Site E is the site located furthest downstream of the five sites sampled, 11.4 km (7.1
miles) downstream of Democrat Dam, at Road Mile Marker 18.5. During the October
2006 sampling event, Site E was primarily composed of pool habitat, with several large
boulders and one deeper spot in the center of the unit. The average and maximum depths
at the site were 1.2 m (4.0 ft) and 2.2 m (7.3 f1), respectively, with an average width of
157 m (51.8 fi). The average depth measured at Site E in October 2006 was the deepest
recorded at this site over the course of the study. Stream flow at this site in October 2006
(1.42 m¥/s) (50.1 cfs) was also the greatest recorded over the course of the study. The
substrate percentages at the site were similar to conditions in previous years, rubble and
boulders dominating. However, there was no sand observed at the site in 2006 (Table 2-

.
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2.2 SAMPLING

Electrofishing site locations were set up and marked using t-bar fence posts in 1999 and
sampled during subsequent sampling trips. Flow measurements were made in the area of
each site and stage measurements were collected on the day sampling occurred.

Due to significant changes in habitat, the multipie-pass depletion method was used in
conjunction with electrofishing. It was anticipated that in the shallower sites (Sites A
through D), there would continue to be fewer fish than during the initial sampling and
that the multiple pass depletion would provide more efficient population estimates. The
multiple pass depletion method also was used for Site E during the first six sampling
trips, because the depth of the site was sufficiently shallow to allow for the technique.
However, increased depths and water velocities prevented the field crew from safely
electrofishing in 2006. Given the overall shallow stream conditions, two backpack
electrofishing units were used to sample Site D. Sites A, B, and C were sampled using a
barge electrofishing unit, which is better suited to the deeper depth of those sites. Site E
also normally would be sampled with the barge shocker.

Snorkel site locations were also established in 1999 and generally consisted of deeper
pool units located either upstream or downstream of the electrofishing site. These were
sampled by divers snorkeling the sampling area when turbidity was sufficiently low to
count and identify fish. Turbidity has been too high for adequate sampling after 2000.

2.2.1  ELECTROFISHING

Electrofishing was conducted at five sites within the Project area, using either a Smith-
Root barge electrofishing unit with two leads or multiple backpack shockers, depending
upon site conditions. 1n 1999, all of the sample sites were approximately 45.7 m (150 ft)
long with varying widths. Due to changes in habitat conditions, the lengths of sites A and
B were adjusted in 2002 and 2003 to maintain similar area sampled between vears and to
more effectively sample the sites. The same site lengths established in 2003 were used
again in 2004. Conditions in October 2006 allowed for a return to the original 1999 site
lengths. Multiple removal e¢lectrofishing was generally conducted as described by
Reynolds (1996). After the first pass, each subsequent pass was consistent with the effort
and pattern used in the first pass. Population abundance was estimated using the
multiple-pass depletion method at all sites.

All captured fish were identified to species. Fish were measured to the nearest millimeter
fork length. Individual weights from a representative sample of the catch were measured
to the nearest gram. For each site, scales were collected from smallmouth bass and
hardhead from above the lateral line and approximately midway down the length of the
dorsal fin. On each scale envelope the species, length, weight, date. and site of capture
were recorded. All smallmouth bass larger than 175 mm were tagged with a uniquely
coded Floy tag so that these individuals can be uniquely identified in future years of
monitoring if recaptured, or if taken by fisherman. Any rainbow trout (Oncorhynchus
mykiss) captured were to be examined and characterized as either wild or hatchery trout.



Fish captured were retained in live nets and returned to their sampling unit after they
were processed.

Multiple pass depletion methods use the principle of diminishing returns with each
electrofishing sampling pass. A minimum of three passes was used to sample each site.
The number of fish captured in each pass was used in a linear regression formula to
estimate the population.

Routine observations were made of habitat and physical conditions in the specific areas
sampled. Water temperature and dissolved oxygen measurements were taken at all
sample sites. Water transparency was characterized, habitats sampled were measured for
length and width, photographs were taken, and other data collected (Platts et. al. 1983).
In addition, observations were made to characterize each habitat unit sampled. These
observations included characterization of substrate and depth, riparian conditions, and the
presence of woody debris or other cover. These data provide useful information for
characterizing sampling conditions between monitoring periods.

2.3 ABUNDANCE ESTIMATES

Abundance estimates using data collected from multiple pass depletion methods used
linear regression formulae.

Total biomass was estimated for each station by multiplying the population estimate for
cach age class by the mean weight of fish in each size class sampled.

2-8



3.0
RESULTS

Six species of fish were collected during the 2006 sampling effort: smallmouth bass
(Micropterus  dolomieui), largemouth bass (Micropterus salmoides), hardhead
(Mylopharodon  conocephalus), Sacramento sucker (Catostomus occidentalis),
Sacramento pikeminnow (Ptychocheilus grandis) and white catfish (Ameiurus catus).

3.1 ELECTROFISHING
3.1.1 OVERALL RESULTS

In 2006, smallmouth bass were less abundant and represented a smaller component of the
total catch than during previous sampling efforts. Of the 116 fish caught, just 15 fish or
13 percent of the total catch were smallmouth bass. The Inability to sample Site E in
2006, explains some of the change in smallmouth bass abundance and biomass from
2004. The 2006 results are compared to those for 2004 for Sites A through E in Section
3.1.3.

Sacramento pikeminnow was the most abundant species captured during sampling in
2006, (Figure 3-1), comprising approximately 36 percent of the overall catch collected
from all sites. Al but four of the Sacramento pikeminnow were young of year (YOY)
and therefore only contributed to four percent of the overall biomass. Most of the
biomass collected during sampling in 2006 was from Sacramento sucker, including data
from all sites (Figure 3-2). Based on the lengths of the collected smallmouth bass, at
least two age classes were represented including YOY (Figure 3-3). The length-
frequency distribution of the 15 smallmouth bass collected during October 2006 mirrored
the bitmodal trend seen in most other years, although YOY comprised a much smaller
proportion of the population in 2006. The absence of a sample from Site E may have
contributed to this change. Five smallmouth bass collected in 2006 measured over 200
mm. The most recent previous sampling trip in October 2004 also resulted in several fish
larger than 200mm.

The second most abundant species in October 2006 was hardhead. The twenty fish
caught constituted 17 percent of the total number of fish collected. In previous study
years hardhead have been much less abundant. The only other year with a substantial
proportion of hardhead was 1999 with hardhead comprising seven percent of the total
catch. More recently, only two hardhead were collected in October 2004, while six were
collected in November 2003. The hardhead collected in 2003 ranged in size from 42 mm
to 85 mm, while the hardhead collected in 2004 ranged in size from 186 mm to 227 mm.
Hardhead caught in 2006 all ranged from 40 mm to 60 mm (Figure 3-4) and therefore
were all YOY. Hardhead were not significant to the site’s biomass. Hardhead were
collected exclusively at Site B in 2003, 2004 and 2006.

1
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Composition of Fish Species Captured in the KRt Reach of the Kern River,
Cctoher 1999 (N=485)
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Figure 3-1.  Species Composition for Electrofishing Stations in the Kern River No.
1 Project Reach (Based on Fish Numbers).
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Com position of Fish Species (All) Captured in the KR1 Reach of the Kern River,
October 2001 (N=862)
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Octoher 2001 (N=115)
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Figure 3-1.  Species Composition for Electrofishing Stations in the Kern River No.
1 Project Reach (Based on Fish Numbers) (continued).
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Composition of Fish Species Captured in the KR1 Reach of the Kern River,
October 2002 {N=501)

CGaldfish
0%

L

Smatimouth Bass
Threagfin Shad
22%

M osguitofish
92%

Carp
04%

Black Crappie
3% " %
Whits Crappie 7 ;

4% i .,

Sacraments Sucker
B B%

-

Sacramenic
T PikEANOW
040

targemouth Bass ¢ ! !
At ; Thannet Catfish

1

Composition of Fish Species Captured in the KR1 Reach of the Kern River,
November 2003 (N=182)
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Figure 3-1.  Species Composition for Electrofishing Stations in the Kern River No.
1 Project Reach (Based on Fish Numbers) {continued).
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Composition of Fish Species Captured in the KR1 Reach of the Kern River,
October 2004 (N=147)
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Composition of Fish Species Captured in the KR1 Reach of the Kern River,
October 2006 (N=1186}

Smallmouth Bass
13%%

Sacramento Fikeminnew

36%, Sacramento Sucker

Fi%a

Hardhead

17%

Largemouth Bass
14%

Whate arfish
g

B

Figure 3-1.  Species Composition for Electrofishing Stations in the Kern River No.
1 Project Reach {Based on Fish Numbers) (continued).
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Species Composition {(Based on Biomass) in the KR1 Reach of the Kern River,
Qctober 1989
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Figure 3-2.  Species Composition for Electrofishing Stations in the Kern River No.
1 Project Reach (Based on Biomass).
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Species Composition (Based on Biomass) in the KR1 Reach of the Kern River,
Qctober 2001
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Figure 3-2.  Species Composition for Electrofishing Stations in the Kern River No.
[ Project Reach (Based on Biomass) (continued).
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Species Composition (Based on Biomass} in the KR1 Reach of the Kern River,
Novembear 2003
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Figure 3-2.  Species Composition for Electrofishing Stations in the Kern River No.
1 Project Reach (Based on Biomass) (continued).
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Species Composition (Based on Biomass) in the KR1 Reach of the Kern River,
October 2006
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Figure 3-2.  Species Composition for Electrofishing Stations in the Kern River No.
1 Project Reach (Based on Biomass) (continued).
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Largemouth bass was the third-most abundant species, constituting 14 percent of the fish
collected. The percentage composition of largemouth bass in October 2006 was similar
to October 2004 and November 2003. The number of largemouth bass collected in 2006
(16 fish) was down slightly from the number in October 2004 (17 fish) and November
2003 (21 fish). October 2006 was the second year that largemouth bass numbers
declined since the initial sampling event in 1999. There were six largemouth bass
collected in October 1999, eight collected in January 2001, eight collected in October
2001, 17 collected in October 2002, and 21 collected in November 2003,

The number of Sacramento sucker collected in 2006 (13 fish) continues to decline since
October 2002 (79 fish), 33 fish in 2003, and 23 fish in October 2004. Greater maximum
depths and high turbidities at sampling sites in 2006, could have contributed to the
decreases of Sacramento sucker captures,

3.1.2 RESULTS BY SITE

Site A. At Site A, four smallmouth bass were captured, representing 80 percent of the
Site’s total catch (Table 3-1). Table 3-2 presents the site population estimates and
confidence intervals. Smallmouth bass density was estimated to be 87.5 fish/km, with a
biomass of 3.77 kg/ha (Tables 3-3, 3-4, and 3-5). The total fish density for all species for
this portion of the river was 109.4 fish/km with a biomass density estimate of 4.07 kg/ha
(Tables 3-3, 3-4, and 3-3).

Two fish species (smallmouth bass and white catfish) were captured at Site A in October
2006 (Table 3-1), which represents a stable number of species collected compared to the
October 2004 results but a decrease from November 2003 (three species) and October
2002 (six species). In January 2001, no fish were collected at Site A. Overall, the
number of fish species collected at Site A increased until the November 2003 sampling
period when the number of fish species collected began to decline.

Site B. At Site B, three smallmouth bass were captured, representing 4 percent of the
total catch (Table 3-1). Smallmouth bass density was estimated to be 6.06 fish/km, with
a biomass of 3.91 kg/ha (Tables 3-3, 3-4, and 3-5). The total fish density for all species
for this portion of the river was 1597.4 fish/km and the biomass estimate was 25.09 kg'ha
(Tables 3-3, 3-4, and 3-3).

Twenty hardhead were collected at this site, representing over 27 percent of the total
number of fish caught. Hardhead were also collected at this site in October 1999 (13
fish), January 2001 (three fish), November 2003 (six fish), October 2004 (two fish) but
were not collected there in October 2001 and October 2002,

Site B had the highest diversity during October 2006 with six fish species captured (Table
3-1). This was an increase from five species in 2004 and four species in 2003, which was
the lowest number of fish species collected at this site over the course of the study.

Site C. Atsite C, eight smallmouth bass were captured, representing over 23 percent of
the total catch (Table 3-1). Smallmouth bass in this portion of the river had a population
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density of 175.1 fish/km, and a biomass of 3.61 kg/ha (Tables 3-3, 3-4, and 3-5). The
total fish density for all species for this portion of the river was 744.1 fish/km, and the
biomass estimate was 62.73 kg/ha (Tables 3-3, 3-4, and 3-3).

Sacramento pikeminnow was the most abundant species at this site and comprised 38
percent of the total catch, but only 2.5 percent of the total biomass. Sacramento sucker
contributed the greatest biomass (62.3 percent) despite being less than 12 percent of the
total catch. The number of Sacramento sucker collected in October 2006 (four fish) was
down from 2004 (22 fish), 2003 (28 fish) and 2002 (66 fish). Therefore, the number of
Sacramento sucker captured at Site C has been decreasing over the past four sample
years.

Five fish species were collected at Site C in October 2006 (Table 3-1) equaling 2004.
However, this was the Jowest number of species captured since the initial sampling event
in 1999, Additionally, there were fewer smallmouth bass, Sacramento sucker and
largemouth bass collected in October 2006 than the previous six sampling events.
However, 2006 saw the greatest abundance of Sacramento pikeminnow since the study
began and a greater number of white catfish were collected in 2006, than in 2004 and
2003.

Site D. Atsite D, there were no smallmouth bass captured in 2006 (Table 3-1). This is in
contrast to all previous years which recorded high abundances of smallmouth bass.

Two fish species (largemouth bass, and Sacramento sucker) were captured at this site in
2006 (Table 3-1). Fewer largemouth bass were collected in 2006 (three fish) than in
2004 (six fish) and 2003 (11 fish),

Site E. Site E was not sampled due to high flow and consequently deep water conditions
that made it unsafe for electrofishing. Visibility was poor, so snorkel observations were
precluded. The absence of a sample from this site that contained numerous smallmouth
bass in other years may lead to an overall reduction in total number of smallmouth bass
collected. It could not be determined whether the abundance of smallmouth bass at this
site had declined.

3.1.3 COMPARISON TO EARLIER ELECTROFISHING RESULTS

2006 had the lowest number of smallmouth bass since the study began in 1999 although
Site E. in past years a productive site for smallmouth bass, was not sampled in 2006 and
may account for this reduction in catch. Therefore the results of the October 2006 survey
only relate to Sites A-D. Sacramento pikeminnow was the most abundant fish species
collected followed in abundance by Hardhead. Previously, both Sacramento pikeminnow
and hardhead were two of the least abundant species. Following the trend of 2003 and
2004.

Figure 3-1 presents the relative species compositions for each of the years sampled. In
2006, smallmouth bass comprised 13 percent of the total number of fish, which was the
smallest percentage for any of the previous years (absent threadfin shad). In October
2004, all sites were successfully sampled. The abundance of smallmouth bass in 2004 for
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sites A-D was 60 fish or 52 percent of the catch in those sites. Therefore, the abundance
of smallmouth bass sampled in October 2006 remained lower than the corresponding
sites in October 2004, This may be related to the effect of two years of very high flows
on recruitment of smallmouth bass.

Sacramento pikeminnow represented 36 percent of the total composition, the largest
percentage of any of the previous years. Sites B and C proved to be the most productive
in terms of abundance and diversity in October 2006.

The catch of Sacramento pikeminnow in 2006 showed an increase over past vears and
represented 36 percent of the total catch. However, all but four of these fish were YOY.
It is a possibility high flows during 2005 and 2006 displaced young Sacramento
pikeminnow and hardhead into the bypass reach. A single adult Sacramento pikeminnow
was found in 2004, while in 2003 they were absent from the catch. In 2002 and 2001
Sacramento pikeminnow represented (.4 percent and one percent of the total catch,
respectively. In 1999 pikeminnow comprised five percent of the total number of fish.

During October 1999, hardhead comprised seven percent of the total number of fish, this
declined to four percent in January 2001, and down to two percent (absent threadfin shad)
in October 2001. Hardhead were not collected in 2002, but were once again collected
during the 2003 sampling (only at Site B), representing 3.3 percent of the total. In 2004
two hardhead were collected, again at Site B. In 2006 hardhead represented 17 percent of
the total number of fish, the highest percentage of any previous year. All 2006
individuals were YOY so contributed little to the overall biomass and, like the
Sacramento pikeminnow, may have been displaced from upstream by high flows during
2006.

Figure 3-2 presents the relative biomass composition for each of the years sampled.
Sacramento sucker comprised the majority of the biomass for all vears sampled;
smallmouth bass comprised the second highest percentage, except October 2002 and
October 2006. Again, the inability to sample site E in October 2006 leads to a possible
underestimation of the total biomass for smallmouth bass. In October 2006, white catfish
had the second highest percentage biomass followed by smallmouth bass while in
October 2002; channel catfish had the second highest percentage biomass, again followed
by smallmouth bass.

During October 2001, a large number of threadfin shad was coliected at the electrofishing
sites. The threadfin shad numerically dominated the species composition in October
2001 (Figure 3-1). However, the composition of species based on biomass was
dominated by the Sacramento sucker population (Figure 3-2). Threadfin shad made up
about nine percent of the total biomass in that year.

Sacramento sucker comprised the majority of the biomass for each year sampled.
However, the proportion of biomass represented by the Sacramento sucker population
dropped from 93.6 percent in October 1999 to 59.7 percent in October 2002 (with
decreases in percentage observed for each subsequent sampling trip between the two
dates). In November 2003, the biomass percentage represented by the Sacramento sucker
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population had increased to 82.3 percent, which coincides with the increase in relative
abundance observed in Figure 3-1. In October 2004 Sacramento sucker biomass
increased to 84.1 percent despite a slight decrease in abundance. In October 2006,
Sacramento sucker biomass dropped to 62 percent, which coincides with the decrease in
relative abundance observed in Figure 3-1. Sacramento sucker were collected at three of
the four sites sampled in October 2006 (Sites B, C and D) compared to two of the five
sites in November 2003 and October 2004 (Sites B and C). In October 2002 Sacramento
sucker were collected at all five sites.

Figure 3-3 presents the length frequencies of smallmouth bass for the six sampling trips.
This figure suggests that there are at least three age groups representing the overall
population. However, there seems to be a considerable amount of overlap between age
groups. The smallmouth bass collected between sites A through D in 2006 likely was
composed primarily two age classes, 1+ and 2+ year old fish. However, some Age 0+
fish may have been included in this sample.

Figure 3-5 presents estimated abundance and 95 percent confidence intervals for
smallmouth bass by sampling site and trip. At Site A, the estimated abundance of
smailmouth bass was four fish in October 2006. This abundance was similar to the five
fish caught in October 2004, but a reduction from November 2003 (13 fish), and October
2002 (10 fish). Smallmouth bass estimated abundance at this site was greater than 2001,
but was still less than the estimate for 1999 (40 fish). At Site B, the estimated number of
smallmouth bass had decreased from 17 fish in 2004 to three fish in October 2006. The
estimated number of smallmouth bass at Site B in 2006 was only greater than in October
2001. At Site C, estimated smallmouth bass abundance dropped from 13 fish in October
2004 1o 8 fish in October 2006. The estimated number of smallmouth bass at this site has
decreased over the last three sample years. Site D vielded no smallmouth bass during
October 2006. This is a change from previous vears: an estimated 25 and 44 fish in
October 2004 and November 2003 respectively. Additionally, October 2002 vielded an
estimated 76 fish at this site, which was the highest estimate of any study site and year to
date. At Site E, high flows and consequently deep water conditions in October 2006
made sampling extremely difficult and therefore unreliable as a method to estimate fish
populations. In October 2004, during better sampling conditions, the estimated number
of smallmouth bass at Site E (32 fish) was greater than all other sampled sites in October
2004. The 2004 estimate was up slightly from 2003 (27 fish) but down from the October
2002 total of (52 fish).

Overall, the abundance of smallmouth bass during the October 2006 sampling event
declined from the numbers of fish observed in October 2004, which had also decreased
from November 2003. Site D had consistently yielded relatively high numbers of
smallmouth bass until 2006. Site E was not sampled in 2006.

Figure 3-6 presents comparisons of estimated abundance and 95 percent confidence
intervals for total numbers of fish by site and sampling trip. For the October 2001
sampling trip. numbers are shown with and without threadfin shad to facilitate
comparisons to October 2006 and with previous field trips. The figure indicates that the
abundance at each site sampled during October 2006 was generally less than the same
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sites sampled during October 2004, November 2003 and October 2002. Site B was the
exception with October 2006 demonstrating the greatest estimated abundance since
October 1999. During October 2006, with the exception of Site B, there was a decrease
in the abundance of fish collected at each site (Figure 3-7).

Figure 3-8 presents comparisons of the estimated abundance and 95 percent confidence
intervals for hardhead by site and sampling trip. The greatest numbers of hardhead were
collected in October 1999. In October 2006, hardhead were only collected at Site B, as
they were in November 2003, October 2004, and October 2006. Hardhead were not
collected at any of the sites in October 2002.
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4.9
SUMMARY AND RECOMMENDATIONS

This report summarizes the results of the seventh round of sampling required by the
conditions of the Project License for the Kern River No. 1 Hydroelectric Project. 1t is
‘ntended to document that sampling was conducted and to provide recommendations for
future sampling efforts.

Between the October 2000 and the January 2001 site visits, sand and fines were deposited
in the KR1 reach, which affected the entire river reach downstream from Democrat Dam
to Site A. Site A was filled with sand to an average depth of 0.5 feet. By the time of the
October 2001 sampling trip, sand and fines had been transported further downstreamn!.
The sediments had moved as far downstream as Site D and dominated the surficial
substrates at those sites. During November 2003, an increase in depth was observed at
Sites A and B, but a decrease in depth was observed at Site E. During October 2006,
after two summers with high flows, very little sand was recorded in the study sites
indicating that it has been transported further downstream. Increased flow and depth
precluded electrofishing at Site E.

Turbidity from sources upstream of the KR1 Project was present in both 2003 and 2004.
The turbidity increase is directly correlated to a decrease in visibility, which affected our
ability to conduct direct observation surveys. Visibility in 2004 was less than half of that
measured in 1999, Turbidity also may have adversely affected primary production and
the success of sight-feeding fish. This may be affecting the abundance and species
composition of fish in this study. Turbidity was high in October 2006, and again during
two reconnaissance visits in December 2006 and January 2007. However in 2006, winds
were relatively high during field visits, observed turbidity may have been affected by
wind borne materials.

There were several changes observed in species composition during the October 2006
field trip. During October 2006. the number of smallmouth bass collected was lower than
any other sample year. The distribution of smallmouth bass in 2006 showed that there
was some recruitment of Age 0+ and 1+ fish and some recruitment of older age classes to
the population. In November 2003 no smallmouth bass over 200 mm were collected.
October 2004 saw the collection of three smallmouth bass over 200 mm while October
2006 had five such individuals. Lower abundance may have been related to high summer
flows in 2004 and 2006. These flows may have affected transport and survival of YOY.

Hardhead were not collected during October 2002, but were found in November 2003
and October 2004. Hardhead were also collected in October 2006 but were restricted to
Site B. As in October 2004, black bullhead, black crappie and white crappie were absent
from the catch in October 2006.

A full analysis of the data will be conducted at the conclusion of the eight years of
population monitoring. At that time, population trends for smallmouth bass will be
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evaluated. This evaluation will include estimations of age and growth and will relate
these estimations to pertinent environmental factors such as flow and habitat
characteristics. Additional emphasis will be placed on the hardhead population based on
consultation with the resource agencies. Also, the considerable amount of year-to-year
variability in both species composition and biomass will be evaluated and put into
perspective.

Variability in physical conditions including depth, flow, and visibility affect our ability to
safely and adequately monitor fish at the sampling locations. These conditions affected
our ability to sample Site E as part of this year’s effort. Our recommendation for 2007 is
to closely coordinate with SCE onsite personnel regarding sampling conditions and to
adjust the timing of the sampling trip to maximize use of available water visibility so that
Site E may be snorkeled, if conditions permit.
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