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1.0 INTRODUCTION

The El Dorado Irrigation District (District) owns and operates the El Dorado Hydroelectric
Project (Project No. 184), which is licensed by the Federal Energy Regulatory Commission
(FERC). The Project No. 184 Monitoring Program® requires monitoring of hardhead
(Mylopharodon conocephalus) fish population in the South Fork American River (SFAR). The
specific monitoring requirements for hardhead are defined in the Project 184 Hardhead
Monitoring Plan (Plan; EID, 2007), which was approved by FERC on June 6, 2008.

Hardhead surveys were conducted in 2004, 2005, and 2007 (ECORP, 2005; GANDA, 2007;
GANDA, 2008). The 2004, 2005, and 2007 survey results provided baseline biomass estimates.
At least 3 years of post-license surveys for hardhead are required for hardhead; thereafter,
monitoring may continue at 5-year intervals if the United States Forest Service (USFS), State
Water Resources Control Board (SWRCB), and Project 184 Ecological Resources Committee
(ERC) determine it is necessary. Hardhead surveys conducted in 2011 represent the second
year of post-license surveys.

The District retained ECORP Consulting, Inc. (ECORP) to survey fish populations at the
electrofishing site adjacent to Akin Powerhouse, and in the pools located upstream of the Akin
Powerhouse in 2011. Results of the 2011 hardhead electrofishing and snorkel surveys are
presented in this report.

2.0 STUDY AREA

The study area is located on the SFAR in the vicinity of Akin Powerhouse, and extending
upstream for approximately 2.5 kilometers (Figure 1).

3.0 METHODS

A 100-meter (m) electrofishing site and eight pools located in the vicinity of Akin Powerhouse
were surveyed on October 19 and 20, 2011 (Figure 2). ECORP conducted surveys consistent
with the methods and level of effort utilized during the most recent monitoring effort in 2007
(GANDA, 2008).

ECORP collected data on all fish species encountered during the sampling efforts. In 2011, fall
storm events resulted in higher streamflows than experienced during previous surveys. Stream
discharge measurements for all surveys are provided in Table 1.

! Section 7 of the El Dorado Relicensing Settlement Agreement, U.S. Forest Service 4(e) Condition No. 37, and
California State Water Resources Control Board Section 401 Clean Water Act Water Quality Certification
Condition No. 13
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Table 1. Stream discharge measurements for 2004, 2005, 2007, and 2011 monitoring events

Flow (cfs) at SFAR gage

Date Flow (cfs) at electrofishing site downstream of Kyburz
October 13 - 14, 2004 77 48
October 18 - 19, 2005 N/A 52
October 18 - 19, 2007 N/A 42
October 19 — 20, 2011 168 121

High flows created deep water (non-wadeable) areas with high velocities within the
electrofishing reach, especially at the downstream end of the established 120-m site. These
conditions precluded setting the lower block net in the same position as previous surveys, as a
result, the downstream end of the reach was relocated approximately 20-m upstream to a
location where the block net could be safely set. The resulting 100-m reach was situated
immediately downstream of Akin Powerhouse and was electrofished using a three-pass

depletion method.

Visual surveys (snorkeling) were used to assess hardhead numbers and distribution in eight
large pools located upstream of the powerhouse and downstream of the confluence with Silver

Creek.
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FIGURE 1. Project Site and Vicinity
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3.1  Electrofishing

On October 19, 2011 a team of nine biologists (ECORP and EID staff) conducted the
electrofishing survey immediately downstream of Akin Powerhouse (see Figure 2). Four
backpack electrofishing units and five netters / bucket carriers were used to survey this site.
Each pass was initiated at the downstream block net and preceded upstream to the upper block
net. Two of the electrofishers with two netters concentrated their efforts on the stream
margins (approximately 50% of the wetted width) to specifically sample habitat for juvenile
hardhead, while the other two electrofishers and three netters sampled the middle
(approximately 50% of the wetted width) of the stream. Most of the thalweg areas within the
site were deep (non-wadeable) with high water velocities (up to 3 ft/second), and were
sampled simultaneously using two electrofishers and three netters positioned on opposite sides
of the thalweg. Because of the unusually high flows, non-wadeable areas with high velocities
were present throughout portions of the site making electrofishing extremely difficult. As a
result, the total number of fish collected on each pass may have been reduced.

Fish collected during each electrofishing pass were processed immediately upon completion of
the pass. All specimens were identified to species where possible, and measured to fork length
(FL) using a metric measuring board. All fish species 60 mm or greater FL, were weighed to
the nearest gram with an electronic balance. Weights of smaller fish (less than 30 mm), which
were too small to weigh reliably as individuals, were recorded as 0.1 gram. During the
remainder of the survey effort, fish from each pass were placed in an instream holding area
located outside the survey reach. Following the three-pass depletion survey, all collected fish
were redistributed throughout the survey reach.

Juvenile minnows (i.e., potentially hardhead and Sacramento pikeminnow [ Ptychoceilus
grandis]) collected during each pass were combined, since these species are extremely difficult
to reliably differentiate when small. No positively identifiable hardhead were captured during
the electrofishing effort.

3.2  Snorkeling

On October 20, 2011 a team of five biologists (ECORP and EID staff) conducted two-pass
snorkel surveys in eight pools located upstream of Akin Powerhouse (see Figure 2). During the
two-pass, quantitative snorkel sampling effort, snorkelers entered the water at the downstream
end of each pool and moved upstream (parallel to each other) at a slow and deliberate pace.
All snorkelers stayed in visual range of each other to ensure that they remained evenly spaced
and proceeded at the same speed in a straight line. The center snorkelers looked ahead to
locate fish on the fringe of vision and the two margin snorkelers carefully searched for juveniles
in areas where bank vegetation was present, spaces between bedrock and boulders, under
overhanging rock, and in other potential holding areas with slow moving water. Each fish was
identified, counted, and categorized into predefined 3-inch (in) (76mm) length classes to be
consistent with previous efforts. Snorkelers recorded data into a matrix on wrist-mounted
underwater dive slates and verbally relayed data to a streamside observer after each pass.
During the first pass, snorkelers began at Pool 1 and worked upstream through all the pools.
Following completion of the first pass at Pool 8, snorkelers waited 30 minutes before returning
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to Pool 8 to start the downstream second pass through each pool. Mean values from the two
passes were used for estimating fish abundance and for estimating biomass.

3.3 Physical Habitat Data

Physical habitat data at the electrofishing site was measured at 10-m intervals, beginning at the
bottom of the site. At each perpendicular transect, total wetted channel width (m) was
recorded and depth measurements (centimeters; cm) were recorded at 25%, 50% and 75% of
the transect. Substrate composition and percentage of stream habitat type were recorded for
the entire 100-m site. During the electrofishing survey, river flow was approximately 168 cfs.

Since the eight snorkel pools are bedrock controlled and defined, these large pool habitats do
not change much from year to year, except for annual variations in the distribution and
abundance of finer bottom sediments. As a result, maximum depth was the only physical
habitat parameter measured within each of the eight pools. Maximum depths were visually
estimated by each snorkeler for each lane.

Attachment A provides site habitat information and water quality data recorded during the
survey effort. Survey locations were recorded using a hand-held Trimble Geo-XH GPS unit.
Representative photographs of the sampling reaches are provided in Attachment B.

3.4 Data Analysis

All fish and physical habitat data were entered into Microsoft Excel spreadsheets. Fish
population estimates (for the electrofishing data) were calculated using the MicroFish 3.0
software package, which is based on the removal-depletion model (Van Deventer and Platts
1989). Biomass estimates will be determined from actual fish biomass measurements obtained
during the electrofishing surveys. The number of individuals required to calculate a relevant
biomass estimate is a minimum of 10 specimens of each species for each age class (although
more is preferable). Snorkel survey biomass estimates will be determined using the length-
weight regression calculated for each species using the results of the electrofishing effort.

Condition factor (the ratio of fish weight to length) is a commonly used metric among fisheries
biologists as a general indicator of fish health. Condition factor was calculated for this effort
using the formula: CF = [Weight (g) X 100,000]/length (millimeter [mm]3), as described by
Anderson and Gutreuter (1983). Condition factor is species-specific. For trout, a condition
factor value greater than 1.0 is considered good. For most cyprinids (e.g., hardhead,
Sacramento pikeminnow), slightly lower values would be expected since minnows tend to be
thinner than trout for a given length. However, since condition factor is not usually calculated
for cyprinids, a ‘good’ value for hardhead has not been established.

4.0 RESULTS
4.1  Electrofishing Data

A total of 66 fish were captured in the 100-m electrofishing site (Table 2). Riffle sculpin (Cottus
gulosus) were the most abundant fish captured. Sacramento sucker (Catostornus occidentalls)
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and Sacramento pikeminnow were the second and third most abundant species captured,
respectively. Rainbow trout (Oncorhynchus mykiss) were the least abundant of the four fish
species captured during the electrofishing survey. Neither hardhead nor speckled dace were
captured during the electrofishing survey. Summaries of fish length-weight data are presented
in Table 3 and field datasheets are provided in Attachment C.

Table 2 — Catch data for fish collected within the electrofishing site located immediately
downstream of Akin Powerhouse on the South Fork American River, October 2011.

Population Standard
Species Pass1 | Pass2 | Pass 3 | Total Estimate Error
Rainbow trout 3 7 2 12 19 135
Sacramento sucker 10 4 2 16 16 1.1
Sacramento pikeminnow 3 9 3 15 41 70.0
Riffle sculpin 11 10 2 23 25 3.0
Totals 27 30 9 66 88 15.3

Table 3 — Summary of length and weight data for fish captured within the electrofishing site
located immediately downstream of Akin Powerhouse on the South Fork American
River, October 2011.

Length Mean Mean Mean Estimated

Range Length | Weight Condition Biomass Biomass/Area
Species (mm) (mm) (9 Factor (9 (g/acre)
Rainbow trout 58 -212 | 1249 38.2 1.1 * *
Sacramento sucker 21-175 49.2 5.1 1.0 * *
Sacramento pikeminnow 25-141 40.7 2.3 0.6 * *
Riffle sculpin 39 -127 75.6 7.5 1.1 * *

* Biomass estimates not available due to low numbers of fish.

Length-frequency histograms for fish captured during the electrofishing survey are presented in
Attachment D.

No identified hardhead were captured during the electrofishing effort. Since individuals of all
fish species (except for riffle sculpin) were limited primarily to age class 0+, the few adults (2+
and older) that were captured created biomass estimates equivalent to the standard error. As a
result, biomass estimates are not provided.

4.2 Snorkel Data

Quantitative snorkel surveys were conducted in eight pools on the SFAR upstream of Akin
Powerhouse. No hardhead were positively identified during snorkel surveys. Juvenile minnows
(0 to 3 in) were the most abundant fish observed in the lower three pools (pools 1 -3) and in
Pool 8 (Attachment E: Tables 1a-1h). Rainbow trout was the next most abundant fish
observed. Sacramento suckers, speckled dace, riffle sculpin, and brown trout were observed in
small numbers. Estimated numbers of individuals per species are presented as averages of the
two passes. The low numbers of juvenile and adult individuals of each species captured during
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the electrofishing surveys did not allow for calculation of a length-weight regression or biomass
estimates from the snorkel survey data.

4.3 Habitat Data

A summary of the physical habitat data collected at 10-m intervals within the 100-m
electrofishing site, and general habitat characteristics and depths within the eight pools are
presented in Attachment A.

At the electrofishing site, instream habitat was composed of 5% pool, 40% riffle, and 55% run.
Substrate composition within the site was comprised of 10% sand, 10% gravel, 30% cobble,
45% boulder, and 5% bedrock. Water quality data was measured at the electrofishing site on
October 19, 2011, and is summarized in Attachment A.

4.4  Species Summaries
Riffle Sculpin

Riffle sculpin were the most abundant fish collected during the electrofishing survey with a total
of 23 individuals captured. The length-frequency histogram (see Attachment E) indicates the
presence of young-of-the-year, age 1+, and age 2+ fish. Juvenile fish were the most abundant
year class with only one age 1+ and one age 2+ fish.

During the snorkel survey, one sculpin was observed in Pool 1 during both passes and seven
fish were observed in Pool 3 during pass 1.

Sacramento Sucker

The Sacramento sucker was the second most abundant fish captured during the electrofishing
survey, however, few were observed in the pools during the snorkel surveys. The majority of
Sacramento suckers captured during electrofishing were juveniles ranging in length from 1 to 3
in (2.1 to 6.8 cm) (see Attachment E).

One juvenile Sacramento sucker was observed in pool 3 and another in pool 7 during pass 2.
Three suckers in three size classes: 6 to 9 in (15 to 23 cm), 12 to 15 in (30 to 38 cm), and 15
to 18 in (38 to 46 cm) were observed in Pool 4. Four 9 to 12 in (23 to 30 cm) suckers were
observed during pass 2 in Pool 8.

Hardhead and Sacramento Pikeminnow

Sacramento pikeminnow were the third most abundant fish captured during the electrofishing
effort. A total of 15 pikeminnow were captured, most specimens were young-of-the-year
ranging in size from 1 to 1.7 in (2.7 to 4.2 cm). Scale analysis indicated that the two larger fish
were age 1+ at 3 in (8.2 cm) and age 2+ at 5.5 in (14.1 cm). No adult Sacramento
pikeminnow were observed during either survey effort.
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No hardhead were identified in the specimens captured during the electrofishing effort. The
juvenile minnows all appeared to be Sacramento pikeminnow, since a frenum was not visible on
the upper jaw of any of the specimens.

Mixed minnow juveniles 1 to 3 in (2.1 to 6.8 cm) FL were the most abundant fish observed
during the snorkel surveys in pools 1 through 3 and in Pool 8. Mixed minnow juveniles were
also observed in small numbers in pools 4, 6, and 7. Pikeminnow juveniles ranging in size from
3to6in (6.8 to 15 cm) FL were observed in pools 1 and 8. No identifiable hardhead were
observed during the snorkel survey.

Rainbow Trout

Rainbow trout were the least abundant fish captured during the electrofishing survey, but the
second most abundant fish observed during the snorkel surveys. Half of the rainbow trout
collected during the electrofishing survey were young-of-the-year with the remainder consisting
of one age 1+ fish and five age 2+ fish. All of these fish were in good condition with a
combined condition factor of 1.12 (Table 2). The length-frequency histogram for rainbow trout
is presented in Attachment E.

Rainbow trout were observed in all pools during the snorkel survey, with the majority of fish
located near the head of the pools. Snorkelers indicated that the larger trout (>12 in) were
cruising in the upper portion of the pools, and not holding at a station. Rainbow trout observed
ranged from a few young-of-the-year in pools 4 and 6, to large adults in pools 1, 3, 4, and 8.
The majority of the observed trout were 6 to 12 in (15 to 30 cm) FL and ranged in age from
age 1+ to possibly age 5+ for the 15 to 18 in (38 — 46 cm) trout.

Brown Trout

Brown trout were not captured during the electrofishing survey but a few individuals were
observed in the pools during the snorkel surveys.

Brown trout were observed in pools 3, 4, and 7. One 3 to 6 in (6.8 to 15 cm) fish was observed
in both pools 3 and 4, and two 6 to 9 in (15 to 23 cm) were observed in Pool 7 on pass 2.

Speckled Dace

Speckled dace were not captured during the electrofishing survey but a few were observed in
the pools during the snorkel surveys.

All speckled dace were observed during the second pass through the eight pools. One fish was
observed in Pool 2, three fish in Pool 4, and two fish in Pool 6. Based on the length-frequency
histogram (see Attachment E), all of the speckled dace were young-of-the-year in the 1 to 3 in
(2.1 to 6.8 cm) size class.
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5.0 DISCUSSION

Hardhead were not captured during the electrofishing survey at Akin Powerhouse and no
identifiable hardhead were observed in any of the eight pools surveyed upstream of the
powerhouse. Fall storm events resulted in higher streamflows during the 2011 hardhead
surveys than have been experienced during previous survey efforts in 2004, 2005, or 2007.
These high flows created relatively high (and potentially unfavorable) water velocities within the
established electrofishing site at Akin Powerhouse and within the pools located upstream of the
powerhouse relative to the slower velocities observed during previous survey efforts. Within the
electrofishing site, only a few small isolated areas along the river margin provided slow water
habitat that would be suitable for hardhead. Within the pools, where water velocities have
been typically slow during previous surveys, higher flows in 2011 resulted in a noticeable
reduction in the amount and extent of slow water habitat, even along the margins.

The preferred habitat for hardhead consists of undisturbed larger, low to mid-elevation streams
and also lakes and reservoirs, with summer water temperatures in excess of 20° C (Moyle
2002). Within streams, hardhead tend to prefer warmer temperatures than salmonids and are
often found associated with Sacramento pikeminnow and Sacramento suckers (Moyle 2002).
Preferred stream habitats consist of pools and slow runs with average depths of 40 -140 cm
and flow velocities in the range of 20 to 40 cm/s (Moyle 2002), but may also occur along
vegetated margins with slow water velocities. Alley and Li (1977) found that hardhead
preferred water velocities of 30 cm/s (1 ft/s) or less.

In general, the late spring runoff in 2011 resulted in above normal summer flows and below
normal water temperatures on the SFAR as well as on many other west slope Sierra rivers.
During the 2011 hardhead surveys, the SFAR water temperature was 12° C, considerably cooler
than the preferred temperature regime for hardhead. In addition, even in the late fall,
measured and estimated flow velocities exceeded 1 ft/s in most habitats including the pools.
Due to the lack of suitable habitat conditions for hardhead within both the electrofishing site
and the eight upstream pools, it is not surprising that hardhead were not observed or captured
during the surveys. It is possible that young-of-the-year hardhead could have been present in
the large schools classified as mixed minnows; however, the unsuitable habitat conditions
present during the survey effort (and possibly throughout most or all of the summer) combined
with the absence of adult hardhead at either survey location makes this unlikely. According to
Moyle (2002), the relatively poor swimming ability of hardhead at low water temperatures (<
17° C) may keep them from moving up streams with natural or human-made velocity barriers.
Since flows on the SFAR were unusually high during the summer and fall of 2011 (with
associated increased water velocities and reduced water temperatures), it is possible that
hardhead were not able to move upstream out of Slab Creek Reservoir in 2011 to upstream
spawning habitat.

6.0 SUMMARY

In October 2011, ECORP surveyed the SFAR fish community at the established electrofishing
site located immediately downstream of Akin Powerhouse, and in eight deep pools located
upstream of the powerhouse using snorkel techniques. All of the minnow species captured and

10
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identified during the electrofishing survey were Sacramento pikeminnow, and no identifiable
hardhead were observed during the snorkel survey.

Schools of primarily juvenile minnows were observed in some of the pools during snorkel
surveys. However, a positive identification could not be made due the small size of the
minnows observed and the fact that juvenile Sacramento pikeminnow and hardhead are
extremely difficult to visually differentiate underwater. Therefore, for data analysis purposes,
all juvenile minnows observed in the pools were combined. Several larger minnows were also
observed with the schools of juvenile fish, but these were positively identified as Sacramento
pikeminnow. It is possible that some of the juvenile minnows present in the schools of
minnows observed during the snorkel survey could have been hardhead; however, the lack of
several key habitat characteristics (i.e., low-velocity, warm water areas) makes this unlikely. In
2011, the unusually wet hydrologic conditions and associated increased water velocities and
cooler water temperatures present may have limited hardhead movements in the SFAR.

All of the fish captured during the electrofishing survey and the majority of the fish observed
during the snorkel survey were native to the SFAR. The few brown trout observed in the
upstream pools was the only non-native species, and was the least abundant fish recorded
during the two surveys. All fish captured and observed during the surveys visually appeared to
be in good condition.
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ATTACHMENT A

Habitat Data Collected at Survey Sites Including Associated Water Quality Data



Attachment A Table 1 - Physical habitat for FERC Project 184 Hardhead minnow electrofishing site downstream of Akin Powerhouse, 19 October 2011.

Mean Width Maximum Width

Transect (m) 0 10 20 30 40 50 60 70 80 90 100 / Depth (m) / Depth (m)
Width (m) 31.1 22.3 22.3 241 253 247 24.4 244 25.9 27.4 24.7 25.1 31.1
Depth - Left center (cm 3.0 22.9 20.3 61.0 71.1 73.7 88.9 43.2 83.8 43.2 91.4 0.6 0.9
Depth - Center (cm) 66.0 88.9 91.4 61.0 61.0 73.7 86.4 88.9 104.1 35.6 61.0 0.7 1.0

Depth - Rt center(cm) 97.8 68.6 22.9 68.6 47.0 63.5 83.8 68.6 88.9 94.0 88.9 0.7 1.0




Attachment A. Table 2 - Habitat types and substrate composition at the FERC Proj 184 Hardhead minnow electrofishing site, 19 October 2011.

Habitat type (26) Substrate Composition (%6)
Habitat
type/substrat
e Pool Riffle Run Sand Gravel Cobble Boulder Bedrock

Percent 5 40 55 10 10 30 45 5




Attachment A Table 3 - Estimated maximum depths in snorkel pools by lane for FERC Project 184
Hardhead snorkel surveys in pools upstream of Akin Powerhouse, 20 October 2011.

Pool No. Left (ft) Lt center (ft) Center (ft) Rt center (ft) Right (ft)
1 6.1 6.1 7.6 4.6 4.6
2 1.2 2.4 2.4 2.1 15
3 6.1 6.1 7.6 4.6 4.6
4 1.2 2.4 2.4 2.1 15
5 0.9 4.3 15 1.2 0.9
6 5.5 7.6 6.1 6.1 3.6
7 2.4 2.4 3.6 2.7 3.0
8 0.9 2.1 2.4 2.4 0.9




Attachment A Table 4 - Water quality parameters recorded at the FERC Project 184 Hardhead minnow
electrofishing survey, 19 October 2011.

Parameter Value
Air Temperature (°C) 24
Water Temperature (°C) 12.1
pH 8.3
Conductivity (uS/cm) 51
Dissolved Oxygen (mg/L) 8.8
Total dissolved solids (gm/L) 0.033

Stream flow (cfs) 167.8




ATTACHMENT B

Representative Site Photographs



Bunoyuopy peaypieH 8| 309loid A3 ZL1-1102

Pool 3: looking upstream, 10/20/11.

- = - 5
r — - ] R
= = ==

Pool 2: looking sttream, 10/_20/11.

Pool 4: looking upstream, 10/20/11.

Attachment B. Representative Site Photos - 2011

ﬁ ECORP Consulting, Inc.
ENVIRONMENTAL CONSULTANTS



Bunoyuoly pesypieH 8| 309loid QI3 ZL1-1102

.

Pool 7: looking downstrea, 10/20/1'1.

Attachment B. Representative Site Photos - 2011

ECORP Consulting, Inc.

ENVIRONMENTAL CONSULTANTS




Bunoyuoly peaypieH 8| 309loid A3 ZL1-1102

Electrofishing Site: looking downstream, 10/19/11.

:downstream bock net, 10/19/11

Site .

EIectrofishng

Attachment B. Representative Site Photos - 2011

ECORP Consulting, Inc.

ENVIRONMENTAL CONSULTANTS




ATTACHMENT C

Field Datasheets



| ECORP Consulting, Inc.

ELECTROFISH’IN-G DATA SHEET

ENVIRONMENTAL CONSULTANTS Recorder:7+J

Project Number: Bo0=] 28 / oo/

Page | of

. ) ot 1 i
Site Location: %;L /‘f NS Frxesy K +

Date: //"//5///[

County: El Dorads

Field Crew:_/mr. L7, Tw, Pw, AS CS, v 75 £5

State: A Sample Type:_’ £ -wv}?(rf:i‘;//‘%?

L

Stream:_2 | ,g/vl@f [Can Fiver  Reach:
GPS (UTM) Elevation (m):
Lower Net: Upper Net:
Duration:
1st Pass © Fetat 2nd Pass Totat 3rd Pass Fotat 4th Pass Total | Grand Total
15T 2ed 4y 2 2 Y { 2 2 o
| A634| 380 29401/737 1176813 5%l 394] 11041786 | S [250 [p7s| T — 1]
42.: g > 73() L.
Air Temp (°C):_9~jf‘ Water Temp?’C): 12:/2 pH: 20X Conductivity: 5 [ Staff Gauge: — Flow: —

D.O.: 5,4 g ) _g/mL; Y%saturation: gll@ 2. TDS: @0035Rcach Length: = Total # of Passes: 3
Time Begin: : Time End: Average Width: S A Feo ¥ Total # of Shockers: __/ _
metes —
Om 10m 20m 30m 40m 50m 60m 70m 80m 90m 100m Site End
%WIDTH ]
© Jdoa | 73 | 73 | 77 |43 | 8/ |30 |80 |95 | 9o | & /

DEPTH -

Lekt (cm) ¢ & 2Y 28 297 |35 /7 33 {7 2L /

DEPTH ~

Center (cm) Ré 3 5‘ 3 é a L{ ;\ Lf aq 3[-—/ 35 L{/ /\7{ a L:/ /

DEPTH -
JrReen | 38 A7 F |27 |/as|as |33 a7 |35 37|35 |/
PHOTOS:

1 6

2 7

3 8

4 9

5 10

% Bottom Type % Area

Clay Silt Sand Grave] Rubbte Boulder Bedrock | % % Est. Pool Riftle Run

Cancpy Grad Flow
(sbife {cfs)
SN oo |50 lus | s S |40 |SS
COMMENTS:
Cover Type Rating
(1: poor, 2: fair, 3: good)
L Aequ

Surface | Object Under- | Over Spawn ﬁ[ﬂ (W C\//\GLK o ‘/0\0{/"’ 7(3/ >

Turb- Cover cut -hang Habitat

ulence Bank Veg Rating

Copyright ©2017 ECORP Consulting, Inc.



ECORP Consulting, Inc. ELECTROFISHING DATA SHEET

ENVIRONMENTAL CONSULTANTS Regorder: 14,
Page Z of A
Project Number: 20/ / ~ A / oof Site Location: /;%’ 1.5 /‘:ﬂ(d@f ;L;’é)e',dﬂﬁ
Date:_(O/19/]] Field Crew: Linr, L7, TS, [y, pw, AS c5 NB B D
oss ' County: Eld&fdéﬁﬁ’ State: CAH Sample Type: E- -/I.S})/D(
Bgr&{ Stream: 5F Ame«f/'tfﬂ,q R wer Reach:
Jec
P Species | Length | Biomass Pass Species | Length | Biomass Pass Species | Length | Bio
3140s " | Cote | mm) | @ T Cote | o) | (2 Code | (mm) | o
| T8 Tsec| 1| | B0 85 626 |*| 1 |1l |77 5.9 |%] 7 (35 |21 [30./
2e3%ec | > | | | 60127 22,67 |33 (32 (O [2] 2 [[]_|2iZ ]9
s |2l | 16Z 16,7 |®] 2 |54 |3 [0 [®] = [ 58 L./
A 97 {12,312 2 1349 [27 |01 [3] 2 [/ [[9¢ |83
‘68 3 lol [12.3[*] 2 [pO 36 [I9 9% = || [zo0 4]
LA 89 110,211 2 (Lo 87 [Lo|%] Z ;1 103 |96 7
(zaq [7] | [OR 12813 2 | [0 | 40|18 35| 2 ¥33 /75 [46.7|Mm
Yoy \ | 177 |57 1% 2 [0 139 [4.3[%[ 3 [co | 50 ).

1 L 160 152 [2.01%] 2 [ 349 13T [y |P] > A4 0.2
pass3z ol 1 133 132 10.81%] 2 134 [7¢ [0:0 [ 3 [ 52 [27 |.5
7}7 '\0 ! i 60 5; ,DI % 2. %’H,? : - E l o 3 ﬁ:]) éu? o
Ll 60 |49 |led |V| 2 |34 |28 |4, 1 [®] 3 341435 | .
708 @ 39 137 16,5 [ 2 [34 [77 [0, ] [®] 3 | 32 (2.

(259 | M 1 1239 a2 0.1 [®] 2 [Lo [39 .5 ]%] 3 >t 14t ALt
o5 (1B 123 148 lie]l [*] 2z [ L0 [I0Z [J3. 6% 3 g5 L3

Pl 133 152 o8 || 2 133 L2 (0.5 %] 3 go |4 ¢

Tl 123 137 10,5 [l 2 o497 [ O]

18 / = 43 , eREE & 68

; 17 Oa - {p\J 1D ie

SIT139 127 10 [ 2 [34 %L [5.0]°

Pl 122127 10,915 2 [0 [4r 1.5 [P

2l 132 137 0,5 (%] 2 [34 [Hr |o.] |

2 55 131 10,2 || 5, U 6% [3.0]™

2l 123129 10,0 [®] 2 |11 |92 5.7

HRyM 0 175 166 [ 2 (4o 50 1G] |

S| [0 175 Teg [®] = 123 (06 13,017

Cﬁmmcnts:* M-
Species Codes: 23 California roach 31 Goldtish 51 Green sunfish 60 Riffle sculpin
~ 11 Rainbow trout 24 Speckled d 32 Cary 33 Larg th bass 53 Wakasagi
12 Ciltthro\at ;-;it 26 Tzle perch e 33 ;acl?u‘nvnto sucker 54 S:q;rn:gt;th bass 90 Gae;ﬂiud,aia
12 Brook trout 27 Hitch - 34 Sucramento pikeminnow 57 Black bulthead 99 Hatchery R. trout
14 Brown trout 28 Golden shiner 49 Bluegill 58 Brown bullhead 200 Crayfish
15 Chinook salmon 29 Hardhead minnow 50 Redear sunfish 59 Prickly sculpin 300 Bullfrog
Copyright C2001 ECORP Consulting, 7



s g?mf\ oK fﬁﬂb/wUr’irbfi,%M‘( SFAK W{’“f,' ]
cReim Wbt = TT8F 5 MeAqRemenTs pugny FE5F
o | 5| B e e
\ \ 0.0 Odoow B

7z Lo | oG

2 2.5 | 1.7

4 2.} | 9,a

5 L9 0.94
L 0.7 (1.7
v 2.7 | 170
2 2b | 1.72

3 L. 11,92

} O bot | 1.87
| 1.2 l‘_.azﬂ

17 2| | .59
13 2.t {0.1}
14 4T
W5 1.1 |z.L]
b .1 2.5
T s
1.6 | 084
Tl | oas
70 | 0.8 | 0.4 27

D 12:30 g (DWINSTRAM AU TH )

DA
+ B Ry ¢ aBAMN | Recoedel" B



ECORP Consulting, Inc.

SNORKELING DATA SHEET

ENVIRONMENTAL CONSULTANTS

Recorder: .7

Page / of &

ProjecSite: E(D FERC Ao 15 Hordlhsad gumma,g Date: /0/22///  Field Crew: _PM,TWAS By NS @D

County: _E! Deradeo State: __CA Quad(s):
Stream: __ S FAR Reach: _us Alein PH Sample Type: _gney fest
Air Temp (°C): Water Temp (°C): H: Conductivity: Comments:
A p () PH WY e Phofo 1,2 run(bow beotoen Pl &, 2
Staff Gauge: Flow: D.O.: Reach Length: 23 o Bofom ool 2. Vi w5
Time Begin: : Time End: : Average Width:
Pool / 7i2¢ =950 - Pt Beol 2 Pl 955 ~s0/0
Transect Species - Size range Sex Transect Species | Size range | Sex
Code Comments Code Comments
Yl o mm 23f3y | o-3 - |57 Mo mm | zafsy | 0-3 | —|
2 22
3 3¢ 3-6 / » 7 76 /
! 62 | 0-3 [ 24 ( 6-7 >
5 206 / 25
6 26
// 6- 9 2 Twq g}tof%jﬁ’na ﬁx A
7 912 = 27
8 28 [ S—
/>*75 / R D, —
9 ( y ) 29 J
Two $1dr/ae‘ S i Q&L PZ-J} 15237|-4533
10— IR I ——— )
[ D it e ol
11 9 31 /
P2 k| fboo - [6r2- mat | 29/37| 0-3 23
12 7 32
pm l28/e¥ | 9.3 700 24 | 0.3 /
13 33
3% | P-r2 /
14 34
// 3-6 A 1 b9 2
15 35
L 912~ i it F-r2- /
16 . o 36
Y 7275 [
7 " [5-18 ( 37
18 38
19 39
20 40
Species Codes: 16 Coho salmon 29 Hardhead minnow \ 50 Redear suntish 60 Ritlle sculpin
11 Rainbow trout 23 California roach 31 Goldfish 51 Green sunfish 85 Wakasagi
12 Cutthroat trout 24 Speckled dace 32 Carp \ 53 Largemouth bas 99 Haichery R. trout

13 Brook trout
14 Brown trout

26 Tule perch
27 Hiwch

23 Sacramento sucker \
34 Sacramento pikemninnow

15 Chinook Salmaor 28 Golden shiner 49 Bluegill \
M - msmcf L g s Reaid & O 7
e vy -,
Joooz0
24
A% - 7
Fa% :? g;
s
7

54 Smullmouth bass
58 Brown bulthead

59 Prickly sculpin
25
2
e Dep'?
£
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ECORP Consulting, Inc. SNORKELING DATA SHEET

ENVIRONMENTAL CONSULTANTS Recorder:
Page & of
ProjectSite: _E1D_FERC Poy (8 Hhrel oo d S ot Date:_10/26/1  Field Crew: _peo T/ #S £k NS LT
County: &l Dcoclo State: _C4 Quad(s): 20
Stream: _ S #ARR Reach: g Hben FH Sample Type: Sa Az /
Air Temp (°C): Water Temp (°C): pH: Conductivity: Comments: Fre ¥ = 7o ‘éz 2 lkds
DeS - Poof 3 buftom flews
Staff Gauge: Flow: D.O.: Reach Length: B, @sY‘ PY Lk e Lot
Time Begin: ;. TimeEnd: Average Width: ) ﬁ oy ik A mf o
Bosl 3 Pt~ fp26 -ro52 oo/ -1 1170 - 1130
‘Transect Species Size range Sex Transect Species | Size range | Sex
Code (ia) Comments Code Comments
Viam | z9/3y 0-3 Y3b 2| 7929 | @3 o
/ o P
2 &2 33 | /DS 7/
. 24| 0-3 3 2 /| o-3 3
4 é o O % 7 24 7 @ _ :;' f !f
3 1] B-b / B w | Gerz /'S
6 7 &9 2 26 2t /2€19" 5
’ v | 92 ? i L
8 28 —
‘8 f}/’é’/f / - MM,,‘—-"’""
9 29 —
#ﬂyﬁﬂ"“"’”‘-“’—v
10 - - ———— 30 a5
11 31 .
/{zs‘s 2 A% }& 122 - (753D ’%Es 2l ds (5085 164 O
12 32
g8y :5*?/3 ¥ | &6-39 1o 29 O-3 s
13 4 33 s
%% | 5-3 / 2¥ | 0-3 2
14 Yo S ,g?[ 34 =5 /
2 % é‘” § J?:y \7251 ?‘ £
15 - 35 2 5
| 3k / 33| (A5 /
16 g £ -y 36 . .
1 - . /! 3-b 4
17 Gt (o 37 1t | p-9 )7
18 if ¢ 2 3 " ot e
19 “ 39
AR / 1{ | 3-¢ /
26 40
iL ij
Species Codes: 16 Coho salmon 29 Hardhead minnow 54 Redear sunfish 60 Rirfle sculpin
11 Rainbow trout 23 California roach 31 Goldfish 51 Green sunfish 85 Wakasagi
12 Cutthroat trout 24 Speciled dace 32 Carp 53 Largemouth bass a9 Hatchery R. trout
13 Brook trout 26 Tule perch 33 Sacramento sucker 54 Smallmouth bass
14 Brown trout 27 Hitch 34 Sacramento pikeminnow 58 Brown bullhead
15 Chinook Salmon - 28 Golden shiner 49 Blucgill 39 Prickly sculpin
/-';i i »’r'ijf /,,:'v,f’c,-( ",‘,i; Jj,
~ s 4
207 C ,
N ! &
25 , 5
(5 7
A sl RA 5
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ENVIRONMENTAL CONSULTANTS

Recorder: &7

Page _2 of _/

oy o 7 ¢ ‘,' i . gt - af e,
Project/Site: E1D Fenc f{‘%w 18y ﬁ%\m‘i{ﬁwﬁ' ‘»’é:;;wDate: W‘”ff%mf';f Field Crew: prset ft AL év:é; NS APy
County: _€¢ Do der State: (o Quad(s):
Stream: __ 5 £ Reach: Sample Type:
Air Temp (°C): Water Temp (°C): pH: Conductivity: Comments:
Staff Gauge: Flow: D.O.: Reach Length:
Time Begin: : Time End: : Average Width:
Pol S Pt = 1150 ~ 108 Faol b Pt 1245 . t2.25
Transect Species Size range Sex Transect Species | Size range | Sex
" ) Code Comments Code Comments
: /i B~ b 2 21 i o-3 2
2 b7 2 2 R o
’ - 2 L 6 -9 g
“ | plas 24 I G-r2 v
5 A 25
P2 |~bs Ve ga = 1¥ 37 ds ]
6 26 o S
1 3 o é, “,MWMM
7 /e o7 5 27
8 28 o, R
Pass 2 1%2z -|r¥ 27 4o
A
9 I 29 .
e A 2937 | ©-3 @
10 | " e e . 30 _
- ’ %Mm, ZY 0~ ?S’ e
11 Tt
I | 6-9 22
12 32 , .
/| et lor
13 33
14 34
15 35
16 36
17 37
18 38
19 39
20 40
Species Codes: 16 Coho salmon 29 Hardhead minnow 50 Redear sunfish 60 Riffle sculpin

11 Rainbow trout
12 Cutthroat trout
13 Brook trout

14 Brown trout

15 Chinook Salmon

23 California roach
24 Speckled dace
26 Tule perch

27 Hitch

28 Golden shiner

31 Goldfish

32 Carp

33 Sacramento sucker

34 Sacramento pikeminnow
49 Bluegill

51 Green sunfish

53 Largemouth bass
34 Smallmouth bass
58 Brown bullhead
59 Prickly sculpin

/A Deé)hu L3 3/
‘ 1’
é 5!
oyt

/

3

e Peplh L5
/

[
¢

R/
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ECORP Consulting, Inc. SNORKELING DATA SHEET
ENVIRONMENTAL CONSULTANTS Recorder: _&7_

Page i of 9
Project/Site: EID Firec /4@&& &Y /ﬁf%@f fanﬁi’v Date: _?\ ‘9{3&’?{ [ Field Crew: 2%/, a4 S Ew M A B

¥
County: & Dora cﬁi State: __ Lot Quad(s):
Stream: _ SFE ~tes  Alere. P Reach: Sample Type:
Air Temp (°C): Water Temp (°C): pH: Conductivity: 1 Comments:
Staff Gauge: __ Flow: D.O.: Reach Length:
Time Begin: : Time End: : Average Width:
Poo/ 7 Pase) {335-1250 ool 8 Pt 1302 —/320
Transect Species Size range Sex Transect Species | Size range | Sex
o Code Comments Code Comments
! 2f | 36 it H 2ei3¥ | o-B 7%
2 11 t5 - tl':) [G"i 22 '
P g -
3 b= 9 Z 23 2¢ 2—b g
4 24
5 25
Vi Z= ‘&
6 : ra o, o 26
\\/\& 3 j\h'\n..,.,_m« ANl SN b*? 10
7 27 . 7’1} . 2
8 ] 28 S il T— B,
eks 2 S FB6|- Jyy2 ds e T
? ; 29
Ay 3‘?/;53? o-3 Z0
10 30 .
43 | 0-3 / s | A V313 |-r3e¥7 s
i1 31
293¢ | o-3 240
12 32
" o-3 Zy 3-6 3
13 % 33 ‘
W | 3-6 32 | -2 7
14 34
: " & -9 & i | ¢6-F /7
15 35
" s 7 T as 2/
16 36
(4 6-? Z iy |12 (3
17 37
h /518 3
i8 38
19 39
20 40
i i
Species Codes: 16 Cohio salmon 29 Hardhead minnow 50 Redear sunfish 60 Ritfle sculpin
11 Rainbow trout 23 California roach 31 Goldfish 51 Green sunfish 85 Wakasagi
12 Cutthroat trout 24 Speckled dace 32 Carp 53 Largemouth bass 99 Hatchery R. trout
13 Brook trout 26 Tule perch 33 Sacramento sucker 34 Smalimouth bass
14 Brown trout 27 Hitch 34 Sacramento pikeminriow 3% Brown bulthead
13 Chincok Salmon 26 Golden shiner 49 Bluegill 39 Prickly sculpin L !5 2 4
M Dczp?'z’\ &
< > 7 —-&-\:'
mr DP-D\ LB 54 / 3 E4
B by
[ Z
Z (e .
9° ?
o
RO 1o

Copyrichi <2001 ECORP Consulting, Inc.



ATTACHMENT D

Length-Frequency Histograms for Fish Captured During the Electrofishing Survey
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Attachment D. Figure 1. Rainbow trout length-frequency histogram,
South Fork American River electrofishing site at Akin Powerhouse, 19
October 2011.

(o]

~

o

o

Frequency

SN

w

20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Length

Attachment D. Figure 2. Sacramento sucker length-frequency histogram,
South Fork American River electrofishing site at Akin Powerhouse, 19
October 2011.
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Attachment D. Figure 3. Sacramento pikeminnow length-frequency
histogram, South Fork American River electrofishing site at Akin
Powerhouse, 19 October 2011.
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Attachment D. Figure 4. Riffle sculpin length-frequency histogram, South
Fork American River electrofishing site at Akin Powerhouse, 19 October
2011.




ATTACHMENT E

Number of Fish Observed (by Species and Length) During Snorkel Surveys Conducted in
Pools 1 Through 8



Attachment E - Number of Fish Observed (by Species and Length) During Snorkel Surveys Conducted in Pools 1 Through 8

Attachment E. Table 4a.

Numbers of fish by species and length observed during snorkel surveys in Pool 1, October 2011

Pool 1 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12-15 15-18 [ # of Fish [Biomass (g) | Grams/acre

Rainbow trout 0 1 1 6.5 1 0.5 10 * *
(first pass, second pass) 0,0 0,2 2,0 2,11 1,1 0,1

Brown trout 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Hardhead / pikeminnow| 636 0 0 0 0 0 636 * *
(first pass, second pass) 572, 700 0,0 0,0 0,0 0,0 0,0

Pikeminnow 0 0.5 0 0 0 0 0.5 * *
(first pass, second pass) 0,0 1,0 0,0 0,0 0,0 0,0

Sacramento sucker 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Riffle Sculpin 0.5 0.5 0 0 0 0 1 * *
(first pass, second pass) 1,0 1,0 0,0 0,0 0,0 0,0

Speckled dace 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Total observed / size 636.5 2 1 6.5 1 0.5 647.5 * *

Attachment E. Table 4b.

Numbers of fish by species and length observed during snorkel surveys in Pool 2, October 2011

Pool 2 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12-15 15-18 | # of Fish [Biomass (g) | Grams/acre

Rainbow trout 0 0.5 2.50 0.5 0 0 3.5 * *
(first pass, second pass) 0,0 1,0 3,2 0,1 0,0 0,0

Brown trout 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 0, 0

Hardhead / pikeminnow| 42 0 0 0 0 0 42 * *
(first pass, second pass) 1, 83 O, 0 O, 0 O, 0 O, 0 O, 0

Pikeminnow 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 0, 0

Sacramento sucker 0 0 0 0.5 0 0 0.5 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 1 O, 0 O, 0

Riffle Sculpin 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 0, 0

Speckled dace 0.5 0 0 0 0 0 0.5 * *
(first pass, second pass) O, 1 O, 0 O, 0 O, 0 O, 0 0, 0

Total observed / size 42.5 0.5 2.5 1 0 0 46.5 * *

Attachment E. Table 4c.

Numbers of fish by species and length observed during snorkel surveys in Pool 3, October 2011

Pool 3 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12-15 15-18 [ # of Fish [Biomass (g) | Grams/acre

Rainbow trout 0 1 3 8.5 2 0 14.5 * *
(first pass, second pass) 0,0 1,1 3,3 7,10 1,3 0,0

Brown trout 0 0.5 0 0 0 0 0.5 * *
(first pass, second pass) 0,0 0,1 0,0 0,0 0,0 0,0

Hardhead / pikeminnow| 590 0 0 0 0 0 590 * *
(first pass, second pass) 436, 744 0,0 0,0 0,0 0,0 0,0

Pikeminnow 15 0 0 0 0 0 15 * *
(first pass, second pass) 3,0 0,0 0,0 0,0 0,0 0,0

Sacramento sucker 0.5 0 0 0 0 0 0.5 * *
(first pass, second pass) 0,1 0,0 0,0 0,0 0,0 0,0

Riffle Sculpin 35 0 0 0 0 0 35 * *
(first pass, second pass) 7,0 0,0 0,0 0,0 0,0 0,0

Speckled dace 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Total observed / size 595.5 15 3 8.5 2 0 610.5 * *

* = Due to lack of specimens collected during electrofishing surveys, estimates not available.



Attachment E - Number of Fish Observed (by Species and Length) During Snorkel Surveys Conducted in Pools 1 Through 8
Numbers of fish by species and length observed during snorkel surveys in Pool 4, October 2011

Attachment E. Table 4d.

Pool 4 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12-15 15-18 [ # of Fish [Biomass (g) | Grams/acre

Rainbow trout 15 1 15.5 8.5 2.5 0 29 * *
(first pass, second pass) 3,0 0,2 14, 17 15, 2 50 0,0

Brown trout 0 0.5 0 0 0 0 0.5 * *
(first pass, second pass) 0,0 0,1 0,0 0,0 0,0 0,0

Hardhead / pikeminnow| 1 0 0 0 0 0 1 * *
(first pass, second pass) 0,2 0,0 0,0 0,0 0,0 0,0

Pikeminnow 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Sacramento sucker 0 0 0.5 0 0.5 0.5 1.5 * *
(first pass, second pass) 0,0 0,0 0,1 0,0 0,1 1,0

Riffle Sculpin 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Speckled dace 15 0 0 0 0 0 15 * *
(first pass, second pass) 0,3 0,0 0,0 0,0 0,0 0,0

Total observed / size 3 1.5 16 8.5 3 0.5 32.5 * *

Attachment E. Table 4e. Numbers of fish by species and length observed during snorkel surveys in Pool 5, October 2011

Pool 5 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12 -15 15-18 | # of Fish | Biomass (g) | Grams/acre

Rainbow trout 0 15 3.5 0 0 0 5 * *
(first pass, second pass) 0,0 2,1 2,5 0,0 0,0 0,0

Brown trout 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 0, 0

Hardhead / pikeminnow| 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 0, 0

Pikeminnow 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 O, 0

Sacramento sucker 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 O, 0

Riffle Sculpin 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 O, 0

Speckled dace 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 O, 0

Total observed / size 0 15 3.5 0 0 0 5 * *

Attachment E. Table 4f. Numbers of fish by species and length observed during snorkel surveys in Pool 6, October 2011.

Pool 6 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12-15 15-18 [ # of Fish [Biomass (g) | Grams/acre

Rainbow trout 1 0 15 5 0 0 21 * *
(first pass, second pass) 2,0 0,0 8, 22 4,6 0,0 0,0

Brown trout 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Hardhead / pikeminnow 45 0 0 0 0 0 45 * *
(first pass, second pass) 0,9 0,0 0,0 0,0 0,0 0,0

Pikeminnow 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Sacramento sucker 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Riffle Sculpin 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Speckled dace 1 0 0 0 0 0 1 * *
(first pass, second pass) 0,2 0,0 0,0 0,0 0,0 0,0

Total observed / size 6.5 0 15 5 0 0 26.5 * *




Attachment E - Number of Fish Observed (by Species and Length) During Snorkel Surveys Conducted in Pools 1 Through 8
Attachment E. Table 4g. Numbers of fish by species and length observed during snorkel surveys in Pool 7, October 2011

Pool 7 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12-15 15-18 [ # of Fish [Biomass (g) | Grams/acre

Rainbow trout 0 3 7.5 45 0 0 15 * *
(first pass, second pass) 0,0 6,0 7,8 0,9 0,0 0,0

Brown trout 0 0 1 0 0 0 1 * *
(first pass, second pass) 0,0 0,0 0,2 0,0 0,0 0,0

Hardhead / pikeminnow| 10 0 0 0 0 0 10 * *
(first pass, second pass) 0, 20 0,0 0,0 0,0 0,0 0,0

Pikeminnow 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Sacramento sucker 0.5 0 0 0 0 0 0.5 * *
(first pass, second pass) 0,1 0,0 0,0 0,0 0,0 0,0

Riffle Sculpin 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Speckled dace 0 0 0 0 0 0 0 * *
(first pass, second pass) 0,0 0,0 0,0 0,0 0,0 0,0

Total observed / size 10.5 3 8.5 4.5 0 0 26.5 * *

Attachment E. Table 4h.

Numbers of fish by species and length observed during snorkel surveys in Pool 8, October 2011

Pool 8 Length Categories (inches) Estimated | Estimated
0-3 3-6 6-9 9-12 12-15 15-18 | # of Fish [Biomass (g) | Grams/acre

Rainbow trout 0 0 14.5 115 6.5 15 34 * *
(first pass, second pass) 0,0 0,0 10, 19 2,21 0,13 0, 3

Brown trout 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 0, 0

Hardhead / pikeminnow| 169 0 0 0 0 0 169 * *
(first pass, second pass) 98, 240 O, 0 O, 0 O, 0 0, 0 0, 0

Pikeminnow 0 10.5 0 0 0 0 10.5 * *
(first pass, second pass) O, 0 18, 3 O, 0 O, 0 O, 0 O, 0

Sacramento sucker 0 0 0 2 0 0 2 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 4 O, 0 O, 0

Riffle Sculpin 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 O, 0

Speckled dace 0 0 0 0 0 0 0 * *
(first pass, second pass) O, 0 O, 0 O, 0 O, 0 O, 0 O, 0

Total observed / size 169 10.5 14.5 13.5 6.5 15 215.5 * *

* = Due to lack of specimens collected during electrofishing surveys, estimates not available.
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