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1.0 Introduction

Pacific. Gas and Electric Company (PG&E) owns and operates the Poe Hydroelectric
Project (Poe Project) in northeastern California. The Poe Project is located on the Poe
Reach of the North Fork Feather River (NFFR) above Lake Oroville and downstream of
the Cresta Reach of the NFFR (Figure 1.1.1). In response to concerns over foothill
yellow-legged frog (Rana boylii, FYLF) breeding habitat area, PG&E designed this
study. The primary purpose of this study is to evaluate changes in the availability,
quality, and extent ofbreeding, tadpole rearing, and juvenile frog habitats for FYLF from
the current flow regime (110 cfs) to four higher flow levels within the Poe Reach of the
NFFR. PG&E contracted Garcia and Associates (GANDA) to assist in data collection to
complete a formal report. The foothill yellow-legged frog (FYLF) is designated as a
Federal Species of Concern, a Forest Service Sensitive Species, and a California Species
of Special Concem, and is fully protected by the state.

This study was designed to document key habitat parameters at FYLF breeding sites
along the Poe Reach of the NFFR (Figure 1.1.1). In addition, potentially suitable habitat
sites located within 300 m upstream or downstream of each site were also assessed
(Appendix 1). Data collection was based on a combination of quantitative and qualitative

. methods. Most surveys were conducted from September 16 to September 20, 2002;
additional data were collected for base flow levels on September 26-27,2002.
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Figure 1.1.1. FYLF habitat monitoring locations in the Poe Reach Study area
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1.1 Background and Previous Studies

Within the Poe Project area (Project area), FYLFs occur in several areas along the main
stem of the NFFR in a variety of habitats, as well as in several perennial and. ephemeral
tributaries. The results of three years of sUrvey data (pacific Gas and Electric Company
file data, 2000-2003) within the Project area indicate that the majority of FYLFbreeding
habitats occurs in the NFFR at locations within close proximity to tributaries. Breeding
activities have not been observed in any of the tributaries surveyed; .however, these
tributaries provide high. quality summer habitat for adult and subadult frogs.

During initial surveys conducted in 2000 (pacific Gas and Electric Company file data),
four primary FYLF breeding locations were documented on the NFFR between Mill
Creek in the upper portion of the Project area and Poe Powerhouse at the bottom of the
Project area. Monitoring surveys conducted in 2001 and 2002 (pacific Gas and Electric
Company file data) verified the importance of these areas as breeding habitat for this
species. Subsites were established at each of the four primary breeding sites based on
differences in habitat, resulting in a total ofnine subsites or breeding locations. In 2001
and 2002, surveys were conducted along other stretches of the main stem in the Project
area to identify any additional areas that may provide suitable FYLF breeding habitat.
During these surveys, two additional breeding areas were identified. Site 5 is located
about midway between Bardee's Bar and Swimmer's Beach, and Site 6 is lo.cated
between Site 5 and the Swimmer's Beach area subsites. These locations (sites 5 and 6)
are representative of the remaining potential moderate to high. quality habitat within the
Poe reach. The habitat types and approximate locations of these subsites are provided in
Table 1.1.

Table 1.1. General location and habitat types at 13 monitoring subsites included in the flow
~valuations.

Survey Site Nos.
Monitoring subsite Nos. Habitat Type and General

Location

Pool tail-out oflarge main
1 lb channel pool just upstream ofPoe

Powerhouse

Pool tail-out of large main
2 2a channel pool at Swimmer's

Beach
Low-to-moderate gradient right

2b bank boulder/cobble bar about 50
_. mUDstream ofSwimmer's Beach

Low gradient right bank
2c~RB cobble/bolilder bars about 150 m

- upstrealiJ. ofSwiInmer's Beach
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Survey Site Nos.
Monitoring subsite Nos. Habitat Type and General

Location
Low-gradient left bank

2c-LB cobblelboulder bars about 160 m
upstream of Swimmer's Beach
Moderate-to-high gradient right

3 3b bank cobblelboulder bar at
BardeesBar
Low-gradient right bank

4a
boulder/sedge habitat about 25 m
downstream ofthe mouth ofFlea
Valley Creek
Low-to-moderate right bank

4b cobblelboulder bar at the mouth
ofFlea Valley Creek
Low-gradient right bank

4 cobblelboulder bar and willow
4c side channel habitat about 40 m

upstream of the mouth ofFlea
Valley Creek
Low-to-moderate gradient left
bank side channel area and

4d cobblelboulder bar across the
river from the mouth ofFlea
Valley Creek
Low-gradient right bank
boulder/cobble bar and braided

Sa channel area between Bardees
Bar and Swimmer's Beach at

5 unnamed right bank tributary
Low-gradient right bank

5b-e
boulder/cobble bar and wide
channel area between Bardees
Bar and Swimmer's Beach
Low-gradient left bank

6 6a
boulder/cobble bar located
between Site 5 and the
Swimmer's Beach area.

Eight subsites within the Project area were monitored during Instream Flow Incremental
Methodology (IFIM) flow tests conducted in September 2000 (Pacific Gas and Electric
Company file data). The potential effects of elevated IFIM flows of 250 and 500 cfs on
FYLFs and their habitat were evaluated as part of the study. The overall results of the
data collected on changes in FYLF habitat during the elevated IFIM flows showed that
the amount and quality of suitable breeding, tadpole rearing, and juvenile frog habitat at
the eight subsites was either reduced or eliminated at both 250 and 500 cfs. In September
2001, an additional flow evaluation was conducted within the Project area as a result of
the Poe fire and the corresponding emergency outage that occurred at Poe Powerhouse.
Again, the results showed an overall reduction in the amount and quality of breeding,
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tadpole rearing, and juvenile frog habitat at most subsites (Pacific Gas and Electric
Company file data).

2.0 Methodology

Habitat parameters (depth, velocity, and area) and characteristics suitable for FYLF
oviposition and tadpole rearing (e.g., aquatic cover and substrate composition) were
evaluated at 13 monitoring subsites at the base river flow of approximately 110 cubic feet
per second (cfs) and at four higher flow levels (150, 200, 250, and 310 cfs). In addition,
suitable edgewater habitats within 300 m (upstream and downstream) from each subsite
location were evaluated. These are referred to as additional habitats 300(+) for upstream
and 300(-) for downstream sites. The same habitat parameters and characteristics
measured at the 13 subsites were also measured at these additional habitats, if suitable
habitat was present.

Preferred and marginal edgewater habitats for FYLF egg laying and larval rearing
generally encompass characteristics presented in available literature concerning FYLF
and recent data collected by PG&E on the NFFR and several other Sierra rivers. These
characteristics are outlined further in Appendix A in a summary ofknown information on
FYLF distribution, habitat, and life history. Subsite length, habitat width (area), mean.
water depth, and mean water velocity measurements were collected separate!:'Y:· for
preferred edgewater habitats and for marginal edgewater habitats using the cHieria
provided in the study plan (pG&E 2002a, Appendix. B). These measurements allowed
for a more refined analysis of the changes in both quantity and quality ofhabitats at each
ofthe flows. . .

The methods that were used for measuring and documenting many of these parameters
are provided in "A Standardized Approach for Habitat Assessments and Visual
Encounter Surveys for the Foothill Yellow-Legged Frog (Rana boylii)" (pG&E 2002b).
All of the habitat parameters and characteristics measured during this study were
recorded on aerial photographs (Appendix C)and field data forms (Appendix D).

2.1 Data Collection

During the base flow analysis and each of the four test flows, PG&E biologists, Craig
Seltenrich and Alicia Pool, and GANDA biologists, Ron Jaclanan, Ian Chan, Kevin
Wiseman and Karla Marlow, made up the three two-person crews that measured the
selected habitat parameters and characteristics at, and adjacent to,· each of the 13
monitoring locations (Table 2.1). To ensure continuity in data collection efforts, the
same two-person crews conducted all five habitat/flow evaluations (i.e., existing flow and
the four higher test flows) at a given site/subsite.
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I t dfl P R hFYLFH b·t tFl Stud"tb /a e . . rew mem ers survey SI es eva ua e or oe eac a 1 a ow l'
Survey Sites Two-person Crew

Site 1 - Poe Powerhouse subsites Kevin Wiseman/Kar1a Marlow
Site 2 - Swimmer's Beach subsites Kevin Wiseman/Karla Marlow
Site 3 - Bardees Bar subsite Ron JackmanlIan Chan
Site 4 - Flea Valley subsites Alicia Pool/Craig Seltenrich
Site 5 - Bardees Bar to top of Site 6 subsites Ron JackmanlIan Chan
Site 6 - Bottom of Site 5 to top of Swimmer's Beach subsites Ron JackmanlIan Chan

T bl 21 C

The flow levels used for this study were selected to cover a range of flows under which
habitat changes were observed in 2000 (IFIM study) and 2001 (outage at Poe
Powerhouse) at FYLF breeding sites. The flow release schedule is shown in Table 2.2.

ti P H b· Fl S dfdi ha e . . ow eve San ates 0 sc ar2e or oe a Itat ow tu IV
Discharge Levels Date
110 cfs (Base flow) Mondav, Seotember 16, 2002
150 cfs Tuesday, September 17, 2002
200 cfs Wednesday, September 18, 2002
250 cfs Thursday, September 19,2002
310 cfs Friday, September 20, 2002
110 Cfs (Base flow) Thursday, September 26, 2002

T bl 2 2 Fill d d

FYLF habitat was divided into two groups during field data collection. Preferred habitat
was edgewater habitat <30 em deep with flow velocity ::::;S cm/s. Marginal habitat was
edgewater areas between 30 and SO em deep with flow velocity <20 and >S cm/s.
Preferred and marginal habitats combined are considered total habitat.

In addition, two depth measurements were recorded for preferred and marginal habitats:
maximum depth and average depth. On the data fonns (Appendix D), maximum depth
refers to the depth at the outer edge of habitat (preferred or marginal) at a specific
transect, detennined by anyone of the limiting factors: depth, velocity, or width. For
clarification, the tenn ''maximum depth" has been changed to "habitat edge depth" within
this report.

Three velocity measurements were recorded for preferred and marginal habitats. These
measurements were: bottom velocity, average velocity at 66% depth, and maximum
velocity. As with the maximum depth measurement, maximum velocity refers to the
velocity at the outer edge of the habitat (preferred or marginal) at a specific transect. For
clarification, the tenn "maximum velocity" has been changed to "habitat edge velocity"
within this report.

Stage height measurements were taken at each subsite during each flow level.
Measurements were recorded in centimeters from the top of the water column to the top
of the rebar stakes placed as markers at the bottom and top of each subsite.
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Habitat complexity and substrate composition were recorded during each flow level.
Habitat complexity was the amount of exposed (i.e. above the water line) boulder and
cobble substrate within suitable habitat and was recorded as a percentage to the nearest
10%. Substrate estimatio:q.s were also estimated to the nearest 10%. Water temperatures
(Oe) were measured at each subsite during each flow level. Photographs were recorded
for each subsite at both base and 310 cfs flow levels (Appendix E).

r

2.2 Data Analysis

All quantitative data for each subsite were entered into an Excel spreadsheet using the
parameters provided on the data forms. For depth and velocity parameters, the mean
values for each subsite were computed at each flow level (110, 150, 200, 250, and 310
cfs). Total area of FYLF habitat was pooled from subsite transects for between flow
comparisons within subsites and among sites. Formulas used for area calculations and to
extrapolate data, where needed, to fill data gaps are outlined in Appendix H.

For statistical analysis, a two factor ANaVA was used to test the null hypothesis: there is
no difference in FYLF habitat area among the five flow levels. Site (n = 6) and Flow
Level (n = 5) were input as independent variables and Habitat Area was the dependent
variable. We also used this same model to test stage height, water temperature;. and
habitat complexity, substituting these into the model as a dependent variable:-' For
ANaVA results with significant effects of site, flow or both, Tukey's multiple
comparison tests were computed.. For additional habitat sites only descriptive statistical
summaries, were conducted. Additional habitat sites were not included as sites for
inferential statistical analyses because these sites were not known breeding sites for
FYLF and are therefore considered a different population from the FYLF sites.

Prior to conducting. statistical testing,. the data were evaluated to determine if required
assumptions were met. Normality and constant variance were violated for several
significance tests using the raw data. To alleviate these violations, the data· were
transformed using a square root (SQRT) or logarithmic transformation. After
transformation, the data satisfied all required assumptions. Throughout the analysis, a
family significance level of 0.10 (10%) was used. This 10% error rate applies to the
entire set of comparisons and not to each individual comparison. The statistical software
adjusted the p-values such that each can be compared to the significance level 0.10. The
10% level is appropriate for this study because is provides a balance between Type 1 and
Type 2 errors associated with inferential statistical analysis.

To compute the SQRT values, the SQRT of the area at each transect interval was taken
for each subsite/flow level combination. There were a total of 805 area measurements for
the entire study. The SQRT of all the area measurements (at each transect interval) were
taken and used as the response in the statistical analysis (i.e., to compute the p-values).
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All graphs and numerical summaries are the original area scale (not the SQRT values).
For the overall flow level comparisons, the statistics program (Minitab) captured all
measurements (from all subsites) at a particular flow level and computed the averages.
This process was repeated for each flow level. For the flow level comparisons within
each subsite, the statistics program used all measurements at a particular flow level at that
one subsite and computed the average. This process was repeated for each flow level at
the one subsite and repeated for all other subsites and flow levels. For all statistical tests,
subsite data were considered subsamples of each site (1-6).

3.0 Results

3.1 Subsite Habitat Descriptions

A description ofpertinent habitat features for each of 13 monitoring subsites based on the
information gathered during the initial base flow habitat measurements is provided in this
section. More detailed habitat descriptions and site habitat assessment data forms for
most subsites in this study can be found in the Poe Powerhouse Project 2000/200112002
FYLF Survey Results report (GANDA 2003). Habitat descriptions of additional habitats
are provided in Appendix I. Figure 1.1.1 shows the location of all Poe FYLF Flow Study
survey subsites.

3.1.1 Site 1 - Poe Powerhouse Area

Site 1 is located at the tail-out of a long riverine pool where a large cobble island forms a
low-gradient side channel in a braided section of the NFFR that flows into Big Bend
Reservoir adjacent to Poe Powerhouse. The powerhouse is located at the top of Big Bend
Reservoir (functionally, Poe Powerhouse afterbay), impounded by the Big Bend Dam
which is located about 1.3 Ian downstream from Poe Powerhouse. Site 1 is 431 m in
overall length and consists of two subsites, one of which was evaluated during this flow
study (Subsite Ib). Areas within 300 m upstream or downstream of the Poe Powerhouse
Site contained no suitable habitat for FYLF, according to parameters outlined in the study
plan (pG&E 2002a; Appendix B).

3.1.1.1 Subsite 1b - Poe Powerhouse

Subsite Ibis a low-gradient cobble bar located at the tail-out of the long pool and at the
top of the large cobble island that forms two channels adjacent to the powerhouse. The
subsite length included 70 m along the base of the pool tail-out. Substrate composition
for Subsite Ib was mostly cobble (40%) and boulder (20%). Aquatic cover consisted of
90 percent algae/detritus, 30 percent gaps in substrate, and approximately 10 percent
vegetation (mostly sedge). Bankfull width measured 104 m. Wetted channel width
remained constant at 92 m.

3.1.2 Site 2 - Swimmer's Beach Area
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The Swimmer's Beach area (Site 2) is located about one river kilometer upstream from
Poe Powerhouse, and about 400 m upstream of the Poe Powerhouse Road bridge crossfug
over the NFFR. From the top, the entire site extends for 435 m downstream along a run,
through a low-gradient riffle, into a long main channel pool, and down to the pool tail-out
at another low-gradient riffle. There are three subsites in this area and. all three were
included in this study. Thee additional habitat areas adjacent to the Swimmer's Beach
Site were included in the study and evaluated as outlined in the study plan (pG&E 2002a;
Appendix B).

3.1.2.1 Subsite 2a

Subsite 2a is a low-gradient cobble bar and backwater pool area at the tail-out of the long
pool at Swimmer's Beach. The subsite length included 67 m along the base of the tail­
out. Substrate composition for Subsite 2a was mostly cobble (80%) with a few boulders
(10%) and gravel/pebble (10%). Aquatic cover consisted of90 percent algae/detritus, 60
percent gaps in substrate, and about 20 percent vegetation. Bankfull width measured 58
m. Wetted channel width remained .constant at 52 m.

3.1.2.2 Subsite 2b

Subsite 2b is a low-to-moderate gradient cobblelboulder bar along the right bank in the
middle portion of the main channel pool at the Swimmer's Beach area. Subsite 2b was
93 m in length and· composed of 50 percent boulder, 40 percent cobble, and 10 percent
gravel/pebble. Aquatic cover consisted of 80 percent algae/detritus, 70 percent gaps in
substrate, and little or no aquatic vegetation. Bankfull width measured 44 m. Wetted
channel width remained constant at 37m.

3.1.2.3 Subsite 2c (Right Bank)

Subsite 2c RB (Right Bank) is a low-gradient cobblelboulder lateral bar on the right bank
along the run and riffle portion at the top of Site 2 at Swimmer's Beach. The downstream
end ofthis subsite is at the head of a low-gradient riffle at the base of the run. The subsite
length was 37 m and was .estimated at 30 percent boulder, 50 percent cobble, and 20
percent gravel/pebble. Aquatic cover consisted of 70 percent algae/detritus, 60 percent
gaps in substrate, and 30 percent aquatic vegetation. Bankfull width measured 49 m.
Wetted channel width remained constant at 28 m.

3.1.2.4 Subsite 2c (Left Bank)

Subsite 2c LB (Left Bank) is a low-gradient cobblelboulder lateral bar on the left bank
along the run and riffle portion at the top of Site 2 at Swimmer's Beach. The lower end
of this subsite is at the head of a low-gradient riffle at the base of the run/glide. Subsite .

-length was 126 in long'arid Was e'stimateda.t 50 percent boulder, 40petcentcobble, and
10 percent gravel/pebble. Aquatic cover consisted of 70 percent algae/detritus, 80
percent gaps in substrate, and 60 percent vegetation. Bankfull width measured-55 m.
Wetted channel width measured 47 m at the bottom ofthe subsite.
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3.1.3 Site 3 - Bardees Bar Area

Site 3 is located in the NFFR Bardees Bar area, approximately 6 km upstream of Poe
Powerhouse. The overall site is 181 m long and includes the lower portion: of a large
main channel pool and a .side pool near its tail-out. There are two subsites in Site 3,
however, only Subsite 3b was selected for this study.

3.1.3.1 Subsite 3b

Subsite 3b is a moderate-to-steep gradient cobble/boulder lateral bar located along the
right bank of the main channel pool at the Bardees Bar old bridge crossing. The length
was 64 m and substrate composition was estimated as 50 percent cobble, 20 percent
boulder, 20 percent graveVpebble, and 10 percent sand. Aquatic cover consisted of 10
percent algae/detritus, 60 percent gaps in substrate, and 10 percent aquatic vegetation.
Bankfull width measured 48 m. Wetted channel width measured 40 m at the bottom of
the subsite.

3.1.4 Site 4 - Flea Valley Creek Area

The Flea Valley Creek survey area (Site 4) is located on the NFFR at its confluence with
Flea Valley Creek and adjacent to the Pulga railroad siding and town site, about 1 Ian
downstream of Poe Dam. The overall site length is419 m. The top half is low-gradient
run and riffle, and the bottom half is low-gradient run. Site 4 includes four subsites that
were selected for this study. One additional habitat area along the Flea Valley Creek Site
was included in the study and evaluated.

3.1.4.1 Subsite 4a

Subsite 4a is a 72 m long by 6 m wide section of low-gradient boulder/sedge margin
along the right bank of the NFFR approximately 10m downstream from the confluence
with Flea Valley Creek. The length of habitat evaluated for this study was 48 m.
Substrate composition for Subsite 4a was estimated as 40 percent cobble, 40 percent
boulder, and 20 percent graveVpebble. Aquatic cover consisted of 60 percent
algae/detritus, 40 percent gaps in substrate, and 10 percent woody debris. Bankfull width
measured 55 m. Wetted channel width measured 24 m to 32 m during the flow study.

3.1.4.2 Subsite 4b

Subsite 4b is a moderate-gradient cobble/boulder lateral bar along the right bank of a
run/glide, formed by the alluvial outflow of Flea Valley Creek into the NFFR. The length
of habitat was 48 m and substrate composition was estimated as 60 percent cobble, 20
percent boulder, and 20 percent graveVpebble. Aquatic cover consisted of 70 percent
algae/detritus, 70 percent gaps in substrate, 10 percent aquatic vegetation, and 30 percent
woody debris. Bankfull width measured 53 m. Wetted channel width ranged from 21 m
to 26 m over the course of the flow study.
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3.1.4.4 Subsite 4d

Subsite 4d is a low-to-moderate gradient lateral cobblelboulder bar located on the right
. bank NFFR opposite the confluence ofFlea Valley Creek. The length ofhabitat evaluated
for this study was an 86.5 m subsite. Substrate composition for Subsite 4d was estimated
as 30 percent cobble, 20 percent boulder, 30 percent gravel/pebble, and 20 percent sand.

.Aquatic cover consisted of 70 percent algae/detritus, 40 percent gaps in substrate, and
<10 percent woody debris. Bankfull width measured 54 m. Wetted 'channel width
ranged from 23 m to 26.5 m over the course of the flow study.

3.1.5 Site 5 - Bardees Bar to Top of Site 6 Area .,

Site 5 is located upstream of the Swimmer's Beach and Site 6 subsites. It is.~,i,JOW­

gradient right-bank boulder/cobble bar and braided channel area almost midway between
Bardees Bar and the top of the Swimmer's Beach site near an unnamed nght;bank
tributary. This area was identified during 2001 and 2002 FYLF breeding habitat surveys
and consists of five subsites, only one of which (Subsite 5a) was evaluated for this study
as outlined in the study plan (pG&E 2002a; Appendix B). It should be noted that
Subsites b,c,d,e (Section 3.1.7) were atypical and evaluated as four transects spaced along
a wide, extensive side channel area and treated in the data as one subsite. Only depths c

and velocities were monitored, and no width or area measurements were recorded for this
composite subsite. Two additional habitat areas were evaluated adjacent to this site.

3.1.5.1 Subsite 5a

Subsite 5a is alow-gradient right bank boulder/cobble bar near a wide, braidbd channel
area located below Bardees Bar. The subsite length was 88 m and substrate composition
was estimated as 40 percent gravel/pebble, 40 percent cobble, 10 percent boulder, and 10
percent sand. Aquatic cover consisted of 90 percent algae/detritus, 30 percent gaps in
substrate, 10 percent aquatic vegetation, and 10 percent woody debris. Bankfull width
measured 79 m. Wetted channel width measured 62 m.

3.1.5.2 Subsite 5b, c, d, e

Subsites Sb-e were evaluated as four combined subsite transects within a wide side­
channel area of Site 5. Subsite 5b measured 36 m; Subsite 5c measured 29 m; Subsite 5d
measured31m; andSubsite5e measured 33 min leIlgth. Qverall substratf: composition
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for this area was estimated as 60 percent boulder, 20 percent cobble, 10 percent
graveVpebble, and 10 percent silt/clay. Aquatic cover consisted of 60 percent
algae/detritus, 60 percent gaps in substrate, 10 percent vegetation, and 20 percent woody
debris. Bankfull width measured 96 m. Wetted channel width measured 62 m.

3.1.6 Site 6 - Bottom of Site 5 to Swimmer's Beach Area

Site 6 is located upstream of Swimmer's Beach and downstream of the Site 5 subsites. It
is a low-gradient left bank boulder/cobble bar. This area was identified during 2001 and
2002 FYLF breeding habitat surveys and consists of only one subsite. One additional
habitat area was considered suitable FYLF habitat and was evaluated.

3.1.6.1 Subsite 6a

Subsite 6a is a low-gradient, left bank boulder/cobble bar along a glide. The subsite
length was 157 m and substrate composition was estimated as 60 percent boulder, 20
percent cobble, 10 percent graveVpebble, and 10 percent sand. Aquatic cover consisted
of 10 percent vegetation, 80 percent algae/detritus, and 50 percent gaps in substrate.
Bankfull width measured 55 m. Wetted channel width measured 21 m.
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Table 3.2. Subsite Descriptions at Base Flow

Pacific Gas and Electric Company
Poe FYLF Flow Study

13

Garcia and Associates
July 2003



3.2 Site-Specific Results

3.2.1 Site 1 - Poe Powerhouse Area

3.2.1.1. Subsite 1b FYLF Habitat Area

Across the five discharge levels, total habitat area decreased (-9.1 %) from 337 m2 at base
flow to 306 m2 during the 310 cfs discharge (Figure 3.2.1, Table 3.2.1.) Specifically,
preferred habitat, 285 m2 at base flow, decreased by 11 m2 (-4%) at the 310 cfs flow.
Marginal habitat, 52 m2 at base flow, decreased by 19 m2 (-37%) at the 310-flow level.

Figure 3.2.1. FYLF habitat area at 5 discharge levels, Subsite lb.
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Table 3.2.1. FYLF habitat area and (%) chan2e from base flow. Subsite Ib
Dischar2e Levels (cfs)

Habitat Area Measurements (mz) 110 150 200 250 310
Preferred Habitat Area 285 258 (-9.4 243 (-14.9) 187 (-34.5) 274 (-4.0
Marginal Habitat Area 52 83 (+60.4 59 (+13.3) 124 (+139.0) 33 (-37.0
Total Habitat Area 337 342 (+1.41 302 (-10.5) 311 (-7.8) 306 (-9.11

3.2.1.2 Subsite Ib Mean Habitat Depths

At base flow (110 cfs), the cobble bar bank gradient was low; the mean preferred habitat
depth was 11 em, and the mean marginal habitat depth was 19 em. At the highest flow
(310 cfs), mean preferred habitat depth was 16 em and mean marginal habitat depth was
18 em (Table 3.2.2). Stage height measurements at base flow were 57 em and changed to
44 em at the 310 cfs flow, a depth increase of 13 cm at the marker (Figure 3.3.10).

Table 3.2.2. Mean depths at 5 discharge levels, Subsite Ib
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Discharge Level (cfs)
Depth Measurements (cm) 110 150 200 250 310

Preferred Average Depth 10.97 12.95 15.06 13.58 16.48
Preferred Habitat Edge Depth 17.15 16.69 18.69 16.92 19.23
Marginal Average Depth 18.60 21.57 22.00 21.77 18.43
Marginal Habitat Edge Depth 23.20 23.71 23.33 24.69 22.00

3.2.1.3 Subsite 1b Mean Habitat Flow Velocities

At base flow (110 cfs), Subsite Ib showed mean preferred habitat flow velocities
betWeen 2 (bottom velocity) and 3 cm/s (habitat edge velocity). Mean marginal habitat
flow velocities were between 10 (bottom· velocity) and 15 cm/s (habitat edge velocity).
At the highest flow (310 cfs), mean preferred habitat velocities were <1 (bottom velocity)
and >2 cm/s (habitat edge velocity). Mean marginal habitat flow velocities ranged
between 7 (bottom velocity) and 15 cm/s (habitat edge velocity) (Table 3.2.3).

I I S b 't IbI·ti t 5 <Ii hT bi 32.3 Ma e . . ean ve OCI es a SC arge eve s, U SI e
Discharge Level (cfs)

Velocity Measurements (cmls) 110 150 200 250 310
Preferred Habitat Edge Velocity 2.54 2.92 2.77 2.77 2.46
Preferred Average Velocity~ 66% 2.45 1.78 2.14 1.25 1.04
Preferred BottomVelocitv 1.62 1.58 2.09 1.17 0.50
Marginal Habitat Edge Velocity 14.60 12.43 15.17 9.08 .15.00
Marginal Average Velocity~ 66% 14.60 10.14 11.67 7.31 8.71
Marginal Bottom Velocity 10.00 9.71 9.17 6.92 6.86

·3.2.1.4 Subsite 1b - Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) was rated at 20 percent at base flows and
increased slightly to 30 percent at the highest flow (310 cfs) where inundation onto the
cobble bar created additional exposed boulder/cobble substrate. Preferred habitat within
Subsite Ib was concentrated in the central pool tail-out region (found roughly between
transects at 15 m and 52 m), with the amount of preferred habitat decreasing at the top
and bottom of the subsite where the two channels are located. The maximum amount of
inundation of the cobble bar extended approximately 5 m from. the baseline flow
edgewater line at 310 cfs, at the 47 m transect interval. The majority of the backwater
inundation was concentrated within the first 52 m of the subsite, where water velocities
were minimal or nonexistent in the pool tail-out river habitat. Inundation of the cobble
bar into suitable edgewater habitats generally decreased in areas near the channel margins
where water velocities increased steadily with increased flows. No suitable FYLF
breeding habitat occurred within 300 m downstream of the subsite, which consisted
mainly of high-velocity run habitat, similar to that found in the two adjacent channels.
Habitat 300 m above Subsitelb consisted of deep pool habitat, with steep bank gradients
unsuitable for FYLF breeding or tadpole rearing. Crayfish (Pacifastacus·· leniusculus)
were observed at Subsite 1b at all flow levels.

o
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3.2.2 Site 2 - Swimmer's Beach Area

3.2.2.1 Subsite 2a FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased (-25%) from 321
m2 at base flow to 240 m2 during the 310 cfs discharge. Specifically, preferred habitat
decreased by 73 m2 and marginal habitat decreased by 8 m2 (Figure 3.2.2, Table 3.2.4).

Figure 3.2.2. FYLF habitat area at 5 discharge levels, Subsite 2a
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Table 3.2.4. FYLF habitat area and (%) change from base flow, Subsite 2a
Diseharl!e Levels (efs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 204 186 -8.7) 133 -34.8) 121 -40.9) 131 (-35.6)
Marginal Habitat Area 117 130 +11) 147 (+25.7) 150 (+28.2) 109 (-7)
Total Habitat Area 321 316 -1.5) 280 -12.8) 270 -15.8) 240 (-25.2)

3.2.2.2 Subsite 2a Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 14 em, and mean marginal
habitat depth was 35 em. At the highest flow (310 cfs), mean preferred habitat depth was
23 em and mean marginal habitat depth was 38 em (Table 3.2.5). Stage height
measurements at base flow were 60 em and decreased to 42 em at the 310 cfs flow, a
depth increase of 18 em at the marker (Figure 3.3.10).

I I S b 't 2T bl 3 25M d th t 5 di ha e . . . ean eDl sa sc arge eve s, u Sl e a
Diseharee Level (efs)

Depth Measurements (em) 110 150 200 250 310
Preferred Average Depth 14.15 17.62 22.29 20.18 23.38
Preferred Habitat Edge Depth 26.50 26.00 28.25 25.45 26.20
Marginal Average Depth 34.60 39.67 38.27 38.33 38.30
Marginal Habitat Edge Depth 41.70 42.22 45.45 44.50 44.60
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(-) 3.2.2.3 Subsite 2a Mean Habitat Velocity

At base flow (110 cfs), the preferred habitat flow velocities were between <1 (bottom
velocity) and >1 cm/s (habitat edge velocity). Marginal habitat flow velocities were
between <1 (bottom velocity) and <2 cm/s (habitat edge velocity). At the highest flow-
(310 cfs), mean preferred habitat velocities were recorded at <1 cmIs for both bottom

and habitat edge velocities. Marginal flows were between <1 (bottom velocity) and 3
cm/s (habitat edge velocity) (Table 3.2.6).

I I S b ·t 2I·ti t 5 di hT bI 326Ma e . . . ean ve OCI es a sc arge eve s, U SI e . a
Discharg:e Level (cfs

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 1.15 0.75 0.83 1.27 0.70
Preferred Average Velocity (aJ 66% 0.47 0.28 0.55 1.00 0.70
Preferred Bottom Velocity 0.48 0.10 0.18 0.36 0.10
Marginal Habitat Edge Velocity 1.70 2.00 3.55 4.25 3.10
Marginal Average Velocity (aJ 66% 1.50 1.11 2.73 2.75 0.90
Marginal Bottom Velocity 0.90 0.78 1.18 1.08 0.30

o

3.2.2.4 Subsite 2a Habitat Complexity and Qualitative Observations

Complexity ofhabitat (exposed boulder/cobble) was rated low at 10 percent at base flow.
As water levels came up, complexity at this subsite diminished. However, at higher
flows (250 and 310 cfs), water inundated the cobble bar and created more exposed
boulder/cobble bringing the complexity rating back to 10 percent. Preferred FYLF
habitat within Subsite 2a was concentrated in the shallow area near the top of the subsite,
roughly between transects at 13 m and 43 m, linear distance. Preferred habitat decreased
near the top of the subsite (at 0 m) due to the presence of a swift flowing channel that
drained the pool tail-out. At approximately 43 m,the bank gradient gradually increased
and the amount ofpreferred habitat decreased as water levels rose. As discharge levels
increased, the cobble bar became increasingly inundated, particularly between 0 m and
approximately 30 m linear distance along the subsite. At 310 cfs,a second channel was
created through the cobble bar, connecting it to the main channel of the river just
upstream of Subsite 2a (300-). Inundation of the cobble bar, which created backwater
shallows, continued at moderate levels to approximately 43 m linear distance. Beyond
this area, little or no inundation occurred due to the steep bank gradient, resulting in an
overall increase in depth without an increase in water velocity. No additional FYLF
breeding habitat occurred 300 m upstream of Subsite 2a. This was due to the presence of
a sandy beach (Swimmer's Beach) as well as a low-gradient, but swift running channel
that separates subsites 2a and 2b. Additional potential FYLF breeding habitat was
identified 69 m downstream of Subsite 2a. One adult FYLF and several juveniles were
observed during the first two flows, but not observed during or after the 200cfs
discharge. Several terrestrial and aquatic gaiter snakes and cyprinids were also present.
Crayfish were observed at Subsite 2a at all flow levels.
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3.2.2.5 Subsite 2b FYLF Habitat Area

Across the five discharge levels, total habitat decreased (-12%) from 347 m2 at base flow
to 306 m2 during the 310 cfs discharge. Preferred habitat decreased by 64 m2

, but
marginal habitat increased by 23 m2 (Figure 3.2.3, Table 3.2.7).

Figure 3.2.3. FYLF habitat area at 5 discharge levels, Subsite 2b
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Table 3.2.7. FYLF habitat area and (%) change from base t1()w. Subsite 2b
Disehare:e Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

PreferredHabitat Area 245 233 (4.9 169 -30.9) 191 (-21.8) 181 -26.1)
Marginal Habitat Area 102 91 (-10.3 120 (+17.6) 117 (+14.5) 125 (+22.3)
Total Habitat Area 347 325 (-6.5 289 -16.7) 308 (-11.1) 306 -11.9)

3.2.2.6 Subsite 2b Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 17 em and mean marginal
habitat depth was 39 em. At the highest flow (310 cfs), mean preferred habitat depth was
23 em, and mean marginal habitat depth was 40 em (Table 32.8). Stage height
measurements at base flow were 60 em and decreased to 37 em at the 310 cfs flow, a
depth increase of23 em at the marker.

I I S b 't 2ba e . . . ean ep1 sa sc arge eve s. u Sl e .
Disehare:e Level (efs)

Depth Measurements (em) 110 150 200 250 310
Preferred Average Depth 17.44 21.18 22.94 23.00 23.19
Preferred Habitat Edge Depth 29.00 28.50 29.88 28.35 28.94
Marginal Average Depth 38.63 37.73 40.12 39.06 39.71
Marginal Habitat Edge Depth 47.81 47.27 49.00 47.53 47.71

T bl 3 28M d th t 5 di h
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Cj
3.2.2.7 Subsite 2b Mean Habitat Velocities

At base flow (110 cfs), the preferred habitat flow velocities were between 0 (bottom
velocity) and 2 cm/s (habitat edge velocity). Marginal habitat flow velocities were
between 0 (bottom velocity) and 1 cm/s (habitat edge velocity). At the highest flow (310
cfs), mean preferred habitat velocities were <1 cm/s for both bottom and habitat edge
velocities. Mean marginal flows were <1 (bottom velocity) and <2 cm/s (habitat edge
velocity) (Table 3.2.9).

I I S b' 2b5 di hI ..T bi 329 Ma e . . . ean ve oCIties at sc arl!e eve S. U SIte
Discharge Level (cfs

Velocity Measurements (cmls) 110 150 200 250 310
Preferred Habitat Edge Velocitv 2.00 0.81 0.82 1.53 0.94
Preferred Average Velocity (a) 66% 0.47 0.28 0.35 0.94 0.31
Preferred Bottom Velocity 0.00 0.40 0.06 0.53 0.31
Marginal Habitat Edge Velocity 0.56 1.27 3.76 4.47 1.53
Marginal Average Velocity (a) 66% 0.56 0.80 2.41 3.06 0.82
Marginal Bottom Velocity 0.00 0.40 1.24 2.71 0.59

3.2.2.8 Subsite 2b Habitat Complexity and Qualitative Observations

Complexity ofhabitat (exposed boulder/cobble) was estimated at 50 percent at base flows
and increased slightly to 60 percent at the highest flow, particularly at the upper portion
of the subsite. Preferred FYLF breeding habitat within Subsite 2b was concentrated
towards the top of the subsite, approximately between linear distances 33 m and §'3'm. In
this area, the cobble bar gradient decreased relative to the downstream portion of the
subsite. The lower bank gradient allowed for an increase in backwater pools and
shallows of the cobble bar as discharge levels increased. The bottom one-third of the
subsite had a steeper bank gradient that resulted in less inundation of the bar and, as
flows increased, depths tended to increase without a corresponding increase in water
velocity. Two adult FYLF and several juveniles were observed during' the base flow
events, but were not observed after the 200 cfs discharge. Crayfish and cyprinids were
observed at Subsite 2b at all flow levels. Additional potential FYLF breeding habitat was
identified 16 m upstream of Subsite 2b.

3.2.2.9 Subsite 2c RB FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased (-22%) from 135
m2 at base flow to 106 m2 during the 310 cfs discharge. Specifically, preferred habitat
decreased by 4 m2 and marginal habitat decreased by 25 m2 (Figure 3.2.4, Table 3.2.10).
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Figure 3.2.4. FYLF habitat area at 5 discharge levels, Subsite 2c RB
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Table 3.2.10. FYLF habitat area and (%) chan2e from base flow. Subsite 2c RB
Discharlle Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 58 73 (+25.3) 55 (-4.2) 73 (+26.7) 54 (-6.5)
Marginal Habitat Area 77 68 (-11.9 62 (-19.1) 42 (-45) 52 (-33.2)
Total Habitat Area 135 141 (+4.1) 118 (-12.7) 116 (-14.3) 106 (-21.7)

3.2.2.10 Subsite 2c RB Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 14 em and mean marginal
habitat depth was 25 em. At the highest flow (310 cfs), mean preferred habitat depth was
17 em and mean marginal habitat depth was 27 em (Table 3.2.11). Stage height
measurements at base flow were 74 em and decreased to 63 em at the 310 cfs flow, a
depth increase of 11 em at the marker.

I ISb' 2RBT bl 3 211M d h 5 d' ha e • • . ean eDt sat ISC ar2e eve S. U site c
Discharlle Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Average Depth 13.63 14.80 13.29 14.25 16.67
Preferred Habitat Edge Depth 16.75 19.63 14.57 18.00 20.00
Marginal Average Depth 24.63 23.50 21.88 26.86 27.29
Marginal Habitat Edge Depth 26.25 28.00 24.63 29.86 27.71

3.2.2.11 Subsite 2c RB Mean Habitat Velocity

At base flow (110 cfs), the mean preferred habitat flow velocities were 1 (bottom
velocity) and 4 cm/s (habitat edge velocity). Marginal habitat flow velocity means were
between 10 (bottom velocity) and 18 cm/s (habitat edge velocity). At the highest flow
(310 cfs), mean preferred habitat velocities were between 2 cm/s (bottom velocity) and 5
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n crn/s (habitat edge velocity). Margined habitat flow velocities were between 14 (bottom
velocity) and 17 cm/s (habitat edge velocity) (Table 3.2.12).

IISb'2RB5 di hI ..T bi 3212 Ma e . . . ean ve oClties at sc ar2e eve s. U SIte C
Disehar~e Level (efs)

Velocity Measurements (em/s) 110 150 200 250 310
Preferred Habitat Edge Velocitv 3.88 4.25 4.71 5.00 5.00
Preferred Average Velocity ~ 66% 2.38 1.60 4.00 2.00 3.17
Preferred Bottom Velocity 1.25 2.40 3.43 2.25 2.00
Marginal Habitat Edge Velocity 18.13 12.75 17.88 14.14 17.14
Marginal Average Velocity~ 66% 14.25 7.25 14.00 8.57 12.57
Marginal Bottom Velocity 10,13 5.38 8.63 9.43 14.43

o

3.2.2.12 Subsite 2c RB Habitat Complexity and Qualitative Observations

Subsite 2c RB is located just upstream of low-gradient riffle habitat on a lateral cobble
bar. Habitat complexity was estimated at 60 percent at base flows, decreasing slightly to
50 percent at the highest flow. Backwater inundation of the cobble bar increased
towards the top of the subsite, where bank gradient gradually decreased. As flow levels
increased, numerous smaller currents fonned around larger cobble and boulder substrate
near the edgewater, particularly in the downstream portion of the subsite (at 0 m).
Smaller currents caused fragmentation between preferred and marginal habitat and
created patches with higher flow velocities. At flow levels greater than 200 cfs".:both

. ends of the subsite lost suitable habitat. At the 5 m linear distance transect, increased
water velocities (avg. 25 crn/s) at the edgewater accounted for loss of suitable habitat. At
37m linear distance, increased depths contributed to the loss of suitable habitat .At
higher discharge levels, a deepening side-channel pool was created at the top of the
subsite near a large section ofbedrock, also decreasing the width of suitable habitat. No
potential FYLF breeding habitat was identified within 300 m upstream of Subsite 2c RB,
mainly due steep bank gradients as well as close proximity to other established subsites..
One adult FYLF and several juveniles were present and one southern alligator lizard
(Elgaria multicarinatus) was observed. Crayfish were abundant throughout all flow
levels.

3.2.2.13 Subsite 2c LBFYLF Habitat Area

Over the range of the five discharge levels, total habitat area remained approximately the
same «1 % increase) at 547 m2 at base flow (110 cfs) and 547 m2 duriilg the 310 cfs
discharge. However, preferred habitat decreased by 169 m2

, while marginal habitat
increased by 170 m2 (Figure 3.2.5, Table 3.2.13). .
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Figure 3.2.5. FYLF habitat area at 5 discharge levels, Subsite 2c LB.
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Table 3.2.13. FYLF habitat area and (%) chanl!e from base flow, Subsite 2c LB
DischarlZe Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 513 538 (+4.9) 405 (-21) 298 (-42) 344 (-33)
Marginal Habitat Area 34 68 (+100) 188 (+460) 297 (+783) 203 (+504)
Total Habitat Area 547 606 (+10.9) 593 (+8.5) 594 (+8.7) 547 (+0.1)

3.2.2.14 Subsite 2c LB Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 14 em, and mean marginal
habitat depth was 33 em. At the highest flow (310 efs), mean preferred habitat depth was
23 em, and mean marginal habitat depth was 26 em (Table 3.2.14). Stage height
measurements at base flow were 60 em and decreased to 42 em at the 310 cfs flow, a
depth increase of 18 em at the marker.

I I Sb' 2LBT bl 3 2 14 M d h 5 di ha e . . . ean ellt sat sc arl!e eve s. u. SIte c
Discharge Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Average Depth 13.62 15.73 19.22 21.23 22.64
Preferred Habitat Edge Depth 21.08 22.42 23.50 26.17 26.18
Mar2inal Averag~ Depth 33.33 25.29 27.00 29.69 26.23
Mar!rinal Habitat Edge Depth 42.33 32.00 30.30 31.92 34.70

3.2.2.15 Subsite 2c LB Mean Habitat Velocity

At base flow (110 cfs), the preferred habitat flow velocities were <1 (bottom velocity)
and 1 cm/s at the habitat edge. Marginal habitat flow velocities were between 0 (bottom
velocity) and <1 cm/s (habitat edge velocity). At the highest flow (310 cfs), mean
preferred habitat velocities were <1 cm/s (bottom velocity) and >2 cm/s (habitat edge
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, ./

velocity). Marginal habitat flow velocities were between 2 (bottom velocity) and 8 cm/s
(habitat edge velocity) (Table 3.2.15).

Table 3 2 15 Mean velocities at 5 discharae levels Subsite 2c LB. . . L>< ..
Discharee Level (cfs

Velocity Measurements (cmls) 110 150 200 250 310
Preferred Habitat Edge Velocity 1.00 2.25 2.58 3.08 2.18
Preferred Average Velocity (a), 66% 0.78 0.91 1.34 1.90 1.2
Preferred Bottom Velocity 0.09 0.42 0.68 0.92 0.50
Marginal Habitat Edge Velocity 0.33 4.57 7.20 8.69 7.60
Mar,ginal Average Velocity (a), 66% 0.33 2.86 5.60 . 5.85 4.80
Marginal Bottom Velocity 0.00 2.86 3.10 4.85 2.31

o

3.2.2.16 Subsite 2c LB Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) at Subsite 2c LB was estimated at 80
percent during base flow and increased to 90 percent at the highest flow when the cobble
bar became inundated creating additional exposed boulder/cobble. Inundation of the
cobble bar at this subsite was fairly extensive due mainly to a low bank gradient located
laterally along glide river habitat. Approximately 60 percent of the cobble bar became
partially, inundated at the 250 cfs release. No qualitative net loss or gain of suitable
habitat was observed at Subsite 2c LB during the study. Near the wetted channel edge, at
approximately the 20 m linear distance transec~, was an isolated side pool, which became
connected to the main channel of the river at the 250 and 310 cfs flows. At these ]$igher
flows, preferred habitat disappeared due to increased water velocities at the bottom ofthe
subsite between linear distances 0 m and 20 m. Additional potential FYLF breeding
habitat was located 32 m upstream of Subsite 2c LB. Juvenile frogs were observed
during the· first three flow events. Crayfish were abundant throughout all flow levels.

3.2.3 Site 3 - Bardees Bar Area

3.2.3.1 Subsite 3b FYLF Habitat Area

Over the range of the five discharge levels, total habitat area showed a decrease (-4%)
with 101 m2 at base flow to 97 m2 during the 310 cfs discharge. Specifically, preferred
habitat decreased slightly by 9 m2

, and marginal habitat increased slightly by 5.5 m2

(Figure 3.2.6, Table 3.2.16).
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Figure 3.2.6. FYLF habitat area at 5 discharge levels, Subsite 3b•
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Table 3.2.16. FYLF habitat area and (%) chan2e from base flow. Subsite 3b
Discharge Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 68 65 (-4.7) 56 (-16.6) 58 (-14.5) 59 (-13.5)
Marginal Habitat Area 33 37 (+11.7) 38 (+16.6) 39 (+17.4) 38 (+16.7)
Total Habitat Area 101 101 (+0.7) 95 (-5.8) 96 (-4.1) 97 (-3.6)

3.2.3.2 Subsite 3b Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 20 em and mean marginal
habitat depth was 42 em. At the highest flow (310 cfs), mean preferred habitat depth was
20 em, and mean marginal habitat depth was 42 em (Table 3.2.17). Stage height
measurements at base flow were 53.5 em and decreased to 28 em at the 310 efs flow, a
depth increase of25.5 em at the marker.

I I S b' 3bT bl 3 2 17 M d h 5 di ha e . . . ean eot sat sc arl!e eve s, u site
Discharge Level (cfs)

Depth Measurements (cm) 110 150 200 250 310
Preferred Average Depth 19.90 18.60 19.40 17.90 19.80
Preferred Habitat Edge Depth 30.00 30.00 30.00 30.00 30.00
Marginal Average Depth 42.40 41.20 41.30 40.90 41.50
Marginal Habitat Edge Depth 50.00 50.00 50.00 50.00 50.00

3.2.3.3 Subsite 3b Mean Habitat Velocities

At base flow (110 efs), the mean preferred habitat velocities were 1 cm/s at both the
bottom and the habitat edge velocities. Mean marginal habitat velocities were between 1
(bottom velocity) and 2 cm/s (habitat edge velocity). At the highest flow (310 cfs), mean
preferred habitat velocities were>1 cm/s at both the bottom and the habitat edge. Mean
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--.o marginal habitat velocities were between 1 (bottom velocity) and 4 cm/s (habitat edge
velocity) (Table 3.2.18).

I I S b 't 3bI 'ti t 5 d' hT bl 3218 Ma e , . . ean ve OCI es a ISC arge eve s, U Sl e
Discharl!:e Level (cfs

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 1.00 1.46 1.00 1.43 1.29
Preferred Average Velocity @ 66% 1.00 1.00 1.00 1.00 1.00
Preferred Bottom Velocity 1.00 1.00 1.00 1.00 1.00
Marginal Habitat Edge Velocity 2.07 2.00 1.71 - 3.79 3.71
Marginal Average Velocity@ 66% 1.64 1.71 1.50 2.43 2.86
Marginal Bottom Velocity 1.00 1.00 1.00 1.00 1.29

3.2.3.4 Subsite 3b Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) at Subsite 3b was estimated at 10 percent
during base flow and remained near 10 percent at the highest flow. At 250 cfs, the
wetted edge of the moderate-to-steep gradient cobble/boulder bar had moved up
noticeably from base flows, but suitable habitat did not appear to change much, although
flow velocities appeared slightly higher. At 310 cfs, it appeared that the flow in the deep
main channel pool adjacent to the subsite may have started to eddy, and flow velocities in
the suitable habitat areas may have decreased somewhat.

o 3.2.4 Site 4 - Flea Valley Creek Area

3.2.4.1 Subsite 4a FYLF Habitat Area

Over the range of the five discharge levels, total habitat area increased by 99 m2 (+45%).
Specifically, preferred -habitat increased approximately 69 ni2, and marginal habitat
increased approximately 30 m2 (Figure 3.2.7, Table 3.2,19).

Figure 3.2.7. FYLF habitat area at 5 discharge levels, Subsite 4a
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Table 3.2.19. FYLF habitat area and (%) chan2e from base flow. Subsite 4a
Dischare:e Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 73 51 (-30.9) 38 (-48) 111 (+51.2) 142 (+93.5)
Marginal Habitat Area 146 130 (-11.1) 166-(+14) 141 (-3.6) 176 (+20.61
Total Habitat Area 219 180 (-17.8) 205 (-6.8) 252 (+14.8) 318 (+45)

3.2.4.2 Subsite 4a Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 19 em and mean marginal
habitat depth was 38 em. At the highest flow (310 cfs), mean preferred habitat depth was·
19 em, and mean marginal habitat depth was 42 em (Table 3.2.20). Stage height
measurements at base flow were 61.5 em and decreased to 39 em at the 310 cfs flow, a
depth increase of22.5 em at the marker (Figure 3.3.10).

I I S b' 4T bl 3 2 20 M d h 5 di ha e . . . ean ept sat sc arge eve s. u SIte a
Discharae Level/'cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Average Depth 19.09 19.56 19.67 15.71 18.88
Preferred Habitat Edge Depth 25.64 24.56 22.33 18.71 24.88
MarlZinal Average Deoth 37.64 40 36.09 41.6 41.75
Marginal Habitat Edge Depth 41.91 42.15 44.91 45.8 43.13

3.2.4.3 Subsite 4a Mean Habitat Velocities

At base flow (110 cfs), the mean preferred habitat velocities were between 0 cm/s at
bottom and 2 cm/s at the habitat edge. Mean marginal habitat velocities were between 2
(bottom velocity) and 6 cm/s (habitat edge velocity). At the highest flow (310 cfs), mean
preferred habitat velocities were 2 cmJs at the bottom and 3 cm/s at the habitat edge.
Mean marginal habitat velocities were near 3 for both the bottom and habitat edge (Table
3.2.21).

I I S b' 45 di hI ..T bI 3221 Ma e . . . ean ve oCIties at sc ar2e eve S. u SIte a
Discharge Level (cfs

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 1.91 2 2.67 1.14 2.63
Preferred Average Ve10citv @ 66% 1 0.78 2 0.86 2.25
Preferred Bottom Velocity .45 4.44 4.4 0.86 1.88
Marginal Habitat Edge Velocity 6.09 6.46 5.73 2 2.88
Marginal Average Velocity @ 66% 3.36 3.62 5.27 2.6 2.5
MarlZinal Bottom Velocity 1.73 3.15 3.82 2.2 3.13

3.2.4.4 Subsite 4a Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) was estimated at 10 percent during base
flow and increased slightly to 20 percent at the highest flow. During base and 150 cfs
flow levels, conditions remained relatively similar. At the 200 cfs flow some new pools
were formed further in from the margin, and bottom velocities increased. At the top of
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o the subsite, a few isolated pools were fonned, but were not suitable for FYLF habitat. At
the 250 cfs flow, boulder exposure increased and complexity was reassessed at 20
percent. Between the 250 cfs and 310 cfs flows, there was deeper water (>50 em) along
the edge of the boulder/sedge habitat and extensive sedges lowered velocities within the
preferred areas. Total habitat increased overall by nearly 100 m2

•

3.2.4.5 Subsite 4b FYLF Habitat Area

Over the range of the five discharge levels, total habitat area increased by 23 m2

(+11.5%). Specifically, preferred habitat increased approximately 17 m2
, and marginal

habitat increased approximately 6 m2 (Figure 3.2.8, Table 3.2.22).

Figure 3.2.8•. FYLF habitat area at 5 discharge levels, Subsite 4b
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Table 3.2.22. FYLF habitat area and (%) chang:e from base flow, Subsite 4b
Discharge Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 69 69 (-1.2) 48 (-30.8) 73 (+5.3) 86 (+24.3)
Mare:inal Habitat Area 132 112 (-15.2) 124 (-6.2) 128 (-3.4) 138 (+4.7)
Total Habitat Area 202 181 (-10.4) 172 (-14.7) 201 (-0.4) 225 (+11.5)

3.2.4.6 Subsite 4b Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 15 em, and mean marginal
habitat depth was 35 em. At the highest flow (310 cfs), mean preferred habitat depth
was 19 em, and mean marginal habitat depth was 39 em (Table 3.2.23). Stage height
measurements at base flow were 50.5 em and decreased to 24 em at the 310 cfs flow, a
depth increase of 26.5 cm at the marker. Subsite 4b had a larger increase in depth at the
marker than any other subsite.
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1 I S b 't 4bT bi 3 2 23 M d h 5 di ha e . . . ean eDt sat sc are:e eve s. U SI e
Discharl!e Level (cfs)

Depth Measurements (cm) 110 150 200 250 310
Preferred Habitat Edge Depth 21.79 25.29 24.6 24.5 24
Preferred Average Depth 14.5 13.29 16 17.83 18.5
Marmnal Habitat Edge Depth 43.43 38.25 41.43 47.75 46.4
Marginal Average Depth 34.57 31.38 34.14 32 39

3.2.4.7 Subsite 4b Mean Habitat Velocity

At base flow (110 cfs), the mean preferred habitat velocities were between 0 cm/s at
bottom and 2 cm/s at the habitat edge. Mean marginal habitat velocities were between 4
(bottom velocity) and 11 cm/s (habitat edge velocity). At the highest flow (310 cfs),
mean preferred habitat velocities were 3 cm/s at bottom and 3 cm/s at habitat edge
velocities. Mean marginal habitat velocities were 3 cm/s for bottom and 7 cm/s for
habitat edge velocity (Table 3.2.24).

I I S b 't 4bI·ti t 5 di hT bi 3224 Ma e . . . ean ve OCI es a sc are:e eve s. u 81 e
Dischar2e Level (cfs)

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 2 4.71 3.2 3.83 2.83
Preferred Average Velocity @ 66% 1 1.71 2.6 2.67 3.33
Preferred Bottom Velocity 0.21 1.29 2 2.83 3.33
Marginal Habitat Edge Velocity 10.57 11 10.43 9.25 7
Marginal Average Velocity ~ 66% 9.86 7.38 9.71 5 3.2
Marginal Bottom Velocity 3.79 3.38 6.71 7 3

3.2.4.8 Subsite 4b Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) was estimated at 10 percent during base
flow and decreased only slightly at the highest flow, mostly in the lower portion of the
subsite. During base flow, a juvenile FYLF was observed. At 150 cfs, flow velocities
and depths beyond the 32 m linear distance transect were unsuitable, reducing the total
length of the subsite by nearly 16 m. At the 310 cfs flow level, 2 m was regained at the
top ofthe subsite. Total habitat increased overall.

3.2.4.9 Subsite 4c FYLF Habitat Area

Over the range of the five discharge levels, total habitat area increased by 23 m2 (+4%).
Specifically, preferred habitat decreased approximately 6 m2

, and marginal habitat
increased approximately 30 m2 (Figure 3.2.9, Table 3.2.25).
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Figure 3.2.9. FYLF habitat area at 5 discharge levels, Subsite 4c

Table 3.2.25. FYLF habitat area and (%) chaDf!e from base floW, SuJ)site 4c
Discharge Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 226 233 +3.2) 248 (+9.9) 216 (-4.3) 220 (-2.7)
Marginal Habitat Area 331 356 +7.6) 341 (+3.3) 352 (+6.7) 360 (+9)
Total Habitat Area 556 589l+5.8) 590 (+6) 578 (+4) 580 (+4.3)

3.2.4.10 Subsite 4c Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 18 em, and mean marginal
habitat depth was 29 em. At the highest flow (310 cfs), mean preferred habitat depth was
17 em, and mean marginal habitat depth was 26 em (Table 3.2.26). Stage height
measUrements at base flow were 56 em and decreased to 39.7 em at the 310 cfs flow, a
depth increase of 16.3 em.
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T bl 3 2 26 M d h 5 di ha e . . . ean ent sat sc ar2e eve s, u SI e c
Diseharl!e Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Habitat Edge Depth 20.61 22.73 22.38 19.83 21.08
Preferred Average Depth 17.78 20.82 17.62 18.25 17.23
Marl!inal. Habitat Edge Depth 30.53 29.22 26.89 29.9 25
Marginal Average Depth 28.53 26.56 28.56 29.8 26.25

Pacific Gas and Electric Company
Poe FYLF Flow Study

3.2.4.11 Subsite 4c Mean Habitat Velocity

At base flow (110 cfs), the mean preferred habitat velocities were between 1 cm/s at the
bottom and 3 cm/s at the habitat edge. Mean marginalhabitat velocities were between 3
(bottom velocity) and 9 cm/s (habitat edge velocity); At the highest flow (310 cfs), mean
preferred habitat velocities were 2 cm/s at the bottom and 3 cm/s at the habitat edge.
Mean marginal habitat velocities were 6 cmJs for the bottom and 14 cm/s for the habitat
edge (Table 3.2.27).
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I I S b' 45 di hI ..T bI 3227 Ma e . . . ean ve oCIties at sc arge eve s. u sIte C
Discharge Level (cfs

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 3.06 2.45 3.08 3.33 3.08
Preferred Average Velocity @ 66% 2.22 2.09 1.92 2.17 2.23
Preferred Bottom Velocity 1.28 1.36 1.54 1.58 1.62
Marginal Habitat Edge Velocity 8.73 9.33 14.33 13.4 14.08
Marginal Average Velocity@ 66% 8.13 8.67 9.89 11.8 10.17
Marginal Bottom Velocity 3.13 3.89 3.67 6.4 5.67

3.2.4.12 Subsite 4c Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) was estimated at 40 percent during base
flow, but increased to approximately 70 percent at the 150 cfs flow. Exposed
boulder/cobble (i.e., complexity) declined over the remaining flow levels and returned to
approximately 40 percent at the 31.0 cfs flow. Exposed boulder increased during the 200
cfs flow; changes were most noticeable during the 250 cfs flow level when waters began
to inundate the cobble bar. As flows increased, several treefrogs (Hyla regilla) and
FYLFs were observed in newer edgewater areas. Total habitat increased slightly over the
course ofthe flow study.

3.2.4.13 Subsite 4d FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased by approximately
123 m2 (-28%). Specifically, preferred habitat decreased 55 m2

, and marginal habitat
decreased approximately 69 m2 (Figure 3.2.10, Table 3.2.28).

Figure 3.2.10. FYLF habitat area at 5 discharge levels, Subsite 4d
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o
Table 3.2.28. FYLF habitat area and (%) change from base flow. Subsite 4d

Dischar2e Levels (cfs)
Habitat Area Measurements (m2

) 110 150 200 250 310
Preferred Habitat Area 171 157 (-8.l) 159 -6.6) 142 (-16.7) 116 (-32)
Marginal Habitat Area 274 251 (-8.4) 266 -2.8) 252 (-7.9) 205 (-25.2)
Total Habitat Area 444 407 (-8.3) 425 -4.3) 394 (-11.3) 321 (-27.8)

3.2.4.14 Subsite 4d Mean Habitat Depth

At base flow (110 cfs);' the mean preferred habitat depth was 16 em and mean marginal
habitat depth was 32 em. At the highest flow (310 cfs), mean preferred habitat depth was
16 em and mean marginal habitat depth was 31 cm (Table 3.2.29). Stage height
measurements at base flow were 58 em and decreased to 35.4 cm at the 310 cfs flow, a
depth increase of22.6 ,em at the marker.

I I S b 't 4dT bl 3 2 29 M d h 5 di ha e . . . ean eot sat sc arge eve s. u Sl e
Discharl!e Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Habitat Edge Depth 18.93 21.92 22 21.91 22.42
Preferred Average Depth 15.73 16.77 15.94 19.91 16.33
Marlrinal Habitat Edge Depth 36.73 37.82 33.86 31.92 34.38
Marginal Average Depth 32.09 32.82 26.79 29.33 30.77

3.2.4.15 Subsite 4d Mean Habitat Velocities

At base flow (110 cfs), the mean preferred habitat velocities were between 2 cm/s at the
bottom and 4 cm/s at the habitat edge. Marginal habitat flow velocities were between 5
(bottom velocity) and 13 cm/s (habitat edge velocity). At the highest flow (310 cfs),
velocities remained about the same as during the base flow. Mean preferred habitat
velocities were 2 cmJs at the bottom and 4 cm/s at the habitat edge velocities. Marginal
habitat flow velocities were between 5 cm/s for the bottom and 13 cm/s for the habitat
edge (Table 3.2.30).

o

Table 3 2.30 Mean velocities at 5 discharoe levels Subsite 4d. . ' ...' '.
Discharae Level (cfs)

Velocity Measurements (cm/s) 110 150 200 250 .310
Preferred Habitat Edge Velocity 3.6 3.46 3.31 3.55 3.5
Preferred Average Velocity ~ 66% 2.33 2.38 2.19 2.09 2.08
Preferred Bottom Velocity 2 1.38 2.06 1.64 1.92
Marginal Habitat Edge Velocity 12.64 15.45 14.5 12.33 12.92
Marginal Average Velocity~ 66% 10.36 11.09 7.93 9 9.15
MatlrinalBottomVelocity 4.73 4.45 5:07 5.42 5.31

..
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3.2.4.16 Subsite 4d Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) was estimated at 20 percent during base
flow, decreased to less than 10 percent during the 150 cfs flow, and did not change
through the highest flow. At the 150 and 200 cfs flows, there was an increase in braided
channels, reducing measurable transects when velocities were too high. Total habitat
decreased over the course of the flow study.

3.2.5 Site S - Bardees Bar to Top of Site 6 Area

3.2.5.1 Subsite Sa FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased (-38%) by
approximately 142 m2

• Specifically, preferred habitat decreased 73 m2
, and marginal

habitat decreased approximately 70 m2 (Figure 3.2.11, Table 3.2.31).

Figure 3.2.11. FYLF habitat area at 5 discharge levels, Subsite Sa
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Table 3.2.31. FYLF habitat area and (%) change frQm base flow. Subsite Sa
DischarlZe Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 203 182 (-lOA) 199 -2.3) 177 (-12.8) 131 (-35.7)
Marginal Habitat Area 170 179 (+5.3) 165 -2.7) 157 (-7.3) 100 (-41.1)
Total Habitat Area 373 361 (-3.3) 364 -2.5) 335 (-10.3) 231 (-38.1)

3.2.S.2 Subsite Sa Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 12 em and mean marginal
habitat depth was 28 em. At the highest flow (310 cfs), mean preferred habitat depth
was 17 em and mean marginal habitat depth was 37 em (Table 3.2.32). Stage height
measurements at base flow were 56 em and decreased to 47 em at the 310 cfs flow, a
depth increase of 9 em at the marker, the lowest increase in depth in the Poe Reach.
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I I S b 't SaT bl 3 2.32 M d h 5 di ha e . . ean ept sat sc arge eve s, u SI e
Discharae Level (cfs

Depth Measurements (cm) 110 150 200 250 310
Preferred Habitat Edge Depth 20.5 21.1 24.3 25.5 28.3
Preferred Average Depth 12.4 15 14.8 16.9 17.3
Marginal Habitat Edge Depth 33.3 36 40.5 37.6 42.4
Marginal Average Depth 28 28.5 32.3 31.7 37.1

(j

3.2.5.3 Subsite 5a Mean Habitat Velocities

At base flow (110 cfs), the preferred habitat flow velocities were between 1 cm/s at
bottom and 4 cm/s at the habitat edge. Marginal habitat flow velocities were between 4
(bottom velocity) and 9 cmJs (habitat edge velocity). At the highest flow (310 cfs), mean
preferred habitat velocities were 1 cm/sat the bottom and 2 cm/s at the habitat edge.
Marginal habitat flow velocities were between 2 cm/s at the bottom and 6 cm/s at the
habitat edge (Table 3.2.33).

Table 3 2.33 Mean velocities at 5 discharO'e levels Subsite Sa. . .... "
Discharl!:e Level (cfs)

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 3.46 3.08 3.33 2.64 2.44
Preferred Average Velocity @ 66% 1.15 1.17 1 1.45 1.44
Preferred Bottom Velocity 1 1 1 1.18 1
Marginal Habitat Edge Velocity 9.46 9.23 9.83 8.36 5.56
Marginal Average Velocity @ 66% 6.85 7.54 6.67 5.09 3.56
Marginal Bottom Velocity 3.54 4.15 3.67 3.64 2.11(J

3.2.5.4 Subsite 5a Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) at Subsite 5a was estimated at 10 percent
during base flow and remained at 10 percent during the highest flow. Since Subsite 5a
was located along a lateral bar on an island sandwiched between the main channel of the
NFFR and a wide side channel, there were small areas of flow-over at base flow from the
side channel over low portions of the island and into the main char,mel. Three juvenile
FYLFs were observed along the subsite at the 110 cfs base flow, and four were seen at.
150 cfs. At base flow, this flow-through did not appear to impact FYLF habitat
suitability. But beginning at the 200 cfs release, flow-through velocities were fast
enough to begin degrading habitat conditions. This effect was more pronounced during

. the 250 cfs and 310 cfs flow releases, and the island was transformed into smaller islets
with some higher ground. Shoreline vegetation at Subsite 5a was dense enough to inhibit
flow velocities through newly inundated habitats, so suitable habitats would be more
degraded (i.e., less area) at this subsite than data indicate.

3.2.5.5 Subsites 5b,c,d,eFYLF habitat area

Quantitative area measurements were not taken at
observations are outlined above at 3.1.5.2.

-

this subsite. Descriptions and
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3.2.5.6 Subsites 5b,c,d,e Mean Habitat Depth

At base flow (110 cfs), the mean total habitat average depth for these combined subsites
was 21 em. At the highest flow (310 cfs), mean total habitat average depth was 37 em.
At base flow, the mean total habitat edge (noted here as "max") depth for these combined
subsites was 34 em. At the highest flow, mean total habitat edge depth was 45 em (Table
3.2.34). Separate preferred and marginal habitat depths measurements were not taken at
this subsite. Stage height measurements at base flow were 68 em and decreased to 56 em
at the 310 cfs flow, a depth increase of 12 em at the marker.

I I S b 't 5b dT bl 3 2.34 M d th t 5 di ha e . . ean epl sa se ar2e eve s, U Sl e I,e" e
Suitable Suitable Suitable Suitable Suitable Suitable Suitable Suitable Mean Mean

Max Max Max Max Avg Avg Avg Avg Max Average
Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth

Dischal1[e OJ) (c) (ei) (e) (b) (c) (el) (e) Combined Combined
110 28.71 42.83 27.33 35.29 17.71 27.1 17.67 22.43 33.54 21.23
150 29.71 47.5 31.17 39.57 21.57 31.67 20.5 23.71 36.99 24.36
200 31.86 48.83 33.5 43.14 25.14 36.17 24.83 26.71 39.33 28.21
250 33.71 51.83 35.17 45.71 27.14 38.67 28.67 32.14 41.61 31.65
310 38 55.67 37.83 49 31.43 42.67 38.67 35.29 45.13 37.01

3.2.5.7 Subsites 5b,c,d,e Mean Habitat Velocities

At base flow, mean velocity at the habitat edge ranged between 8 cm/s (Subsite 5c) and
13 cm/s (Subsite 5d). At the highest flow (310 efs), maximum velocities ranged between
15 cmJs and 18 cm/s. Mean velocities at the habitat edge were 9 cm/s at base flow and 17
cmJs at the 310 cfs flow level (Table 3.2.35). .separate preferred and marginal habitat
velocity measurements were not taken at this subsite.

Table 3.2.35. Mean depths at 5 disehar2e levels. Subsite 5b c,d,e,
Suitable Max Suitable Max Suitable Max Suitable Max Mean Max Velocity

Discharl!e Velocity (b) Velocity (c) Velocity (d) Velocity (e) All Subsites
110 9 7.6 12.8 7.86 9.32
150 11 6.8 14.5 7.3 9.9
200 13.4 9.2 15.8 11.4 12.46
250 16.8 11.8 20.5 14.7 15.9
310 18 15 18 18 17.29

3.2.5.8 Subsites 5b,c,d,e Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) at subsites 5b,c,d,e was estimated at 40
percent during base flow and decreased to 30 percent during the highest flow. One
juvenile FYLF was seen within Subsite 5b and another within Subsite 5c during base
flow data collection; there were also a number of crayfish in this wide side channel. By
the 200 cfs release, flow velocities appeared slightly faster, though overall change
seemed slight, and there was some shoreline flooding, especially around the island. At
250 cfs, island flooding increased, but flows appeared to be mostly absorbed by the wide
side channel area. The edgewater along the downstream edge of Subsite 5b remained
suitable throughout all flows, since most of the increased flow, even at 310 cfs, was
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o carried in the side channel thalweg away from that shoreline. There was some noticeable
increase in flow velocity and depth in other portions of the broad side channel area at 310
cfs.

3.2.6 Site 6 - Bottom of Site 5 to Swimmer's Beach Area

3.2.6.1 Subsite 6a FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased (-20%) by
approximately 130 m2

• Specifically, preferred habitat decreased 54 m2
, and marginal

habitat decreased approximately 76 m2 (Figure 3.2.12, Table 3.2.36).

Figure 3.2.12. FYLF habitat area at 5 discharge levels, Subsite 6a
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Table 3.2.36. FYLF habitat area and (%) chang:e from base flow. Subsite 6a
Discharge Levels (cfs)

Habitat Area Measurements em:) 110 150 200 250 . 310
Preferred Habitat Area 354 506 (+43) 344 (-2.9) 314 (-11.2) 301 (-15.1)
Marginal Habitat Area 307 316 (+2.9) 287 (-6.5) 392 (+27.6) 231 (-24.8)
Total Habitat Area 661 823 (+24.4) 631 (-4.6) 706 (+6.8) 532 (-19.6)

3.2.6.2 Subsite 6a Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 9 em and mean marginal
habitat depth was 22 em. At the highest flow (310 cfs), mean preferred habitat depth was
15 em and mean marginal habitat depth was 26 em (Table 3.2.37). Stage height
measurements at base flow were 66 em and decreased to 50.5 em at the 310 efs flow, a
depth increase of 15.5 em at the marker.
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Depth Measurements (cm) 110 150 200 250 310
Preferred Habitat Edge Depth 18 26.9 20.9 24.5 21.9
Preferred Average Depth 9.3 15.2 15.8 14.8 15.4
Marginal Habitat Edge Depth 29.7 31.5 31.9 34.7 31.3
Marginal Average Depth 21.5 26 25.2 27.4 25.8

3.2.6.3 Subsite 6a Habitat Velocity

At base flow (110 cfs), the mean preferred habitat velocities were between 1 cm/s at
bottom and 4 cm/s at the habitat edge velocities. Mean marginal habitat velocities were
between 1 (bottom velocity) and 11 cm/s (habitat edge velocity). At the highest flow
(310 cfs), mean preferred habitat velocities were 1 cm/s at the bottom and 4 cm/s at the
habitat edge. Mean marginal habitat velocities were 5 cm/s for bottom and 15 cm/s for
habitat edge (Table 3.3.38).

I I S b't 65 di hI ..T bi 32.38 Ma e . . ean ve oClties at sc arge eve s. u SI e a
Dischar2e Level (cfs)

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 4.14 4.9 4.62 4.27 3.88
Preferred Average Velocity (OJ 66% 1.33 1.5 2.05 1.86 2.06
Preferred Bottom Velocity 1 1 1 1 1
Marginal Habitat Edge Velocity 11.05 14 13.14 14.05 15.05
Marginal Average Velocity @ 66% 7.38 8.90 8.90 9.73 9.47
Marginal Bottom Velocity 1 3.65 3.43 3.64 5.37

3.2.6.4 Subsite 6a Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) at Subsite 6a was estimated at 50 percent
during base flow and remained the same during the highest flow. Nine juvenile and two
adult FYLFs were seen within Subsite 6a during the base flow evaluation, along with
numerous crayfish. The bank gradient for most of the lower portion of the subsite was
very low and new shallows were inundated immediately at the :first flow increase of 150
cfs. A side effect of this flooding was the appearance of sections ofedgewater where flow
velocities were too fast for suitable frog habitat. These effects were enhanced and
generally increased during the subsequent higher flow releases in the lower portion of the
subsite. The bank gradient of the upper subsite was not quite so low, and it was mostly
protected from higher flow velocities by a point of land at the upstream-most part of the
subsite. At 250 cfs, extensive but shallow flooding occurred in the lower subsite, and
much of this was suitable habitat for FYLFs (i.e., ~10 em average depth), and at 310 cfs a
distinct edge to the bar was becoming re-established, though increased velocities were
also evident.
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Cj 3.3 Combined Results-All Sites

3.3.1 FYLF Habitat Area

Habitat area, depth and velocity parameters varied across flow levels. Total habitat area
decreased by -10.3% (435 m2 from a total of 4,243 m2

) from base flow to the 310 cfs
flow release. Although habitat area changed across flow levels, only the change from
base flow to the 310-flow level was significant (P = 0.01, DFE =775).

(J

Most of the habitat lost was preferred habitat, which decreased by approximately 431 m2

(18%) as flows increased from base flows to the 310-flow level. Marginal habitat
decreased by only 4.2 m2 (0.2%) from base flow to 310 cfs. Although the total habitat
area decreased from the base ;flow to 310 cfs, the changes were not consistent with each
flow level; that is, some flows yielded positive results (i.e., increased FYLF habitat),
while others were negative (i.e., decreased FYLF habitat).

Overall preferred habitat area showed a slight increase (81 m2
; +3%) from base flo:ws to

150 cfs, but began to decrease during the 200 to 250 cfs flows. The largest decrease (508
m2

, -15% from base flow) in preferred habitat occurred at, the 250 cfs flow level.
Preferred habitat increased slightly (76 m2

) as flows increased from 250 to 3,;];@cfs,
showing an overall decrease of 17.5 percent. Marginal habitat increased gradually (417
m2

; 24%) as flows went from base level to 250 cfs, but decreased sharply by 421m2
(­

19%) from the 250 to the 310 cfs flow. Therefore, marginal habitat decreased by only ­
0.2 percent overall. Total habitat area increased slightly as flows increased' frOIIl base
flow to 150 cfs, but decreased from the 200 to 310 cfs flow levels, showing an overall
decrease of -10 percent (Figure 3.3.1). Area measurements for each discharge level are
shown in Table 3.3.1.

Table 3.3.1. FYLF habitat area and change (%) from base flow

Discharge Levels (cfs)
Habitat Area Measurements 110 150 200 . 250 310

Preferred Habitat Area (m~) 2469.3 2550.5 (+3.3) 2098.2 -15) 1961.8(-20.6) 2038.3 (-17.5)
Marginal Habitat Area (m"') 1773.5 1820.2 (+2.6) 1964.6 +11) 2190.5 (+23.5) 1769.3 (-0.24)
Total Habitat Area (m~) 4242.7 4370.6 (+3.0) 4062.8 -4.2) 4152.3 (-2.1) 3807.6 (-10.3)
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Figure 3.3.1. FYLF habitat area at 5 discharge levels
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3.3.2 Depth

Two depth measurements were recorded for preferred and marginal habitats: habitat
edge depth and average depth. Each of these measurements increased slightly for both
preferred and marginal habitats as flow levels increased (Table 3.3.2). Mean marginal
habitat edge depth and mean marginal average depth each increased by 2-3 em. Changes
in preferred habitats depths were slightly more than that for marginal habitats, increasing
by approximately 3-4 cm from base flows to 310 cfs (Figure 3.3.2). Actual depth
measurements are shown in Table 3.3.2. Note that depth measurements were not taken in
the same spot locations during each flow, and along with velocities, actually determined
the location and extent of preferred and marginal habitat boundaries. Results of the
ANOVA showed no significant changes in depth between flow levels.
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o Figure 3.3.2. Mean depth at 5 discharge levels
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Discharge Level (cfs)

Depth Measurements (cm) 110 150 200 250 310
Preferred Habitat Edge Depth 21.78 23.74 23.45 23.77 24.65
Preferred Average Depth 14.01 16.12 16.97 16.79 18.04
Marginal Habitat Edge Depth 35.67 35.99 36.55 37.71 37.17
Marginal Average Depth 28.86 29.91 30.33 31.41 31.69o

3.3.3 Velocity

Three velocity measurements were taken within both preferred and marginal habitats:
bottom velocity, average velocity at 66% (nearest to the river bottom), and habitat edge
velocity. In general, mean velocities remained relatively constant among discharge
levels. Based on results of the ANOVA, velocities measured at 66% were significantly
higher during the I50-flow compared to the 31O-flow (p = 0;04, DFE = 837). Mean
habitat edge velocities in preferred habitats decreased <1 cmJs from base flow to 310 cfs.
Mean habitat edge velocities in marginal habitats increased from 8 cm/s at base flow to
10 cm/s at 310 cfs. Mean bottom velocity and mean average velocities changed <1 cmJs
among the discharge levels (Figure 3.3.3; Table 3.3.3).

(~
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Figure 3.3.3. Mean velocities at 5 discharge levels
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Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 2.63 2.92 2.84 2.80 2.55
Preferred Average Velocity @ 66% 1.43 1.33 1.66 1.50 1.56
Preferred Bottom Velocity 1.01 1.13 1.45 1.18 1.07
Marginal Habitat Edge Velocity 7.91 8.05 9.56 9.14 9.98
Marlrinal Average Velocity @ 66% 6.47 5.73 6.85 5.80 5.69
Marginal Bottom Velocity 3.61 4.10 4.27 4.16 4.05

3.3.4 Stage Heights

Stage heights measurements were taken at all subsites. Measurements were taken from
the top of the water to the top of the marker (rebar stake) and recorded on data forms at
base flows and over the four subsequent higher flows. The increase in stage height
between flow levels was strongly correlated (r = 0.99) to discharge level. The largest
increase was at Subsite 4b (26.5 em) and the smallest increase was at Subsite 5a (9 em).
Figure 3.3.10, below, shows the change in stage height for each of the six sites. Although
the changes in stage height were relatively small two of the changes were statistically
significant; the change from 150 cfs to 200 cfs (P = 0.09) and the change from 150 cfs to
310 cfs (P = 0.03, DFE 24). Table 3.3.10 provides the mean stage height changes for all
sites combined at each discharge level.

Table 3.3.10. Mean Change in Stage Height

Discharge Level (cfs) 110 150 200 250 310
Mean Increase (em) from Base Flow 0 +3.1 +8.7 +12.5 +17.9
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Figure 3.3.10. Change in Stage Height (em) from base flow to 310 efs

3.3.5 Water Temperature

Water temperature measurements were taken at "all sites at base flows and at the four
higher flows. Temperature decreased slightly «1 0

C) from base flow to the 310 flow­
level; however neither this change or any other temperature changes between flow levels
was statistically significant. The largest individual temperature change was at Subsite 2a,
which dropped six degrees between base flow and the 310-flow level. We caution that all
the temperature measurements were affected by the time of day that they were collected
and the ambient air temperature. Therefore these changes may not be related only to
changes iiJ. flow level. Table 3.3.11 provides the mean temperature changes for all
subsites at each discharge level.

Table 3.3.11. Mean water temperatures CC) at 5 discharn:e levels
Water Temperature in Suitable Habitat (OC)

Subsite 110 cfs 150 cfs 200 cfs 250 cfs 310 cfs
Ib 17 17 17.5 17 17
2a 24 23 17.5 18 18
2b 20 20 19 19 19
20RE··· - - -20 -- 19 19 20 19
2cLB 20 20 20 ...... 20 20
3b 17 17 17.5 17 17
4a .. 19 19 17 18 18
4b 19 19 20 19 19
40 20 19 19 17.5 20
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Water Temperature in Suitable Habitat (OC)
Subsite 110 cfs 150 cfs 200 efs 250 efs 310 efs

4d 20 19 19 19 19
Sa 19 21 19 18.5 19
5bcde 20 21.5 21 19.5 19
6a 20 20.5 20 21 20
Mean
Temperature
- All Subsites 19.6 19.6 18.9 18.7 18.8

3.3.6 Habitat Complexity

Habitat complexity was a measure of the amount of exposed (i.e. above water) boulder
and cobble substrate and was recorded as a percentage to the nearest 10% increment (if a
range ofvalues was entered on the data sheet, the average was computed and used in the
analysis). This parameter varied between flows with an overall increase from base flow
(40%) to the 310-flow level (70%). Although this increase was substantial it was not
statistically significant. Therefore, we conclude that the flow levels do not provide
significantly different amounts of exposed boulder and cobble.

F LTable 3.3.12 Habitat Complexity at ive Flow evels
Flow Level

110 I 150 I 200 I 250 I 310
Habitat Complexity (%) 40 I 46 I 50 I 61 I 70

4.0 Discussion

This study attempted to evaluate changes to FYLF habitat that would result from
increased base flow levels. At the outset of the study, it was thought that preferred
habitat area would decrease drastically or even be eliminated, as flows approached 250
cfs. In fact, changes in habitat area related to flow levels were relatively moderate.
Below, we discuss each of the main parameters that were measured or evaluated during
this study.

4.1 Habitat Area

Changes in the availability, extent and quality of FYLF habitat varied across the sites for
the flow levels evaluated during this study. For the six sites that represented known
FYLF breeding habitat, the total area of FYLF habitat area decreased moderately overall
as discharge levels reached 200 cfs, and higher (-10% loss of suitable habitat from base
flow to 310 cfs.). However, at 150 cfs, overall FYLF habitat area increased moderately
(-3%) from the base flow within all habitat types. The only statistically significant
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change in habitat area was the comparison between 110 and 310 flow levels (P = 0.01,
DFE=775).

Preferred habitat area reached the highest level at the 150 cfs discharge level. However,
this was not significantly greater than at other flow levels. For preferred habitat area,
there was more habitat area at base flow compared to 200 and 310 cfs flow levels.
Marginal habitat area was greatest at the 250 cfs flow level and was also significantly
greater than at base flow, 150 cfs and 310 cfs. Although the 250 cfs level provided the
greatest amount ofmarginal habitat, this is probably not the management goal for FYLF.

It should be noted that the changes in the amounts ofpreferred and marginal habitat may
be explained, in part, by the study design. ,Because total habitat area included both
preferred and marginal habitat area, these areas tended to offset each other (i.e., as
preferred habitat area increased, marginal area decreased and visa-versa).

'Additional sites that were measured during this study (Appendix I) exhibited a greater
overall decline in FYLF habitat area (-22%) than the six FYLF sites (-16%) as discharge
levels reached 310 cfs. This pattern, and the variability between sites, suggests that the
geomorphology of each survey location determines the response of FYLF habitat to
various flow levels. One likely explanation is that the steeper bank gradients at the
additional habitats (30% steeper than the FYLF breeding sites) resulted in deeper
edgewater habitats as flow levels increased. It appears that the site geomorphologyi(e.g.,
bank gradient), alignment of river bars to the flow and main thalweg, and adjacent lotic
habitats (e.g., run, riffle, pool) will differentially influence the effect of flow increaSes on
these habitats through the measured parameters used to calculate area (i.e., depths and
velocities).

Results of this study contrast with previous surveys conducted in the Poe Reach during
2000 and 2001. During September 2000, an Instream Flow Incremental Methodology
(IFIM) test was conducted on the reach for the 250 and 500 cfs discharge levels.
Observations recorded during this event documented a decrease in the amount and quality
of suitable breeding, tadpole rearing, and juvenile frog habitat at both discharge levels.
In 2001, an additional flow evaluation was conducted during an,emergency power outage
that forced Poe Powerhouse to shut down for two days. Discharge levels during these
two days fluctuated between 200 and 250 cfs. A qualitative assessment of FYLF habitat
that was performed during this period showed an apparent reduction in the amount and
quality of breeding, tadpole rearing, and juvenile frog habitat at all but one of nine
subsites surveyed.

4.2 Depth and Velocity

Water' depth and velocity at FYLF habitats increased slightly as discharge level
increased. At additional habitat sites measured, depths and velocity increased more than
at the FYLF subsites revealing a pattern similar to that for FYLF habitat area. It is
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important to note that depth and flow velocity measurements were not taken in the same
locations during each flow, since these parameters determined the boundaries of preferred
and marginal habitats as flows and conditions changed.

Velocity measurements at higher discharge levels were likely influenced by the presence
of streambank vegetation at some sites. It is assumed that this vegetation retarded or
diminished flow velocity. It is expected this shoreline vegetation would not be present if
discharge levels were maintained at any of the higher levels. The magnitude of this
influence is not known and was not measured, but should be tested during future studies.

Average water depth of FYLF habitat is an important factor in determining habitat
quality. Increased water depths result in cooler water temperatures that may delay the
onset of breeding and delay development of egg masses and tadpoles. Increased water
depths may also facilitate access to FYLF habitats by predatory fish, thereby reducing the
survivorship ofFYLF larvae and juveniles.

4.4 Stage Height

Stage height increased by approximately 18 em overall as flow levels increased from
base flows to 310 cfs. As expected, the increase in stage height between flow levels was
strongly correlated (r = 0.99) to discharge level with an approximate 3 em increase for
an increase of40 cfs and an approximate 5 em increase for a 50 cfs increase in discharge.
However, increases in stage height varied between sites with increases ranging from 9 to
26.5 em at the 310 cfs level. This variation is likely a result of differences in channel
morphology between sites.

Mean stage height increases were greatest in glide habitats (21 em at 310 cfs), followed
by pools (19 em), and runs (16 em). However, two ofthe three pool habitats were at pool
tails (mean increase = 16 em) and one was in a main channel pool (26 em increase).
Stage heights were usually measured at one location in each subsite, either at the top or
bottom of the survey area. Hence, these measurements may not necessarily be indicative
of the entire subsite survey area. However, it is apparent that adjacent lotic habitats
"absorb" flow ipcreases differentially and thereby affect depth changes in FYLF habitats.
At low-gradient cobble bar sites, increasing flows spread out across the bars resulting in
only moderate increases in stage height. At high bank gradient sites, especially near
vertical walls (e.g., Subsite 3b), increased flows were restricted and resulted in greater
stage height increases. Increased depth is also likely an important factor that influences
water temperatures, described below.

4.5 Water Temperature

Mean temperature at FYLF habitat sites decreased by 10 C from base flow to 310 cfs.
Increased flows probably enhanced circulation in edgewater habitats, introducing colder
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water from the main channel into warmer edgewater habitats. . In addition, increased
flows resulted in increased water depths overall. Although a 10 C decrease in water
temperature is a small change, if this lower temperature were maintained in perpetuity it
could have a strong influence on FYLF ecology. Reduced temperatures could delay the
onset ofbreeding for FYLF, extend the time required for egg masses to hatch, and extend
the time required for larvae to develop and metamorphose. It is assumed that prolonging
the duration of these life stages when FYLF are most vulnerable to fluctuating flows and
predation would negatively affect FYLF.

4.6 Habitat Complexity

Habitat complexity, a measure of the amount of exposed boulder and cobble in edgewater
habitat, was positively correlated with flow level. As flows increased, greater amounts of
boulder and cobble substrate was exposed. However, none of the changes were
statistically significant and they may also not be biologically significant because no
studies have documented the importance of exposed boulder and cobble in FYLF habitat.
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5.0 Recommendations

In an effort to improve future flow studies on the Poe Reach of the NFFR and other
rivers, GANDA offers the following recommendations:

1. Conduct base flow measurements during the week prior to the flow release
experiment. This will allow time for crews to spend more than one day if needed
to become familiar with site logistics and to establish photo point locations prior
to actual flow releases, etc.;

2. Based on the experience gained during the 2002 study, determine the amount of
habitat each crew can manage successfully during the course of a 10-hour work
period to avoid time-constraint and logistical problems;

3. Standardize stream measurement equipment for all crews. Marsh-McBurney flow
meters should be used for all velocity measurements because of their ease of use
and speed; "

4. Take measures to further standardize measurement protocol. Consider
establishing transect locations at fixed 5-10 m intervals at each subsite to be
replicated during each flow event (transect locations were somewhat variable in
2002 by design to measure area of FYLF habitat when conditions changed during
higher flows; however, this reduced statistical rigor). For average depth and flow
measurements within established preferred and marginal habitat delineations
(bounded by standard 30 em depth/5 cmlsec. flow velocity, 50 em depth/<20
cm/sec. flow velocity, respectively), measure each transect at standardized
increments (e.g., 25 em) to more accurately determine average depth and flow
velocities within these habitat boundaries;

5. At each transect, measure wetted channel width with a rangefinder. Use the mean
of these measurements to compare wetted channel width across discharge levels.
Also, consider marking transect locations at the base flow wetted edge to measure
wetted edge expansion during higher flows and stage" height changes throughout
the subsite;

6. Measure water temperature and air temperature from multiple, pre-established
point locations to better quantify the effects of higher flows on stream
temperatures;

7. At each transect, record substrate (boulder, gravel, cobble, sand or other) by point
intercept at 50 em to 1 m intervals. Use a stadia rod or flow meter to improve
efficiency of data collection;
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(j 8. Quantitatively, examine the influence of vegetation on velocity measurements.
One method for testing this is to measure flow velocity with streambank
vegetation intact followed by a second measurement with the vegetation removed;

9. Measure habitat complexity on plots between each transect (size of plot
detennmed by distance between transects x 5 m from shore). There, record
number ofboulders and cobbles that extend above the water surface and estimate
percent exposed above the surface, as in 2002;

10. Quantify and describe geomorphology and aquatic habitat at each transect by
measuring and recording: bank gradient, adjacent lotic habitat (i.e., run, riffle,
glide, pool, etc.), and aspect to main flow or thalweg (i.e., adjacent to, within x
meters, protected by point bar, no thalweg (glide), eddy, etc.), and

11. Consult with a statistician dUring the study design phase of the project to
determine appropriate sampling designs for the hypotheses to be tested.
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Appendix A: FYLF Distribution, Habitat, and Life History

Pacific Gas and Electric Company
Poe FYLF Flow Study

Garcia and Associates
July 2003



C] Appendix A

Foothill Yellow-Legged Frog (Rana boylii)

Life History and Habitat Information

Status: Federal
State
Forest Service

Species of Concern
California Species of Special Concern/Protected
Sensitive

o

Species Description

Juveniles and Adults - The foothill yellow-legged frog (FYLF) is a moderate-sized frog, with
juveniles ranging from 22 to 40 mm snout to vent length (SVL), and adults measuring from 40 to
65 rom SVL (Nussbaum et al. 1983). When they reach their maximum adult size, females are
larger than males, and may measure up to 20 - 25 mm longer in SVL. The dorsal coloration· of
FYLFs is highly varlable and in many situations blends closely with the predominant color 0fthe
surrounding substrate, making the frogs cryptic and difficult to spot. Dorsal color also appears to
reflect the amount of sun exposure, with uniform dark gray or olive colored individuals typically
observed in heavily shaded streams, and lighter gray,brown, tan, and yellow frogs with varying
amounts of spotting found in areas that lack heavy shading (personal observations). Both
juveniles and adults may have dark red coloration, often along the poorly developed dorsal lateral
folds.

Many juvenile and adult FYLFs are spotted, and their skin may appear rough due to the presence
of small tubercles. The tympanum is relatively small, about half the size of the eye, and is
colored and roughened like the surrounding skin, often making it difficult to see (Leonard et al.
1993; Nussbaum et al. 1983). The dorsal surfaces of the rear legs are often distinctly barred, and
the ventral surfaces are pale to brilliant yellow; however, the yellow coloration may be faint or
lacking in younger frogs. The posterior portion of the abdomen may also be yellow or light
orange in color with the remainder of the abdomen white. Dark mottling on the chin and throat is
common ,but not always present. The webbing of the hind toes is full, slightly concave, and
extends to the tip of the longest toe (Leonard etal. 1993).

During the breeding period, males may be identified by their enlarged forearms, without the need
to capture them. In addition, they develop enlarged nuptial pads on the medial surfaces of the
thumbs for gripping the female during amplexus, but this characteristic can only be observed if
the frog is captured..Male frogs maY be found. in small groups in. areas used for breeding,a,nd
young males may be observed in amplexus with each other. On the North Fork Feather River,
male frogs have been observed on exposed substrates at mid-day calling from known oviposition
sites (personal observations). The call consists of short coarse or guttural sounds with a slightly
descending or ascending tone at the end of the call. These low volume calls are repeated in
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succession separated by silence of various lengths (personal observations). Because FYLFs are
known to call primarily underwater (MacTeague and Northern 1993), this type of vocalization
would presumably generate vibrations necessary to carry underwater, particularly in stream
habitats. This call was also heard in early September on the Middle Fork Stanislaus River
(personal observations).

Egg Masses - In coastal streams, Lind et al. (1996) found that egg masses are laid along stream
margins in shallow water that is usually <1.0 m deep and in flows less than 21 cm/s. In the Sierra
Nevada Mountains, recent studies have indicated that FYLFs typically deposit egg masses in
shallow edgewater habitat <40 cm deep with velocities <10 cm/s (pacific Gas· and Electric
Company 2001, 2002a, 2002b). FYLF egg masses are generally deposited in open, sunny areas
and typically have a dark bluish tint for several days following oviposition (Ashton et aI. 1998;
personal observations). When first deposited, the egg mass is compact and expands as it absorbs
water into a medium to large fist-sized cluster (Ashton et al' 1998), although smaller egg masses
have been observed at some locations on the Middle Fork Stanislaus River (personal
observations). Females normally deposit eggs in clusters of200-300, but clusters may range from
100 to 1,000 eggs (Storer 1925; Nussbaum et al. 1983; Zeiner et al. 1988). After absorbing water,
the egg mass loses its bluish color and resembles a bunch of small grapes. Individual eggs are
distinctly black and are encased by clear gelatinous envelopes (Ashton et al. 1998), and as the ova
develop, they can be seen elongating within the envelope (personal observations). Eggs on the
outside of the mass that receive the most sunlight have been observed developing and hatching
first, with the interior eggs hatching at a later date (personal observations). Depending on stream
water quality and water velocity at the location of the egg mass, sediment and algae may
accumulate on the mass making it very difficult to find. Within a week or two after eggs have
hatched, the egg mass breaks down and the tadpoles begin to disperse (Ashton et aI. 1998). This
may be highly dependent on the location of the egg mass and stream conditions, such as water
temperature, water depth, cover, and flows.

Tadpoles - When tadpoles emerge, they are totally black and measure less than 8 mm total
length (Nussbaum et al. 1983). As tadpoles grow, they begin to tum light brown, tan, or olive,
with gold flecks or dark spots scattered on the dorsal surface and tail musculature. At this stage,
their cryptic coloration blends with the algae and flocculent material in shallow edgewater
habitat, making them very difficult to find. Depending on the stage of development, their eyes
may appear on the top of the head or slightly inset from the outline of the head when viewed from
above (personal observations). Rear legs begin to develop first and become fully developed
before front legs start to appear. Tadpoles retain their tail during metamorphosis, providing them
with excellent propulsion and making them difficult to capture when combined with the cryptic
coloration (personal observations). Tadpoles reach a maximum total length of around 55 mm,
and once metamorphosed into young frogs, they measure between 22 and 27 mm total length
(Nussbaum et aI. 1983; Zeiner et al. 1988), with the majority of newly metamorphosed frogs
measuring from 22 to 24 mm (pacific Gas and Electric Company 2001, 2002a, 2002b).

Distribution

Historically, FYLFs were found in the Coast Ranges from the Santiam River drainage in Oregon
(Mehama and Marion counties) to the San Gabriel River drainage in California (Los Angeles
County), and along the west slopes of the Sierra Nevada/Cascade crest in most of centraI and
northern California (Storer 1925; Fitch 1938; Zweifel 1955). The elevational range of the FYLF
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extends from near sea level to about 5,000 ft. However, specimens catalogued at the University
of California Museum of Vertebrate Zoology (MVZ 35914-18) show that this species has been
recorded at elevations as high as 6,000 ft in Plumas County (Zweifel 1955). Jennings and Hayes
(1994) indicate that FYLFs have disappeared from-about 45% of their historic range in.California
and 66% of their historic range in the Sierra Nevada Mountains. Based on the results of recent
surveys conducted on the Pit, North Fork Feather, North Fork Mokelumne, and Middle Fork
Stanislaus rivers, breeding populations of FYLFs documented on these regulated rivers have all
been below 3,000 ft in elevation, with the majority of the frogs occurring at elevations below
2,500 ft. (pacific Gas and Electric Company 2001, 2002a, 2002b; Spring Rivers 2001; Ibis
Environmental, Inc. 2002).

General Life History

FYLFs are a highly aquatic amphibian, spending most or all of their life in or near streams,
though frogs have been documented underground and beneath surface objects more than 50 m
from water (Nussbaum et al. 1983). Adult FYLFs are primarily diurnal with high site fidelity and
typically occupy small home ranges. However, from April through June, adults and subadults
may move several hundred meters or more, to congregate at breeding sites. FYLFs may be active
all year in the warmest localities, but may become inactive or hibernate in colder areas.

Seasonal movements of adult and recently metamorphosed FYLFs indicate a preference for
different habitat types depending on seasonal requirements. Adult frogs, primarily males, will
congregate along main stem rivers during spring to breed. However, adults do not tYP,'1§ally
remain in these areas during summer, returning instead to basking and foraging sltgs" on
tributaries, or retreating to cooler microhabitats along shaded river sections. They may also
decrease diurnal activity during the hottest part of the summer. Zweifel (1955) noted that
younger individuals typically remained by the stream until late fall and appeared earlier in the
spring than adults. Observations of juvenile FYLFs have shown a strong tendency to initiate
upstream migrations in late summer and early fall (Ashton et al. 1998; Twitty et al. 1967) similar
to the compensating mechanism displayed by stream insects subject to downstream drift
(Jennings and Hayes 1994). These movements are often correlated with the presence ofupstream
tributaries containing suitable habitat for FYLFs, and it is speculated that this may be an
evolutionarily mechanism this species has developed to repatriate larvae that may have been
washed downstream (Ashton et al. 1998).

Egg laying normally follows the period ofhigh-flow discharge associated with winter rainfall and
snowmelt, usually between late March and early June (Storer 1925; Grinnell et al. 1930; Wright
and Wright 1949). Prior to the onset of breeding, adult frogs begin to appear along stream
margins, especially on warm sunny days. As flows diminish and water temperatures begin to
increase, males are usually the first to begin moving back to breeding areas to establish calling
stations. Females arrive later when average air temperatures increase, stream flows decrease, and
water temperatures reach 12 to 15°C. Breeding tends to take place in the same general area each
year, unless stream conditions .change-and the habitat is no longer suitable for breeding. FYLF
oviposition has previously been thought to be completed within a two week period (Storer 1925;
Zweifel 1955; Nussbaum et al. 1983; Stebbins 1985; Jennings 1988); however, studies on Coastal
streams (Kupferberg 1996; Lind et al. 1996) and Sierra Nevada streams (pacific Gas and Electric
Company 2001, 2002a, 2002b) have revealed that breeding may extend over a longer period of
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time. Kupferberg (1996) suggested this might be the result of late season rains or drought
conditions.

Females ,may deposit from 100 to 1,000 eggs (Storer 1925), but more typically deposit200 to 300
eggs in clusters attached to the sides or undersides of cobbles and boulders, or less commonly to
gravel, vegetation, or submerged logs or root wads. Egg masses (clusters) are most often
deposited in shallow edgewater areas <40 cm deep with little or no water flow «10 cm/s), and
eggs generally hatch in about 15 to 30 days depending on water temperature. Nussbaum et al.
(1983) reported eggs hatching in about 5 days at a temperature of 20° C. FYLF tadpoles
metamorphose into juvenile frogs in 3 to 4 months. During the early stages of development,
tadpoles are herbivorous, feeding on diatoms and other algae (Kupferberg 1996), and as they
mature will opportunistically feed on the necrotic tissue of dead tadpoles or macrofauna, if
available (Ashton et al. 1998).

After metamorphosis, the diet ofjuvenile frogs is similar to that of adults and includes terrestrial
and aquatic invertebrates such as spiders, moths, flies, beetles, water striders, snails, and
grasshoppers, as well as crustaceans and molluscs. Two years are thought to be required to reach
adult size (Storer 1925), with sexual maturity at 1-2 years for males and two years for females
(Zweifel 1955; Nussbaum et al. 1983), although some individuals may reproduce as early as six
months after metamorphosis (Jennings 1988). During studies on a tributary to the Yuba River,
VanWagner (1996) documented one-year-old males with enlarged forearms and nuptial pads that
had a strong clasping reflex. He also noted that larger young-of-the-year males displayed these
breeding characteristics during the fall, when both male and female adult frogs displayed
breeding readiness. Ofparticular note, some of the larger females displayed distended abdomens
and appeared gravid. Although little data are available regarding longevity ofFYLFs in the wild,
Van Wagner (1996) reported a female at least three years old, and based on studies of other
ranids, the life span ofFYLFs may be more than three years (Duellman and Trueb 1986).

Garter snakes (Thamnophis spp.) are the principal natural predator of tadpoles, and juvenile and
adult frogs. Other natural predators that FYLFs evolved with may include aquatic insects,
various fish species, birds, and mammals (Ashton et al. 1998). Moyle (1973) implicated
introduced bullfrogs (Rana catesbeiana) in the observed reduction of FYLF populations in the
Central Valley and Sierra foothills. The introduction of non-native fishes, including centrarchids
(bass, sunfish, etc.), known to readily eat Rana eggs (Werscbkul and Christensen 1977), and
stocking of salmonids (trout) in streams where they historically did not exist, may also contribute
to the disappearance or reduction of FYLF populations in Sierra streams. Additional human
caused impacts to FYLFs and their habitat include, but are not limited to, construction and
maintenance of dams and reservoirs, controlled stream flows, recreation, mining, logging, and
livestock grazing (Jennings and Hayes 1994; Lind et al. 1996). In addition to these factors, there
is increasing evidence reported by The Declining Amphibian Population Task Force (DAPTF)
that the occurrence of disease, specifically the chytrid fungus, is increasing in the Sierra Nevada
(Speare et al. 1998). With the increasing number of amphibian surveys in the Sierra Nevada
Mountains, there is a high risk of surveyors spreading diseases among and between amphibian
populations. The DAPTF has compiled procedures to minimize the spread of disease agents and
parasites between study sites, which can be found in the DAPTF Fieldwork Code of Practice
(htm://www.mpm.etlu/collect/vertzolhemlDaptf/fcode e.html).
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Habitat Preferences

FYLFs are characteristically found close to water in association with perennial streams and
ephemeral creeks that retain perennial pools through the end of summer. In general, FYLFs
appear to prefer low to moderate gradient (0 to 4%) streams, particularly for breeding; however,
juvenile and adult frogs may also utilize moderate to steep gradient (4 to ~l 0%) creeks during the
summer and early fall (personal observations). FYLFs utilize or are associated with a varietyof
aquatic habitat types, inclUding: pools, riffles, runs, cascade pools, qnd step-pools, depending on
life stage and the time of year. In California, specific habitat preferences for each life stage have
been documented for streams in the Coast Ranges (Kupferberg 1996; Lind et al. 1996), and in
several large river systems in the Sierra Nevada (pacific Gas and Electric Company 2001, 2002a,
2002b; Spring Rivers 2001; Ibis Environmental, Inc. 2002). Adults preferentially utilize shallow
edgewater areas with low water velocities «10 cm/s) for breeding and egg laying, and juvenile
and adult frogs may be found adjacent to riffles, cascades, main channel pools, and plunge-pools
that provide escape cover.

FYLFs are found in or near streams associated with a variety ofupland habitats including foothill
hardwood, foothill hardwood-conifer, mixed conifer, chaparral, and coastal scrub. FYLFs have
been documented on streams with both low and moderate amounts of riparian and overhanging
canopy cover. Occurrence and distribution relative to stream canopy or shade may be somewhat
tied to life stage (Ashton et al. 1998), but there is an observed preference for streams that offer a
combination of exposed basking sites and shade (personal observations).

Little is known of the habits or habitat preferences of FYLFs during winter months atd:righer
elevations (elevations where freezing conditions are common). FYLFs likely hibernate inliearby'
burrows or under cover objects such as woody debris and vegetation, or they may remain in the
water where they have been found in streams with water temperatures as low as 7.5" C (personal
observations).

Breeding and Egg-Laying Habitats - In rivers, breeding areas are often located within
relatively close proximity to the confluences of tributary streams (Kupferberg 1996); both
perennial and ephemeral streams with permanent pools (personal observations). Macro- and ­
microhabitats utilized by FYLFs for breeding and oviposition depend largely on the availability
of suitable habitat. Breeding areas are typically located in shallow edgewater areas along low
gradient cobble and small boulder dominated pointor lateral barS, in side channels, pool tail-outs,
and side pools along river margins. In many streams, FYLF breeding habitat is often associated
with main channel pools, runs, glides, or very low gradient riffles in areas with predominantly
cobble, boulder, and gravel substrates.

FYLF egg masses are often attached to the sides or undersides of large cobble and boulders,
although they may also be attached to small cobble, gravel/pebble substrates, vegetation, or
underwater woody debris. In rivers, egg masses are typically located in relatively shallow, calm
edgewater areas within 3 m of shore, and are more commonly found closer to the bottom than the
water surface. Data obtained during studies conducted on the Pit, North Fork Feather, NorthFork
Mokelumne, and Middle Fork Stanislaus rivers (pacific Gas and Electric Company 2001, 2002a,
2002b; Spring Rivers 2001; Ibis Environmental, Inc. 2002) indicate that these shallow breeding
areas are typically <40 cm deep with velocities <10 cm/s. However, depending on the habitat
type and presence of aquatic predators, oviposition may also occur in deeper water and in slightly
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faster currents up to 20 cmls. Several studies have documented partial scouring of egg masses at
velocities 2:20 cm/s (Kupferberg 1996; Pacific Gas and Electric Company 2002a). Egg masses
are usually located in open sunny areas with little shade from riparian vegetation. Field
observations have documented that eggs exposed to the suri mature more quickly than those in
shade or partial shade, regardless of water temperature. In addition, eggs on the perimeter of the
mass have been found to develop and hatch first, with eggs located in the center hatching several
days later (personal observations).

Tadpole Habitats - Tadpoles generally occur in the same locations and habitat as that used for
breeding and egg deposition, and young tadpoles appear to have some fidelity to the original egg
mass site (Ashton et al. 1998). In the absence of disturbance (e.g., substantial increase in water
velocity, significant drop in water level, recreation, etc.), tadpoles usually remain in the vicinity
of the egg mass for several days, slowly dispersing into adjacent areas as they grow. Young
tadpoles forage on diatoms or other algae on the surface of the surrounding substrate (Kupferberg
1996; Ashton et al. 1998). However, as they develop, tadpoles lose the black coloration and
become more camouflaged, blending with the background. From this stage of development
(approximately four weeks after hatching) until they reach metamorphosis, tadpoles are cryptic
and often match the color of bottom substrates and detritus.. FYLF tadpoles appear to prefer
edgewater habitat where water temperatures are generally warmer (usually by at least 2 - 40 C)
than the mainstream temperature. Tadpoles appear to prefer calm shallow water and will utilize
substrate interstices, detritus, and aquatic vegetation for cover.

Juvenile Habitats - Following metamorphosis, juvenile frogs may be observed in groups and
where numerous, may be conspicuous along rocky stream margins (personal observations).
Juveniles typically remain in the vicinity of breeding locations for the remainder of the summer
and fall. However, juvenile frogs have been observed on the Middle Fork Stanislaus River
migrating upriver or up nearby tributaries in September (personal observations). When
associated with river cobble bars, some juveniles may disperse to nearby isolated pools or side
channels (personal observations). By November or December, and through the remainder of
winter, juvenile frogs are typically absent from stream margins. However, depending on
elevation and local weather conditions, juvenile and adult frogs may be occasionally observed on
warmer winter days along streams, even when water temperatures are as low as 7S C (personal
observations). In some streams, adult frogs may remain close to the water all winter, spending a
portion ofthe time underwater (Van Wagner 1996).

As with adult FYLFs, juveniles are strongly associated with cobble bars and slow moving
portions of streams. On the South Yuba River, Yarnell (2000) found juvenile FYLFs in wider
portions of stream channels with low-relief banks. These stream sections provided protected
overflow areas during winter and spring months. Second-year juveniles begin to depend upon
streamside shading (shading >20%) and the cover afforded by overhanging streamside vegetation
(Ashton et al. 1998), much the same as adults.

Adult Habitats - During the summer and fall, adult FYLFs appear to prefer stream channels
that provide exposed basking sites and cool shady areas immediately adjacent to the water's edge.
When disturbed, they typically dive into the water and take refuge on the bottom in cobble,
boulder, gravel, silt, or vegetation (Stebbins 1985). Recent observations (Kupferberg 1996; Lind
et al. 1996; Pacific Gas and Electric Company 2001, 2002a, 2002b) have corroborated
information from Moyle (1973) .that adults tend to prefer channel margins that provide some
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vegetative shading, either from the riparian canopy or occasionally understory vegetation
bordering the water's edge. In contrast, studies on the South Yuba River found that adults appear
to prefer deep, channelized stream types and pool-type habitats on a year-round basis (Yamell
2000). These differences are likely due to the availability of preferred habitat types on different
river systems.. FYLFs appear to be very adaptable to varying conditions and may utilize alternate

. habitat types when necessary. Recent studies conducted on several river drainages in the Sierra
Nevada have documented significant differences in habitat types between drainages occupied by
FYLFs (personal observations).

Recent investigations into the presence and distribution of FYLFs on the North Fork Feather,
North Fork Mokelumne, Middle Fork Stanislaus (pacific Gas and Electric Company 2001, 2002a,
2002b; Ibis Environmental, Inc. 2002), and Trinity (Lind et al. 1996) rivers have noted that,
except during the breeding season, adults are seldom found in stream reaches that do not provide
at least a moderate amount of riparian or margin vegetative shading. Though potentially
abundant during the breeding season, adults are typically observed at a reduced frequency on
main stem rivers areas during the remainder of the year. Ashton et al. (1998) speculated that
adults are either dispersing into streamside vegetation or adjacent tributaries, or possibly reducing
diurnal activity. During the summer, some adults may remain in the vicinity of breeding sites on
main stem rivers if there are cool, partly shady areas with adequate cover (pacific Gas and
Electric Company 2002a, 2002b; personal observations). However, adults seem to prefer nearby
tributary streams, where overhead riparian canopy provides areas of partial sun and shade
throughout the day, and air temperatures are cooler than on the main river. Perennial streams
appear to be the preferred summer habitat of adults; however, ephemeral streams with perennial
pools also provide· suitable habitat (pacific Gas and Electric Company 2002a, 2002,~;\:,Ibis

Environmental, Inc. 2002). Adult frogs are not usually found in sections of creek tllll.t,;,.have
moderately high to high amounts of low overpanging cover (shade).

As with juvenile FYLFs, adults are typically absent from stream margins by November or
December through the remainder of winter. However, depending on elevation and local weather
conditions, adult frogs may occasionally be observed on warmer winter days along streams
(personal observations). In some streams, adult frogs may remain close to the water all winter,

. spending a portion ofthe time underwater 01an Wagner 1996).
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Appendix B: Study Plan (pG&E 200~)
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Appendix C: Aerial Photographs of Survey Subsites
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Appendix D: 2002 Poe FYLF Flow Study Data Forms
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Appendix E: Subsite Photographs at Base Flow and 310 cfs Flow Levels
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Appendix F: Graphs for Depths and Velocities - FYLF Subsites
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Appendix G: Graphs for Depths and Velocities - Additional Habitat
Subsites
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Appendix I: Additional Habitat Sites
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0- Results of Analysis of Additional Habitats Adjacent to Subsites

Seven additional habitat areas that were within 300 m [upstream (+) or downstream (-)]
of existing subsites were evaluated as outlined in Item 11 in the Parameter and
Documentation section of the Final Study Plan (pG&E 2002a rev. 9/.2002; Appendix B).
When time and daylight allowed, general qualitative assessments were made ofupstream
and downstream additional habitats to document the presence of suitable FYLF habitat.

1. Location and General Description of Additional Habitats

1.1. Subsite 2a 300(-)

Subsite 2a 300(-) is located approximately 69 m downstream from Subsite 2a. It is a
moderate~to-high gradient cobble/boulder bl;lr along the left bank of the somewhat narrow
main channel below Swimmer's Beach area. This additional subsite is 19 m long.
Substrate composition for this subsite was 50 percent cobble, 40 percent boulder, and 10
percent gravel. Aquatic cover consisted of 80 percent algae/detritus and 80 percent gaps
in substrate, with about 30 percent vegetation. Bankfull width measured 18 m. Wetted
channel width measured 12 m at base flows and increased slightly to 16 m at the highest
flow.

o 1.2. Subsite 2b 300(+)

Subsite 2b 300(+) is a low-gradient pool tail-out with a small cobble/boulder lateral bar
on the left bank along the run portion. It is 12 m upstream from the top of Subsite 2b at
Swimmer's Beach. It is 16 m in length and consists of one deep backwater pool near the
bottom of the subsite and two shallow backwater pools near the top of the subsite.
Across from the pools is an "island" of boulder/cobble. Substrate composition was
estimated at 50 percent boulder, 20 percent cobble, 20 percent gravel/pebble and some
bedrock (10%). Aquatic cover consisted of 70 percent algae/detritus, 80 percent gaps in
substrate, and 40 percent aquatic vegetation. Bankfull width measured 50 m. Wetted
channel width remained constant at 33m.

1.3. Subsite 2c LB 300(+)

Subsite 2c LB 300(+) is located 32 m upstream of Subsite 2c LB. It is another low­
gradient cobble/boulder lateral bar along the run portion at the top of Site 2 at Swimmer's
Beach. The subsite was 40 m in length and substrate composition was estimated as 60
percent cobble, 20 percent boulder and 20 percent gravel/pebble. Aquatic cover
consisted of 80 percent algae/detritus, 80 percent gaps in substrate, and 50 percent
aquatic vegetation. Bankfull width measured 49 m. Wetted-channel width measured 44
m at top of subsite.

_ Pacific Gas and Electric Company
Poe FYLF Flow Study

------'---- ..---------_.__.

I-I
Garcia aildAsS6cia:tes

July 2003



1.4. Subsite 4c 300(+)

Subsite 4c 300(+) is on the right bank NFFR along riffle/run habitat just upstream of the
confluence with Flea Valley Creek. This subsite was a 20 m sub-sample of a 170 m
subsite. Substrate composition for Subsite 4c(+) was estimated as 40 percent cobble, 30
percent boulder, 20 percent graveVpebble, and 10 percent sand. Aquatic cover consisted
of 80 percent algae/detritus, 60 percent gaps in substrate, and little vegetation and no
woody debris. Bankfull width measured 77 m. Wetted channel width ranged from 35 m
to 37m over the course of the flow study.

1.5. Subsite 5a 300(+)

Subsite 5a 300(+) is 240 m of potential habitat that extends from the top of Subsite 5a
along the right bank ofa moderate-gradient lateral bar. The length ofhabitat sub­
sampled for this study was 37 m. Substrate composition for this subsite was 50 percent
cobble, 20 percent boulder, 20 percent graveVpebble, and 10 percent sand. Aquatic cover
consisted of 10 percent vegetation, 50 percent algae/detritus, 30 percent gaps in substrate,
and <10 percent woody debris. Bankfull width measured 79 m. Wetted channel width
measured 44 m.

1.6. Subsite 5b 300(-)

Within 300 m downstream of Subsite 5a, there were two potential FYLF habitat areas
approximately 100 m on the right bank immediately downstream of the subsite, and
approximately 100 m on the left bank at the bottom of the 300 m downstream section
along a low-gradient riffle/glide. The length of habitat (a low to- moderate bank gradient
cobble bar) sub-sampled for this study was 54 m, and was located in the left bank,
downstream section. Substrate composition for this subsite was 70 percent boulder, 20
percent cobble, and 10 percent graveVpebble. Aquatic cover consisted of 10 percent
vegetation, 40 percent algae/detritus, 60 percent gaps in substrate, and 10 percent woody
debris. Bankfull width measured 69 m. Wetted channel width measured 33 m.

1.7. Subsite 6a 300 (+)

The right bank cobble bar area from approximately 50 m to 275 m upstream ofthe top of
Subsite 6a contained suitable habitat for FYLF at base flows. It is a moderate-gradient
boulder/cobble bar. Length ofhabitat sub-sampled for this study was 40 m. Substrate
composition for this area was estimated as 60 percent boulder, 30 percent cobble, and 10
percent graveVpebble. Aquatic cover consisted of 10 percent vegetation, 70 percent
algae/detritus, 80 percent gaps in substrate, and <10 percent woody debris. Bankfull
width measured 59 m. Wetted channel width measured 22 m at the top ofthe subsite.
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2. Qualitative Assessments ofAdditional Habitats

Because of time constraints, some areas of potential additional habitat were not
quantified per the study plan. Rather, smaller areas within these additional habitats were
subsampled when time permitted (above, Section 3.1.7). When possible, qualitative
assessments were also made along these additional habitat areas during the flow series,
and those descriptio.ns are provided below. In addition, certain sites did not contain any
additional potential habitats within 300 m upstream and/or downstream, and those areas
also discussed in this section.

-2.1. 300 m Upstream of Subsite 3b

No additional FYLF habitat occurred within 300m upstream of Subsite 3b at any flow.
For approximately 150 m above the subsite, the high bank-gradient point bar along the

-right bank was composed oflarge boulders, with small sections ofgravel sediment. The
left bank was cliff. Further upstream, a high-gradient riffle contained mostly large
boulder substrate and no suitable FYLF habitat. Downstream of Subsite 3b, the NFFR
was also large boulder riffle ofvariable gradient, mostly swift, with no suitable FYLF
habitat for 300 m. We examined these areas during each of the study flow releases and
took representative photographs; however, velocities continued to increase and no
beneficial changes occurred for potential FYLF habitat.

2.2. 300 m Downstream of Subsite 4a

This downstream habitat from Subsite 4a is a low-to-high gradient riffle meeting a main
channel pool at the lower 50 m ofthe subsite. It is approximately 300 m in length and is
largely characterized by deep (>60 em) edgewater and boulders along a steep gradient
bank. Velocity iil some backwater pools is <20 cmJs, but the pools are too deep to be
considered likely habitat. There waS no suitable habitat during the base flow and
increased discharge levels showed no increase in the potential for FYLF habitat.

2.3. 300 m Upstream of Subsite 4d

This upstream habitat from Subsite 4d is a run/glide river type habitat. It is largely
characterized by boulders and bedrock habitat with abundant sedges. The bank gradient
is steep and shallow edgewater habitat is absent. Increases in river flows cannot spread
laterally along the left bank and, as a result, increases in flow will increase water depths
and possibly water velocity. There was no suitable habitat during the base flow and
increased discharge levels showed no increase in the potential for suitable FYLF habitat.

2.4. 300 m Downstream of Subsite 4d

This downstream habitat from Subsite 4d is a run/glide. It is approximately 36 m in
length and consists mainly of boulders with some cobble and relatively steep banks.
Edgewater habitat was generally narrow and moderately steep. This area was evaluated
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at each flow and showed no suitable FYLF habitat during the base flow or increased
discharge levels.

2.5. 300 m Downstream of Subsite 5a

Within 300m downstream of Subsite 5a, there was approximately 100 m of potential
FYLF habitat on the right bank immediately downstream of the subsite, and there was
another approximately 100 m ofpotential FYLF habitat on the left bank at the bottom of
the 3"OOm downstream section along a low-gradient riffle/glide. The remaining area was
too swift, edgewater areas were too narrow at all flows, and the substrate was too large
for suitable FYLF habitat.

Specifically, the right bank portion downstream of Subsite 5a was' not considered good
habitat for egg laying, as the substrates were mostly large boulder and the suitable
edgewater areas were relatively narrow. However, backwater side pools did contain
juvenile FYLFs at base flows. At 200 cfs, flow velocities appeared to increase along the
edgewater. Although backwater areas spread out, they had shallow flow-through in some
places. At 250 cfs, inundation caused these backwater edgewater areas to increase in area
and depth, along with flow velocities. At 310 cfs, most of the deeper, newly-flooded
backwater areas were too swift, and any other expansion was too shallow and isolated for
egg laying habitat. The lower-most portion of the 100 m section along the right bank
below Subsite 5a had very rapid velocities at 310 cfs.

The left bank portion downstream of Subsite 5a appeared to contain the most suitable
habitat, and 54 m of the approximately 100 m of habitat was sub-sampled during the test
flows (Section 3.1.7.6). The top of the 100m of habitat was somewhat protected from
high-flow velocities by a point of land that deflected the current. Even so, the uppermost
portion of the 100 m habitat segment saw a gradual increase in flow velocities during the
test flow period until, at 310 cfs, about one-half of the edgewater habitats appeared too
swift for FYLF.

Numerous juvenile FYLFs were observed in this area during base flow evaluations. New
backwater areas started to form at the 150 cfs release, but they were too shallow to be
considered suitable habitat. By 250 cfs, some of these backwater areas were included in
the suitable habitat designation, since depths were then greater than 10 em. By 310 cfs,
there was some narrowing of suitable habitats; however, moderate amounts of potential
edgewater habitat remained available.

2.6. 300 m Upstream of Subsite 5a

Additional suitable FYLF habitat occurs along a right bank, moderate-gradient
boulder/cobble bar that extends for 240 m upstream from the top of Subsite 5a at base
flow. Just downstream of the 37 m subsample subsite located at the top of this habitat,
was a -30 m section of fast edgewater at all flows. But, below that, a point of rock
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protected most of the rest of the bar from higher flow velocities, even at the higher
experimental flows. This lower area was a moderate-to-steep gradient boulder/cobble bar
with approximately 2-3 m of slow edgewater within suitable depths. One juvenile FYLF
was seen here during the base. flows. At 150 cfs, there was not much discernible change,
but at 200 cfs there was inundation and apparent extension of suitable habitat in the lower
gradient bank areas (bank gradient was variable). Increased flow velocities in the higher
gradient bank areas and "exposed" (i.e., closer to main channel thalweg) portions of the
bar. A subadult FYLF was seen at this flow. At 250 cfs, more of the same mix ofpositive
and negative habitat changes occurred, and another juvenile FYLF was seen. At 310 cfs,
there were ,still adequate amounts ofsuitable edgewater areas with low flow velocities.

2.7. 300 m Downstream of Subsite 6a

Below Subsite 6a, suitable FYLF habitat occurred from approximately 75 m to 300 m
downstream of the bottom of the subsite. The area also contained a side channel at the top
and a large moderate-gradient boulder/cobble bar along the right bank of the NFFR. The
left bank was steep-sided with large boulder substrate. Noticeable changes in habitat
conditions in the side channel area were not observed until 250 cfs, when the outlet of the
side channel flow increased. There was some spreading of shallow edgewater along the
interior side channel bar, and some increase of flow velocity, but did not appear
detrimental. By 310 cfs, flows spilled over more of the side channel bar, and edgewater
flow velocities were too fast, except in the middle portion. Downstream of the side
channel area, the main boulder/cobble lateral bar had three general areas at base flow
roughly divided into thirds: the top was protected from stream flows and contained
suitable FYLF habitat; the middle portion was most exposed to main channel currents
arid received relatively high-flow velocities along the shoreline; and the bottom portion
again was protected and appeared to contain good suitable habitat for FYLF. At 200 cfs,
the top portion of this segment showed some spreading inland of edgewater areas, but
flows along one-half were too fast. By 310 cfs, flow velocities were too fast (except on "
the more protected upstream portion). However, at the top of this site, edgewater spread
inland and flow velocities were still Within suitable ranges. The downstream-mostone­
third portion ·of the bar contained potential habitat and was protected from flow increases
by bar topography. There was still potential edgewater habitat at 200 cfs, but by 250 cfs,
flow velocities noticeably increased along the steeper-banked portions of the bar. At 310
cfs, overall edgewater area narrowed and flow velocities appeared to increase.

2.8. 300 m Upstream of Subsite 6a

The right bank cobble bar area from about 50 m to 275 m upstream of the top of Subsite
6a contained suitable habitat for FYLF at base flows. The upper one-third was separated
from the lower two-thirds by a side channel area, apparently active only during very.high
flows. The left bank of the NFFRin this area was entirely too steep-sided to support
frogs. The subsample section along the right bank occurred about mid-way, along the
lower two-thirds of cobblelboulder bar habitat (Appendix C). In general, this area saw
some expansion of edgewater habitat as lower bank gradient areas became inundated; and
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some higher flow velocities occurred in steeper-banked areas. Near the side channel
mentioned above, a constriction in the river morphology caused higher flows along the
shore in this mid-section of the cobble bar, with the exception of a 10m wide pocket
protected by a large rock point that jutted into the river. Within the actual side channel
area, there was no flow or outflow even during the 310 cfs release; however, there was
some expansion ofedgewater area shallows, and depths and substrates around most of the
side channel inlet appeared beneficial for potential FYLF breeding. Upstream of this side
channel area was "an approximately 75 m moderate-gradient cobble bar where one
juvenile FYLF was observed during the 150 cfs flow release. At 250 cfs, there was some
spreading inland of the edgewater shallows, but no apparent flow velocity increases. By
250 cfs, a reverse-flow eddy appeared in the middle and upper parts of this section;
however, by 310 cfs, flow velocities increased along the outermost point of the bar and
the eddy had a flow velocity of approximately 5 cmls.

3. Quantitative Assessments ofAdditional Habitats

3.1. Subsite 2a 300(-)

FYLF Habitat Area

At base flows, total habitat area was 45 m2
, but diminished to zero by the 250 cfs

discharge level. At base flow, preferred habitat area measured 23 m2 and marginal
habitat measured 22 m2

. Preferred habitat area was lost at the 200 cfs flow, and marginal
habitat area also went to zero at the 250 cfs flow level. During the three highest flows,
preftrred habitat was lost completely and all suitable habitat at this subsite was lost at
the 250 cfs flow level (Figure 3.1.1, Table 3.1.1). Due to the steep bank gradient at this
subsite, increased flows resulted in a sharp increase in water velocity without lateral
pooling or inundation of the cobble bar. At the 200 cfs flow and higher, virtually all
suitable habitat was eliminated. Numerous smaller, fast-moving channels appeared
around larger cobble and boulder substrate, with water flow velocities increasing above
marginal limits (up to 80 cinls). Several juveniles FYLFs were observed during base and
150 cfs flows.
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Figure 3.1.1. FYLF habitat area at 5 discharge levels, Subsite 2a 300(-).
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Table 3.1.1. FYLF habitat area and (% change from base flow. Subsite 2a 300(-)
Discharge Levels cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 23 24 (+7.3)
~. ;." o(-

0(-100) 0(-100) 100)
Marginal Habitat Area 22 32 3 (-87.7) 0(-

(+47.2) 0(-100) 100)
Total Habitat Are,a 0(-

45 57 (+27) 3 (-93.9) 0(-100) 100)

Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 9 cin and mean marginal
habitat depth was 14 em. At the highest flo\y, dePths were over 50 em and not Within the
parameters of this study (Table 3.1.2).

Table 3.1.2. Mean depths at 5 discharl!e levels. Subsite 2a 300(-)
Dischan e Level (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Average Depth 8.60 12.50 - - -
Preferred Habitat Edge Depth 13.00 16.75 - - -
Marginal Average Depth 14.20 17.00 16.00 - -
Marginal Habitat Edge Depth 15;80 22.40 16.00 - -

:,;,.
"'fe"
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Mean Habitat Velocities

At base flow (110 cfs), the mean preferred habitat velocities were between 1 (bottom
velocity) and 3 cm/s (habitat edge velocity). Mean marginal habitat velocities were
between 14 (bottom velocity) and 15 cm/s (habitat edge velocity). At the highest flow,
velocities were over 20 cm/s and not within the parameters of this study (Table 3.1.3).

Table 3.1.3. Mean velocities at 5 dischar2e levels. Subsite 2a 300(-)
Dischar~ e Level (cfs)

Velocity Measurements (em/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 2.60 4.50 - - -
Preferred Average Velocity (2ij 66% 2.20 3.75 - - -
Preferred Bottom Velocity 1.40 2.75 - - -
Marginal Habitat Edge Velocity 14.80 17.40 6.00 - -
Marginal Average Velocitv (2ij 66% 14.20 10.80 18.00 - -
Marginal Bottom Velocity 13.60 8.80 6.00 - -

Habitat Complexity and Qualitative Observations

Complexity of habitat (exposed boulder/cobble) was rated at 80 percent at base flow and
fell to zero at the high flow where a steep gradient on the left bank prevented the cobble
bar from increased inundation. Several juvenile frogs seen at the 110 and 150 cfs flows
were not observed again during any higher flow levels. An aquatic garter snake (T.
couchii) was observed at the subsite.

3.2. Subsite 2b 300(+)

FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased (-34%) from 70
m2 at base flow to 46 m2 during the 310 cfs discharge. Specifically, preferred habitat
decreased by 32 m2

, but marginal habitat iI].creased by 8 m2 (Figure 3.2.1, Table 3.2.1).

Pacific Gas and Electric Company
Poe FYLF Flow Study 1-8

Garcia and Associates
July 2003



,(j Figure 3.2.1. FYLF habitat area at 5 discharge levels, Subsite 2b 300(+).
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Table 3.2.1. FYLF habitat area and (%) chanoe from base flow. Subsite 2b 300(+)
Dischanre Levels (cfs)

Habitat Area Measurements (m2
) 110 150 200 250 310

Preferred Habitat Area 44 43 (-3.6) 36l-18.4) 29 (-34.4) 12 (-73.9)
Marginal Habitat Area 26 32 (+23.1) 22l -13.8) 25 (-4.3) 34 (+335)
Total Habitat Area 70 75 (+6.2) 58l -16.7) 54 (-23.3) 46 (-34.4)

Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 23 em and mean marginal
habitat depth was 38 em. At the highest flow (310 cfs), mean preferred habitat depth was
27 em and mean marginal habitat depth 43 em (Table 3.2.2).

Table 3.2.2. Mean denths at 5 dischar2e levels. Subsite 2b300(+)
Dischanre Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Average Depth 23.00 24.00 26.00 24.00 27.00
Preferred Habitat Edge Depth 30.00 29.00 29.00 29.00 30.00
Marginal Average Depth 38.00 41.00 38.00 42.00 43.00
Marginal Habitat Edge Depth 47.00 44.00 48.00 49.00 47.00

Mean Habitat Velocities

At base flow (110 cfs), the mean preferred habitat velocities were 0 for both the bottom
and the habitat edge. Mean marginal habitat velocities were between 1 (bottom velocity)
and j cmls (habitat edge velocity). At the highest flow (3 i 0 cfs), mean preferred habitat
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velocities were 1 cm/s (bottom velocity) and 2 cm/s (habitat edge velocity). Marginal
habitat flow velocities were between 6 (bottoni velocity) and 9 cm/s (habitat edge
velocity) (Table 3.2.3).

Table 3.2.3. Mean velocities at 5 dischar2:e levels. Subsite 2b 300(+)
Discharg:e Level (cfs)

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 0.00 1.00 0;00 3.00 2.00
Preferred Average Velocity ({;ij 66% 0.00 2.00 0.00 2.00 2.00
Preferred Bottom Velocity 0.00 1.00 0.00 1.00 1.00
Marginal Habitat Edge Velocity 3.00 6.00 3.00 6.00 9.00
Marginal Average Velocity em 66% 2.00 5.00 3.00 3.00 6.00
Marginal Bottom Velocity 1.00 4.00 2.00 2.00 6.00

Habitat Complexity and Qualitative Observations

This subsite consisted of heterogeneous habitat composed of a cobblelboulder island
surrounded by several inter-connected pools. Habitat complexity (exposed
boulder/cobble) was estimated at 70 percent at base flows and decreased to 40 percent at
the highest flow when the island became completely flooded and depths at the bottom of
the subsite exceeded 50 em at the habitat edge. As experimental flows increased, this
island became more inundated; at 310 cfs the island was approximately 80 percent
submerged, compared to the base flow. Appendix E includes photographs at both
discharge levels for comparison. As the island became submerged during higher flows,
we observed an overall loss of total habitat area (Table 3.2.42). The downstream portion
of the subsite consisted of a large boulder, serving as a visual landmark to reference
increasing water levels relative to that of the cobblelboulder island. During the first three
flows, juvenile frogs were observed in both of the shallow pools and on the island.

3.3. Subsite 2c LB 300(+)

FYLF Habitat Area

Over the range of the five discharge levels, total habitat area remained the same at 200
m2

. Preferred habitat decreased by 30 m2
, while marginal habitat increased by 30 m2

(Figure 3.3.1, Table 3.3.1).
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Figure 3.3.1. FYLF habitat area at 5 discharge levels, Subsite 2c LB 300(+)
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Table 3.3.1. FYLF habitat area and (%) change from base flow, Subsite 2cLB-300(+)
Discharge Levels (cfs)

Habitat Area Measurements 110 150 200 250 310
(m2)

Preferred Habitat Area 199 186 (-6.8) 136 (- 102 (-48.6) 169.(-
31.5) 15:3)

Marginal Habitat Area 1 14 64 98 31
(+1700) (+7850) (+12100) (+3800)

Total Habitat Area 200 200 (0) 200 (0) 200 (0) 200 (0)

Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 16 em and mean marginal
habitat depth was 27 em. At the highest flow (310 cfs), mean preferred habitat depth was
16 em and mean marginal habitat depth was 27 em (Table 3.3.2).

Table 3.3.2. Mean depths at 5 discharge levels, Subsite 2c LB 300(+)
Discharge Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Average Depth 16.32 15.50 15.20 14.20 16.45
Preferred Habitat Edge Depth 26.00 22.50 20.80 22.67 22.00
Marginal Average Depth 27.00 23.00 23.25 27.17 26.67
Marwal Habitat Edge Depth 31.00 27.00 27.75 30.00 31.00
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Mean Habitat Velocities

At base flow (110 cfs), the mean preferred habitat velocities were <1 (bottom velocity)
and 3 cm/s at habitat edge velocity. Mean marginal habitat velocities were between 0
(bottom velocity) and 2 cm/s (habitat edge velocity). At the highest flow (310 cfs), mean
preferred habitat velocities were <1 cm/s (bottom velocity) and 3 cm/s (habitat edge
velocity). Mean marginal habitat velocities were between 8 (bottom velocity) and 11
cm/s (habitat edge velocity) (Table 3.3.3).

Table 3.3.3. Mean velocities at 5 discharge levels, Subsite 2c LB 300(+)
Discharge Level (cfs)

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocitv 2.67 4.00 5.00 4.67 2.83
Preferred Average Velocity @ 66% 0.64 2.20 2.60 2.20 1.25
Preferred Bottom Velocity 0.32 1.50 2.04 1.60 0.75
Marginal Habitat Edge Velocity 2.00 6.50 10.75 9.67 10.67
Marginal Average Velocity @ 66% 1.00 5.00 9.25 8.17 5.67
Marginal Bottom Velocity 0.00 4.00 7.25 4.50 7.67

Habitat Complexity and Qualitative Observations

As flows increased, inundation of this lateral cobble bar was similar to that found at
Subsite 2c LB. However, habitat complexity, estimated at 50 percent during base flow,
decreased to 30 percent at the highest flow. Inundation and pooling of the cobble bar
decreased gradually towards the top of the site (at the 40 m linear distance transect). This
subsite exhibited a lengthwise "ridge" of higher gradient along the middle of the cobble
bar, and a small backwater channel (1-2 m) along the back of the bar also increased in
size at higher flows, creating a partial island at the 310 cfs discharge. High amounts of
marginal vegetation (50%) may have impeded water velocity measurements at this site.
Crayfish were abundant throughout all flow levels.

3.4. Subsite 4c 300(+)

FYLF Habitat Area

Between base flow and the highest 310 cfs flow, total habitat area decreased overall by
18 m2

, with a larger decrease of25 m2 at the 200 cfs flow. Preferred habitat decreased by
10 m2

, while marginal habitat decreased by 8 m2
• Preferred area experienced a sharp

decline of 57 m2 at the 250 cfs flow, but regained 47 m2 of habitat at the 310 cfs
discharge (Figure 3.4.1, Table 3.4.1).
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() Figure 3.4.1. FYLF habitat area at 5 discharge levels, Subsite 4c 300(+)
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Table 3.4.1. FYLF habitat area and (%) change from base flow, Subsite 4c 300(+)
Discharge Levels (cfs)

Habitat Area Measurements 110 150 200 250 310
(m2)

Preferred Habitat Area 64 56 (-12.1) 40 (-37.7) 7 (-89) 54 (-15.2)
.Marginal Habitat Area 97 108 96 (-0.7) 98 (+1.6) 89(-7.9)

(+11.5)
Total Habitat Area 161 164 (+2.1) 136 (- ' 168· . 143 (-

15.4) (+4.9) 10.8)

Mean Habitat Depth

At base flow (110 cfs), the preferred habitat average depth was 15 em and mean
marginal habitat depth was 20 em. At the highest flow (310 cfs), mean preferred habitat
depth was 21 em and mean marginal habitat depth was 34 em. (Table 3.4.2).

Table 3.4.2. Mean depths at 5 discharae levels. Subsite 4c 300(+)
Discharge Level (cfs I

Depth Measurements (em) 110 150 200 250 310
Marginal Habitat Edge Depth 20.2 16.5 33.75 30.5 40.4
Marginal Average Depth 19.2 30 26.75 30 33.8
Preferred Habitat Edge Depth ·18.8 28 26.75 20.6_ 25.8
Preferred Average Depth 15.4 21 ·21.5 15.6 21
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Mean Habitat Velocity

At base flow (110 cfs), the mean preferred habitat velocities were 2 (bottom velocity)
and 3 cm/s (habitat edge velocity). Mean marginal habitat velocities were between 6
(bottom velocity) and 10 cm/s (habitat edge velocity). At the highest flow (310 cfs),
mean preferred habitat velocities were 1 cm/s (bottom velocity) and 2 cm/s (habitat edge
velocity). Mean marginal habitat velocities were between 3 (bottom velocity) and 11
cm/s (habitat edge velocity) (Table 3.4.3).

Table 3.4.3. Mean velocities at 5 dischar2e levels, Subsite 4c 300(+)
Dischar~e Level (cfs)

Velocity Measurements (cm/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 3.4 2 1.75 2.8 2
Preferred Average Velocity (cij 66% 1.8 3 1.25 2.8 1.8
Preferred Bottom Velocity 2.2 2.5 1 3.4 1
Marginal Habitat Edge Velocity 9.6 14.5 11.25 8.5 10.8
Marginal Average Velocity (cij 66% 9.8 7 6.25 11 9.4
Marginal Bottom Velocity 5.6 4 2.75 6.5 2.6

Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) was estimated at 30 percent during base
flow and decreased to less than 10% at the highest flow.

3.5. Subsite 5a 300(+) FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased approximately 23
m2 (-15%). Specifically, preferred habitat decreased 12 m2

, and marginal habitat
decreased approximately 11.5 m2 (Figure 3.5.1, Table 3.5.1).

Figure 3.5.1. FYLF habitat area at 5 discharge levels, Subsite 5a 300(+)
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Table 3.5.1. FYLF habitat area and (%) chanj;!e from base flow, Subsite 5a 300(+)
Discharge Levels cfs)

Habitat Area Measurements ,(m2
) 110 150 200 250 310

Preferred Habitat Area 84 82 -2.9) 67 (-20.7) 73 (-13.2) 72 (-14.1)
Marginal Habitat Area 71 69 -2.4) 62 (-13) 60 (-15.1) 60 (-16.2)
Total Habitat Area 155 151 -2.6) 128 (-17.2) 133 (-14.1) 132 (-15.1)

Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 16 em and mean marginal
habitat depth was 39 em. At the highest flow (310 cfs), mean preferred habitat depth was
15 em and mean marginal habitat depth was 42 em (Table 3.5.2).,

Table 3.5.2. Mean depths at 5 diseharg:e levels. Subsite 5a 300(+)
Discharge Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Habitat Edge Depth 29.5 29.7 28.3 30 30
Preferred Average Depth 15.7 17.8 18.7 15 15.2
Marginal Habitat Edge Depth 48 48.5 50 50 50
Marginal Average Depth 39.33 39.17 41.5 41.5 42.33

Mean Habitat Velocity

At base flow (110 cfs), the mean preferred habitat velocities were between 1 cmJs at the
bottom and 2 cmJs at the habitat edge. Mean marginal habitat velocities were between 2
(bottom velocity) and 4 cm/s (habitat edge velocity). At the highest flow (310 cfs), mean
preferred habitat velocities were 1 cmJs at the bottom and the habitat edge. Mean
marginal habitat velocities were 5 cmJs for bottom and 12 cmJs for habitat 'edge (Table
3.5.3). '

Table 3.5.3. Mean velocities at 5 diseharg:elevels. Subsite 5a 300(+) ,
Discharge Level (efs)

VelocitY Measurements (coos) 110 150 200 250 310
Preferred Habitat Edge Velocity 2 1.67 3;17 3 1
Preferred Average Velocity~ 66% 1 1 1 1 1
Preferred Bottom Velocity 1 1 1 1 1
Marginal Habitat Edge Velocity 3.5 4.17 8.17 8.5 11.67
Marginal Average Velocity~ 66% 3.17 3.5 ' 5.83 7.17 9
Marginal Bottom Velocity 1.5 2.17 1.67 2.33 4.5
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Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) at Subsite 5a 300(+) m upstream subsample
site was estimated ·at 5 percent during base flow and increased to 10 percent during the
highest flow.

3.6. Subsite 5b 300(-)

FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased by approximately
82 m2 (-34%). Specifically, frejerred habitat decreased 58 m2

, and marginal habitat
decreased approximately 25 m (Figure 3.6.1, Table 3.6.1).

Figure 3.6.1. FYLF habitat area at 5 discharge levels, Subsite 5b 300(-)
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Table 3.6.1. FYLF habitat area and (%) chan2e from base flow. Subsite 5b 300(-)
Dischar2e Levels (cfs)

Habitat Area Measurements 110 150 200 250 310
(m2)

Preferred Habitat Area 170 131 (- 125 (- 118 (- 112 (-34)
22.8) 26.1) 30.6)

Marginal Habitat Area 73 98 (+34.9) 82 (+12.8) 79 (+8.5) 48
(+33.9)

Total Habitat Area 242 229 (-5.5) 208 (- 197 (- 160 (-34)
14.4) 18.9)
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Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 14 em and mean marginal
habitat depth was 30 em. At the highest flow (310 cfs), mean preferred habitat depth was
20 em and mean marginal habitat depth was 36 em (Table 3.6.2).

Table 3.6.2. Mean depths at 5 discharge levels, Subsite 5b 300(-)
Dischar2e Level (cfs)

Depth Measurements (cm) 110 150 200 250 310
Preferred Habitat Edge Depth 30 30 27.4 28.5 28.1
Preferred Average Depth 14.1 17.4 14.8 18.1 20.3
Marginal Habitat Edge Depth 36.6 38.9 41.5 43.4 43.6
Marginal Average Depth 29.5 31.4 34 35.3 36.3

Mean Habitat Velocity

At base flow (110 cfs), the mean preferred habitat velocities were between 1 cm/s at
bottom and 2 cm/s at the habitat edge. Mean marginal habitat velocities were between 1
(bottom velocity) and 10 cm/s (habitat edge velocity). At the highest flow (310 cfs),
preferred flow velocities were 1 cm/s at the bottom and 3 cmls at the habitat edge. Mean
marginal habitat velocities were 2 cmls for the bottom and 11 cm/s for the habitat edge
(Table 3.6.3).

Table 3.6.3. Mean velocities at 5 discharge levels. Subsite 5b 300(-)
Dischar2e Level (cfs I

Velocity Measurements (cni/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 2.25 2.14 2.13 1.5 2.5
Preferred Average Velocity @ 66% 1 1.29 1 1.25 1.88
Preferred Bottom Velocity 1 1 1 1 1
Marginal Habitat Edge Velocity 10.25 10.38 7.75 7.88 10.88
Marginal Average Velocity @ 66% 5.75 5 4.5 5 5.5
Marginal Bottom Velocity 1 1.25 1 2.75 2

Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) at the subsample site was estimated at 60
percent during base flow -and remained the same during the highest flow. Numerous
juvenile FYLFs were observed alon.g thesubsample section during base flow-evaluations.
New backwater areas started to fonn at the 150 cfs release, but they were too shallow to
be considered suitable habitat. At 250cfs, some of these backwater areas were designated ­
as suitable habitat where depths were greater than 10 em. At 310 cfs, there was some
narrowing of suitable habitats, but suitable edgewater habitat appeared generally
available. - - --- - - -

Pacific Gas and Electric Company --­
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3.7. Subsite 6a 300(+)

FYLF Habitat Area

Over the range of the five discharge levels, total habitat area decreased by approximately
34 m2 (-21 %). Preferred habitat decreased 35 m2

, and marginal habitat increased slightly
by approximately 2 m2 (Figure 3.7.1, Table 3.7.1).

Figure 3.7.1. FYLF habitat area at 5 discharge levels, Subsite 6a 300(+)

-+-Preferred Area
180 _ Marginal Area

160 A-- ---. -.-Total Suitable Area-140 --- ...
120 --

I~
100 >e 80 =-=:- ::-:--= '4ca: 60

40

20

0
110 150 200 250 310

Discharge (cfs)

Table 3.7.1. FYLF habitat area and(%) chan2e from base flow. Subsite 6a 300(+)
Disch.ar2e Levels (cfs)

Habitat Area Measurements (m2
) . 110 150 200 250 310

Preferred Habitat Area 103 77 (-24.9) 70 (-32.3 58 (-43.2) 68 34.2)
Marginal Habitat Area 55 68 (+23.2) 81 (+46.4) 73 (+31.9) 571 +2.9)
Total Habitat Area 158 145 (-8.1) 150 (-4.8 131 (-17) 124 -21.3)

Mean Habitat Depth

At base flow (110 cfs), the mean preferred habitat depth was 20 em and mean marginal
habitat depth was 38 em. At the highest flow (310 cfs), mean preferred habitat depth was
19 em and mean marginal habitat depth was 42 em (Table 3.7.2).
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Table 3.7.2. Mean depths at 5 dischar2e levels, Subsite 6a 300(+)
Discharge Level (cfs)

Depth Measurements (em) 110 150 200 250 310
Preferred Habitat Edge Depth 29.8 24.8 28.3 28.5 30
Preferred Average Depth 20 14.2 16.3 19 19.3
Marginal Habitat Edge Depth 49 49.2 48.7 44.8 50
Marginal Average Depth 37.7 32.3 35.7 39.8 41.8

Mean Habitat Velocity

At base flow (110 cfs), the mean preferred habitat velocities were between 0 cm/s
(bottom) and 3 cm/s (habitat edge). Mean marginal habitat velocities were between 3
(bottom) and 9 cm/s (hab~tat edge). At the highest flow (310 cfs), preferred habitat flow
velocities were 1 cm/s for bottom and 2 cm/s ,at habitat edge velocities. Mean marginal
habitat velocities were 4 cm/s for the bottom and 10 cm/s for the habitat edge.

Table 3.7.3. Mean velocities at 5 discharge levels, Subsite 6a 300(+)
Discharge Level (cfs)

Velocity Measurements (em/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 3.17 3.4 2.33 2.83 2.17
Preferred Average Velocity~ 66% 1.5 1.8 1.33 1.33 1.33
Preferred Bottom Velocity .33 1 1 1 1
Marginal Habitat Edge Velocity 9.17 9.5 10.5 14 10.17
Marginal Average Velocity~ 66% 6 7.33 8 9.33 7.17
Marginal Bottom Velocity 3.17 15. 1 2 4

Habitat Complexity and Qualitative Observations

Habitat complexity (exposed boulder/cobble) was estimated at 30 percent during base
flow and remained the same during the highest flow. This sub-sample area upstream of
Subsite 6a was moderate-gradient boulder/cobble bar with moderate amounts of suitable
edgewater habitat and a moderate potential for FYLF breeding at base flows. One
juvenile FYLF was observed during the 150 cfs flow and another during the 310 cfs flow.
At 200 cfs,' there was some spreading of suitable edgewater areas as the lower bank
gradient areas became inundated. This continued at 250 cfs and 310 cfs, but there were
some higher flow velocities evident in the steeper bank gradient areas at these flows.

3.8. Additional Habitat Subsites - Pooled Results

FYLF Habitat Area

The area of total habitat pooled from seven additional habitat subsites sampled in the Poe
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Reach showed an overall decrease of 225 m2 (-22%) during the study period.
Specifically, preferred habitat decreased by 200 m2 (-29%) and marginal habitat
decreased by 25 m2 (-7%). Although habitat area decreased overall from the base flow to
310 cfs, the changes were not consistent with each flow level (Figure 3.3.4).

Preferred habitat decreased gradually from base flow to 310 cfs flow, with the largest
drop occurring at the 250 cfs flow (-43.5% from bas.e flow).. Preferred habitat area
increased (by 99 m2

, +25%) between 250 and 310 cfs, but not enough to show an overall
increase in preferred habitat area. Marginal habitat area increased gradually up to the
250 cfs flow level, but dropped sharply at the 310 cfs flow showing an overall decrease in
habitat area. Total habitat area decreased gradually as flows increased from base flow to
200 cfs flow levels, but did not show any change between the 200 and 250 cfs flows.
Total habitat area decreased again at the 310 cfs flow by 78 m2 (-9% from 250 cfs).
Actual area measurements for each discharge level are shown in Table 3.3.4.

Figure 3.8.1. FYLF habitat area at 5 discharge levels, 7 additional subsites
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Table 3.8.1. FYLF habitat area and (%) chan2e from base. fl9w. 7 additional sub$ites
Dischar2:e Levels (cfs)

Habitat Area 110 150 200 250 310
Measurements

Preferred Habitat Area 686.4 598.5 (- 474.0 (- 387.7 (- 486.3 (-
(m2

)
12.8)

30.9) 43.5) 29.2)

Marginal Habitat Area 344.5 422.0 409.5 432.8 319.3 (-
(m2) (+22.5) (+18.9) (+25.7) 7.3)
Total Habitat Area (m:l) 1020.5 (- 883.5 (- 883.5 (- 805.6 (-

1030.8 1.0) 14.3) 14.3) 21.9)
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Mean Habitat Depth

Mean depth measurements increased slightly for both preferred and marginal habitats as
flow levels increased (Table 3.8.2). Mean marginal habitat edge depth and mean
marginal average depth each increased by 8 em. Changes in preferred habitats depths
were less than that for marginal habitats, increasing by approximately 3 em from base
flows to 310 cfs (Figure 3.8.2). Actual depth measurements are shown in Table 3.3.5.
Note that depth measurements were not taken in the same spot locations during each
flow, and along with velocities, actually detennined the location and extent of preferred
and marginal habitat boundaries.

Figure 3.8.2. Mean depths at 5 discharge levels, 7 additional subsites
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Depth Measurements.(em) 110 150 200 250 310
Marginal Habitat Edge Depth 35.72 35.13 39.71 40.37 44.01
Marginal Average Depth 29.45 31.17 31.46 35.72 37.41
Preferred Habitat Edge Depth 25.34 26.38 26.99 26.08 27.72
Preferred Average Depth 16.60 17.54 18.78 17.60 19.98

- Mean Habitat Velocity

In general, mean velocities changed only slightly among discharge levels at additional
subsites. Mean habitat edge velocities in marginal habitats increased sharply from 8 cm/s
at base flow to 10 cm/s at 150 cfs, dropping to 8 cm/s at 200 cfs and gradually returning
to 10 cm/s by the 310 cfs flow level. Mean habitat edge velocities in preferred habitats
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decreased slightly from base flow to 310 cfs (2.6 cm/s to 2.1 cmls). Mean bottom
velocity and mean average velocities changed <1 cm/s among the discharge levels in both
preferred and marginal habitats (Figure 3.8.3). Actual velocity measurements are
provided in Table 3.8.3. Note that velocity measurements were not taken in the Salne spot
locations during each flow, and, along with depths, actually detennmed the location and
extent ofpreferred and marginal habitat boundaries.

Figure 3.8.3. Mean velocities at 5 discharge levels, 7 additional subsites
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Velocity Measurements (em/s) 110 150 200 250 310
Preferred Habitat Edge Velocity 2.62 2.62 2.34 2.96 2.13
Preferred Average Velocity @ 66% 1.31 2.19 1.26 1.90 1.62
Preferred Bottom Velocity 1.03 1.56 1.01 1.71 .93
Marginal Habitat Edge Velocity 8. 10.04 8.31 8.70 9.96
Marginal Average Velocity @ 66% 6.18 6.17 7.51 8.27 7.85
Marginal Bottom Velocity 4.63 4.09 3.45 3.80 5.02
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TABLE 2 Poe FERC 2107 Project Data (North Fork Feather Rifer)
Data Meets Policy {.

ToW ToW Copper
ToW Copper Crileria, DrinkiDg

, .Dissolved ,i Dissolved Hardness based criteria for
Copper (Cu) QuantitatiOD

Waler Stmiciards (1°,2° MCUi),
"Copper (Cu), .; Copper dissolved en

Station Date
Hardness (ugIL) .Limit (ugIL) ; Qnantitation for CTR and USEPA

(mgtL) MPSL, (Reportiog

P~IYMCLISecondary MCL

MPsL, Limit

. "CCC (lll!IL) JCMC (1Il!!L)

Department of Limit), Department of (Reportiog

Fish and Game ugIL .' (lll!IL) ; (u~L) FISh and Game Limit);ugIL
)

Data Meets *he Policy
These data all Meet the Listing Policy Section 6.1.55 because a US EPA approved analytical method with low quatitation limit (reporting limit) and clean technique
were used to analyze the data. None ofthe sample concentrations are less than the reporting limit and therefore, there are no "J" flagged values.

Poe Data Collected in 2003

Poe-lA
NFFRabove Poe March-03 33.7 1.14 0.01 1.300 1,000 0.71 om 3.54 4.82

Reservoir at May-03 38.2 1.08 0.01 l.300 1,000 0.72 0.01 3.94 5.43
entrance to Angust-G3 52.5 0.51 0.01 1;300 1,000 0.43 0.01 5.16 7.32
reservoir October-03 47.6 0.29 0.01 1.300 1,000 0.18 0.01 4.75 6.68

Poe-2A
NFFR atNF-23 Mareh-G3 33.7 0.79 om /,300 1,000 0.58 0.01 3.54 4.82

gage station "-
May-G3 36.3 0.87 0.01 1,300 1.000 0.62 0.01 3.77 5.17

August-03 52.0 0.50 0.01 1,300 1,000 0.38 0.01 .5.12 7.26
October-03 46.6 033 om 1,300 1,000 0.22 0.01 4.66 6.55

P0e-3
NFFR above Poe March-03. 32.7 0.77 0.01 1,300 1,000 0.60 O.oI 3.45 4.69

Powemouse May-G3 38.2 0.80 0.01 1,300 1,000 059 0.01 3.94 5.-13

Augost-03 562 0.52 0.01 1,300 1,000 0.50 O.oI 5.47 7.81
Oclober-03 46.6 0.32 0.01 1,300 1,000 0.29 0.01 4.66 6.55

Poe-S
NFFR below Poe March-G3 31.7 0.93 0.01 1,300 1,000 0.75 0.01 3.36 4.55

Dam May-G3 36.3 1.01 O.oI 1,300 1,000 0.70 0.01 3.77 5.17

August-03 51.4 0.64 om 1,300 1,000 0.56 . 0.01 5.07 7./8
October-03 45.2 0.34 0.01 1,300 /,000 0.33 0.01 4.54 6.36

Poe-7
NFFR npstremn of Mareh-03 30.7 1.18 0.01 1,300 1,000 0.65 0.01 3.26 4.-12

Big BeodDam May-03 37.2 0.96 0.01 /,300 1,000 0.65 0.01 3.85 5.29
Augost-G3 53.0 0.52 om 1,300 1,000 0.42 0.01 5.21 7.39

October-G3 46.6 030 0.01 1,300 1,000 0.26 0.01 4.66 6.55

1of2

01
0->

=.p"
0->

ru
ru

_---t(.lj
=ru

Data Meets Policy

~~~~~~--~~~,-~-.
~--_._~-~--'--

-~ --~.~ _._,-, -~~~

3/30/2007



Data Meets the Policy
These data all Meet the Listing Policy Section 6.1.5.5 because a US EPA approved analytical method with low quatitation limit (reporting limit) and clean technique
were used to analyze the data. None ofthe sample concentrations are less than the reporting limit and therefure, there are no nJ" flagged values.

FOOTNOTES:
Not Sampled= Was not sampled for during project
NOTE: iliere are no J flagged values for this sample set beeause the qwmtitation IiPlit (reporting limit) was lower than the SlIJIlple conc:entrations lhatwere detected.

CJR=USEPA 40 CFRPart 131, Water Quality Stmdards; EstabIisbment onNumeric
Criteria fur Priority TOJ<icPollutmts fur the State ofCa1ifurnia,
Ca1ifurnia Toxics Rule (ClR)

USEPA= US Environmental Protection Agency National Ambient Water Quality Criteria,
FreshwaterAquatic Life ProtectionReco~ Criteria.

CCC = Continuous concentration (4-day average)
CMC = Maximwn concentration (I-hour average)

Flea Valley Creek

Flea Valley Creek March-D3 61.9 0.40 0.01 J.300 1,000 0.29 0.01 5.9+ 8.55
near mouth, Poe May-D3 61.7 0.36 0.Dl 1.300 1.000 021 0.Dl 5.93 8.53

Project August-D3 78.5 0.68 0.01 J.300 1,000 0.30 0.01 7.28 10.70
October-D3 72.4 0.32 0.Dl 1.300 1,000 0.16 0.01 6.80 9.91

MillCreek
Mill Creek near March-D3 30.7 0.16 0.01 1,300 1.000 0.13 0.01 3.26 4,42

mouth, Poe Project May-D3 29.4 0.19 0.01 1.300 1,000 0.06 0.01 3.15 4.24
A-ugust"{)3 41.5 0.20 0.Dl . 1,300 1,000 0.17 0.01 4.22 5.87
October-D3 40.0 0.04 0.01 1.300 1,000 0.05 0.Dl 4.09 5.67
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CCC (neIL) I CMC (1Il!1L)

Poe FERC 2107 Project Data (North Fork FeatherRiver)
Data Meets Policy

ToW ToW Copper
Total Copper Criteria, Drinking

Dissolved Dissolved
Copper (Cu) Quantitation

Water Standards (1°, 2° MCI.8),
Copper (Cu) Copper

Date
Hardness (ugIL) Limit (ugIL) Qwoititalion

(mgIL) MPSL, (Reporting MPSL, ,-Limit

Department of Limit), Primary MCLISecondaJ-y MCL DepBJ1Jneot of ' (Reporting

Fish and Game ugIL (nl!lL) (uWL) FISh and Game ,Limit), ugIL

Statiou

TABLE 2

NOTE: there were no exceedances ofany.criteria

Data Meets Policy 3/30/2007
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TABLE!

All Data

POE PERC 2107 ProjectDala(NorthForkFc:alhcrRivor)
ALL DATA

.

ToW ToW ToW
Totai Copper Criterio,DriaJOng

Difsol\"ed ,.J!issoked Hardness based criteria
Slatioo SampliJlgDale IlardDeS; Copper Copper

,
Copper C~pper Dissolved Copper Cor disso!\"ed Co

(Ca) J Total Capper Wat<r Standard> (1°,2" MCLs)
-tCn) J QDaatitiatioo CIRaodUSEPA

Qoaotitati.nUmi limit

CCCIOolLJ CMC(aolL}(moIL! 'nolL)
(!lq>ortiagLimit Primary MCL ISC.oadary MCL

(aolLl Ii'Ia2
(!lq>ortiag limit)

F1... Doli. (DolL) (mdi.) ',. aoiL

ALL DATA
This table represents all data collected over the period 1999-2003 for total and dissolved copper analysis on the Poe Project ofthe North Fork Feather River (NFFR), The subsequent
worksheets break down1he data into data tha1Meetthe Listing Policy Section6.1.5.s and data that Do Not Meet1he Listing Policy.

Poe Data Collected in 2003
All metals samples were analyzed by Marine Pollution Studies LaboratOly, Department ofFish and Game (a trace cleanmetals laboratmy inMoss Laoding)

P..,.1A
NFFR·above Poe Mm:b-63 33.7 1.14 0.01 /.300 /.000 0.11 0.01 3.54 4.B2

R1::servoir at: entrance May-ll3 38.2 1.08 0.01 1.300 /.000 0.72 .0.01 3.94 5../3
toresen"Oir Aagast-ll3 52.5 0,51 0.01 /,300 /.000 0.43 0.01 5./6 7.32

0e1Obor-ll3 47.6 0.29 o,o! /.500 /.000 0.18 0.01 4.75 6.68

P..,.1A
NFFRatNF·Z3 gage Mm:b"()3 33.7 0.79 0.01 /.300 /,000 058 0.01 ,.54 4.81

station May"()3 36.3 0.87 0.01 l.300 /.000 0.62 0.01 3.77 S.17
Augast-63 52.0 0,50 0.01 1.300 1.000 0.38 0.01 5.12 726
October.()3 46,6 0.33 0.01 l.300 /.000 0.22. 0.01 4.66 6.55

Poe-]
NFFR. abovePoe Mm:b-03. 32.7 0.77 0.01 !,SOO 1.000 0.60 0.01 3045 4.69

POWetDouse May"()3 38.2 0.80 0.01 1.300 1.000 0.59 0.01 3.94 5.43

Augast-03 56.2 0,52 0.01 1.300 /,000 0.50 0.01 SA7 7.B/
October'()3 46.6 0.32 0.01 1,300 1.000 0.29 0.01 4.66 6.55

P..,.S
NFFRbclowPoe Mm:h--03 31.7 0.93 0.01 /.300 1.000 0.75 0.01 3.36 4.55

n"" May-03 363 1.01 0.01 1.300 /.000 0.70 0.01 3,77 5./7
Au.,"USl-63 51.4 0.64 0.01 1.300 1,000 0.56 0.01 5.07 7.1B

October>03 452 034 0.01 /,300 /.000 0.33 0.01 4.54 6-36

P..,.7
NFFRupstrelllllof Mm:b-03 30.7 1.18 0.01 /,300 1.000 0.65 0.01 . 3.26 4.-12

Big BcndDmn May-03 37.2 0.96 0.01 > /,300 1.000 0.6.5 0.01 3.B3 5.29
Augast'()3 53,0 0.52 0.01 1.300 /.000 0.42 0.01 5.21 7.39
October-ll3 46.6 030 0.01 /.300 1,000 0.26 0.01 4.66 6.55

Flea Vaney Creek
FleaValley Creek - M"",h-03 61.9 0.40 0.01 /,300 /,000 0.29 0.01 5.94 8.55
Dem"m~Poe May-03 61.7 0.36 0.01 Hoo 1,000 0.21 0.01 5.93 B.s,

Project Aagust.()3 78.5 0.68 . 0.01 HOD /.000 030 0.01 7.28 JO.iO
0e1Ober'()3 72.4 032 0.01 Hoo 1.000 0.16 0.01 6.80 9.91

MillC,reek
Mill Crook near Mm:b-03 30.7 0.16 0.01 Hoo 1,000 0.13 0.01 3.26 4.42
mou~ Poe Project May-{}5 29.4 0.19 0.01 1.300 1,000 0.06 0.01 3.15 4.24

Angnst-03 41.5 0.20 0.01 1,300 /.000 0.17 0.01 4.22 5.87
Oetober-03 40.0 0.04 0.01 /,300 /.000 0.05 0.01 4.09 5.67
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TABLE!

All Data

POE FERC 2107 Pr'liccIData(NorthFoIkFeatherRivcr)
ALL DATA

ToW Tobol Tot.al
Tot.al Copper Crittrio, Drinking

DiS50ked Dissoked Ibrdncss bosed crilaia
SlJIti<l. SllIDplingDale Ibrdllcss Copper Copper Copp... Copper Dislotred Copper Cor dissolved en

(Co) J Totll1Copper WaterSlmulards (1·, 'If' MCLs)
(Co) J QaanlDDfio. CIR and llSEPA

QuantitatioaLimi Limit

CCC (a!!ILl 1CMC (a!!ILI
(ReportingLimit) PrimaryMCL ISe<••d:uyMCL (lUporling Limit)

(m!!IL1 (.!!ILI 1IIa2 •.n.. (a!!ILl r.!!IL1 (a!!IL1 1IIa2 •.n..

ALL DATA
This table represents all data collected overthe period 1999-2003 for total and dissolvedeopper anal¥sis on the Poe Projectofthe North Fork Feather River (NFFR). The subsequent
WOlksbeets break downthe data into data \hatMeet the Li5ting Policy Section 6.1.5.5 and data \hat Do Not Meet1he Listing Policy.

FOOTNOTES:
NotSampled =W1l5 nat sampled forduring project
;BIa.COIlt and.J- Estimaled vahm be1owthereporting llmitand abovcmctho.hktection limi~ oppro>:imatcly 6O%=assoc_with this estimated value
C\ll.=USEPA40 CFRPart 13t..WaterQo>lily SlalIdmds; EsUob];sbmCDlanNomene

Criteria forPJiorit)· Toxic Pottut:lnts furthc State ofCalifomia.
Calif"";.To:Ucs RnIe (CIR)

USEPA = US ElI<iromnentd Ptotcctioa Agency National Ambicat Water Quality Criteria,
F.-..h..__Aquatie Life Protcctioa Ro<omm""ded Criteria.

ecc =Continuous CQncentnWoo (4-day muage)
CMe =Mn:umum concentration (l-bouravcrage)

NOTE: there were DO exceedances ofaJlY criteria

50rs :::;:;
.' -::I>

--<:
I

C)
(.1j

I
ru
C)
C)

--.l

~::c:
c:::
C)

ru
{.1j
{.1j

-0
:::;:;

tTl
-0
::I>
;;;0
CD

OX!.

0
='

CO

r-
PJ
C-
O
-s
PJ
c+-
o
-s

'<l

313012001



TABLE 1

All Data

POE FERC 2107 ProjectData (North Fork Feather River)

ALL DATA

TotU TotU Total
ToW Copper Crit<ri3, Drinldng

Dissol..d ])issQh°ed Hard.... based trit<ria
StalioD SampliogDate HudDcss Copper Copper Copper Copper Dissol«d Copper for ddmlt'cd e-

(Co) J ToW Copper W~S""dar,is (1", 2" MCLI)
(Co) J Qu""titWioo

CI'R"""USEPAQoan_o.-Limi Limit

CCC IDoIL)'l CMC (uI>iL)
(lleporiiug Limit) l'tlmary MCL ISe<ODdary MCL (lleportiug Liml,)

(m!!IL) IDI>iL) FIa2 . Deli. (DolL) (D!!IL) (D!!IL) FIaz D.n.

ALL DATA
This table represents all data collected over the period 1999-2003 fot total and dissolved copper analysis on the Poe Project ofthe North FOlk Feather River (NFFR). The subsequent
wntksheets break down the data into data that Mectthe Listing Policy Section 6.1.5.5 anddata that Do Not Meet the Listing Policy.

Poe Data collected from 1999-2000
SequoiaLaborntOIy in PleasantHill analy=i samples from Man:h 1999. all other samples ana1y=iby ScvcmTrent Laboratories (fonnaUy Chromalab) inPleasanton

Poo-lA
Aho'l.'I)Poe R¢serTcir M=h-99 4\.0 3~ 2.0 I.SOO 1.000 No'S3mplcd

June-99 39.0 <5.0 5.0 I.SOO 1.000 NotSllDlplcd
July-99 39.0 <5.0 5.0 1,500 1.000 NolS3mplcd

Aogust-99 40.0 <5.0 5.0 1.500 1,000 NolSllDlplcd
Scplember.99 56.0 <5.0 5.0 1,500 1.000 NoISampled
December-99 40.0 <5.0 5.0 1,300 1,000 NolSampled

Much-OO 43.0 <0.4 5.0 1,500 1,000 NolS3mpled

P00-2
North FOIk Feo!l= M=J>.99 35.0 3.1 2.0 1.500 1.000 NOIS_led

RiveralPalga 1..".99 39.0 <5.0 5.0 1.500 1.000 NolSamplcd
1u1y,99 43.0 <5.0 5.0 /.300 J.OOO NoIS3mpled

Aogust-99 40.0 <5.0 5.0 I,SOO 1,000 NolSamplcd
Scplember-99 59.0 <5.0 5.0 I.SOO 1,000 NOISampled
Dccember·99 41.0 <5.0 5.0 1,500 1.000 NolSampled

Mmcb-OO 36.0 <0.4 5.0 I.SOO 1.000 NOIS3mpled

Poo-3
Above Poe Matcl1-99 38.0 2.8 2.0 1,500 1,000 NolSampled
P"",.mOuse Jone-99 42.0 <5.0 5.0 I,SOO 1,000 No'Sampled

Joly-99 45.0 <5.0 5.0 1,500 1.000 NolS3mpled
August-99 46.0 <5.0 5.0 1,300 1.000 Not Sampled

Scplember-99 58.0 <5.0 5.0 1,500 1.000 NotSamplcd
Dccember.99 42.0 <5.0 5.0 1.500 /.000 NOI Sampled

~h-OO 37.0 <0.4 5.0 /.500 1.000 Not Sampled

iCJ-DO
lof5
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TABLE 1

All Data

\

POEFERC210~ Project Data (NorthFork Fea1herRiver)

AU. DATA

Total Total Total
Total Coppu Crit<ria, Drinking

1IiJi,.1<ed Dinol-rro Hardn.., based criteria
StmOD S....p6DgDate IbrdD... Copper Copper Copper Copper

_'CdCopper
liJrdissoh'CdCIl

CCo) J Total Copper W2I<rS_dards W,r MCLs)
(Co) J QollJditialiOll erR...d USEPA

Qo8ll1itatiOIlLimi Limit

CCCCU!!IL)1 CMC(i"dLl
(ReportiugLimit) Pri""uyMCL ISecolldarj'MCL (llq>ortiug Limit)

(m1!lL) (uo/1.) FIal! u1!IL (u!!IL1 C.!!ILI (u1!IL1 FIal! uwL

ALL DATA
This table represents all data collected over the penod 1999-,2003 fortocil and dissolved copper analysis on.the Poe Project oftheNorth.Fotk Fea1herRiver (NFFR). The subsequeot
worksheets break down the dataiDto data that Meet theListiog Policy Section 6.1.55 uod data that Do Not Meet the Listing Policy.

Poe Data Collected From 2000-2001 (Spoil Pile)
All metals samples were aua1yzJedby Severn TrentLaborntories in Pleasanton

poe-sa

Culvert flow Iiotu April-liO 35 23 J 5.0 /.30() J,CNJO Nol Sampled

.AditNo. 2 Maxch-lil 35 6.0 5.0 /.300 /,o()O NolSmnplcd

PObSlB

StirfaCCi fIow into Apn1-l10 NotSomplcd Not Sampled NotSamplcd
culvert MlUCb-lll 35 5.2 5.0 /,300 /,000 NotSmnplcd

PObSZ

NFFRopstte= of April-110 35 2.6 J 5.0 /.300 /.000 NotS:unp~

cuh"CItiuflow Man:h-tll 35 <03 5.0 /,300 /.000 Not Smnplcd

P0bS3

NFFR immedialoly
Jdl1lVNot April-lIO 35 1.2 5.0 1.30() I,O()O NotSamplcd

S=pledtt=n of
cu1vertinflow MlUCb-lll 35 <03 5.0 1.30() 1.000 Not Sampled

P0e-S4
Nl:'l'lt above Poe

Powethonse.
April-liO 35 1.2 J 5.0 1,300 /,000 Not Smnplcdnpproximatcly 0.5

miles dowNol
Sampledtt=n of M=h-lll 35 <0.3 5.0 1,300 1.000 Not Sampled

P0e-S5
Poe POm::m.ODSe

April-liO Not Smnpled 5.0 1,300 1,000 Not SampledT2ihace outflow to -
NFFR M=b-O.l 35 <0.3 5.0 1,300 1,000 Not Sampled

BO - 0 I
2ot5
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TABLE 1

All Data

POEFERC2107 ProjectData(NorthFmkFeatherRiver)
ALL DATA

~I J
Total Total ToW

Total Copper Crih:ri>, Drinklug
,DlssolTed Dis50kcd Uardn... based criteria

Sution Sampm.gDate Bardo... Copper Copper COPpel' -'Copper _Copper for dissoh-eci. Cu
(Cu) . J Total Copper Water StaJldards (Io.zo MCLs)

(Cu)
" J

~-QuaDtitU:tion CfR and USEPA
QuaotitatiODlimi Limit

CCC (Ul!I.ul OlC (ul>iLl(ntl1/L) lul>iLl F!al<
(Reporm.gUmit) PrimaxyMCL ISttouduyMCL

{ul>iLl
f.Rcp0':i.Limit

ul>iL (al>iLl (al>iL) FIa2

ALL DATA
This table represents all data collected over the period 1999·2003 fortDbll and dissolved copper analysis on the Poe Project ofthe NorthFmkFeatherRiver(NFFR). The subsequent
worksheets break downthe data into data that Mecttbc Listing Policy Section6.I.S.s and data that Do Not Meet the Listing Policy.

Poe Data CollectedFrom 2001-2002 (Spoil Pile)
All metals samples were analyzed by S""emTrentLaboratories in Pleasanton

P..,.Adit
SeepO!lO lIowlinnt
lloor ofAdilNo.2 Nov.Ql (DRY) NotSmnplod NotS8D1plod NotSmnplod

twmelex:it"test Icondition Jao.Q2 (WET) 56 <U.3 5.0 1.300 1.000 <U.3 5.0 7.78

1'oc-Ll

NFFR1JP'1=mt of NovoOl{DRY) 47 1.2 J 5.0 1.300 1.000 <U.3 5.0 y6' 6.60
AditNo.l,

bacl:ground condition Jao-02 (WEI) 37 8.4 5.0 /.300 1.000 <U.3 5.0 i 5.27

1'oe-U
NFFR.upstream of

NovoOl{DRY) 47 1.1 J 5.0 1.300 1.000 0.5 J '5.0 po' 6.60AditNo.2._
condition Jao.Q2 (WEI) 38 5.4 5.0 l,300 1.000 <\1.3 5.0 r 5..10

1'..,.1.3

Snmplc:dtream of Nov.Ql (DRY) 47 1.5 J 5.0 I.300 1.000 0.4 1 5.0 I 6.60
AditNo.2,1OSl

condition J3O.Q2 (WEI) 38 S.2 5.0 1,300 1,000 <U.3 5.0 3J{ 5.~0

1'oe-L4

AditNo. 1 leakage Ic:ulvcrtbolow Nov.Ql'{DRY) 46 2.0 J 5.0 1.,00 1.000 <U.3 5.0 6.47
rai1roadgnde,_

condition Jao-02 (WEI) 55 <U.3 5.0 1,300 1.000 <U.3 5.0 5.37 7.65

1'oc-L5

)fAditN•. 2IoabJ:. NDl·.Ql (pRY) 50 1.7 J 5.0 1,300 1.000 <U.3 5.0 6.99
culvert at inflow to
~test:conditioD J3O-02 (WEI) 62 8.4 5.0 1.300 1.000 <\1.3 5.0 5.95 8.57

1'oe-L6

PoePowerhouse Nov.Ql (DRY) 47 1.6 J 5.0 1.300 1.000 <0.3 5.0 yt 6.60
Toihaco. background

c:ondition Jaa-02{WEI) 36 8.4 5.0 1,300 1.000 <0.3 5.0 y: 5.13

1'oe-Tl
Tn'butary-.m ,

IIlming into NFFR
Nov.Ql (DRY) NotSmnplod NotS_pled NotSmnplodupstxeam oflulllNo.

\, background
condition Jaoo02cWJm 87 <\1.3 5.0 l.300 1.000 <\1.3 5.0 7.95 1l.79

30f5
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MAY-03-2007 THU 02:32 PM EPA Region 9 Laboratory FAX NO, 5104122302 P. 01

Pacific Gas and
Electric Company",

Tammie Candelario
Senior Director
Environmental and
Technical & Land Services

Fax #

Apri12~2007

Fax #

o
77 Beale Street
P.O. Box 770000, MC B24A
San Francisco, CA 94177

(415) 973-4656

Mr. Peter Kozelka
TMDL Liaison, Water Division (WTR-2)
U.S. Environmental Protection Agency, Region IX
75 Hawthorne Street
San Francisco, CA 94105

Dear Mr Kozelka:

Attached you will find Pacific Gas and Electric Company's (PG&E) detailed response to the U.S.
Environmental Protection Agency's (USEPA) recommendation for CWA 303(d) listing ofthe
North Fork Feather River (NFFR) for copper as outlined in a letter to the State Water Resources
Control Board-(SWRCB) dated March 8, 2007. We are submitting a fact sheet that explains
PG&E's recommendation and includes tables of the data that are listed as evidence in the original
SWRCB fact sheet. .

PG&E recommends Do NotList for the NFFR for copperhecause the data indicate that none ofthe
total or dissolved water quality criteria were exceeded for any ofthe measured total and dissolved
sample concentrations, respectively.

Ifyou have any questions please contact Sara Everitt at 415-973-0707.

Sincerely,

cc: Craig Wi1son~ SWRCB

Attachment
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PG&E's Comments on the USEPA Proposed Listing of the

North Fork Feather River for Copper

WATER SEGMENT: North Fork Feather River (below Lake Almanor)

POLLUTANT: Copper

STATUS OF 303(d) LISTING: The water segment is not listed on the Proposed CWA Section
303(d) List ofWater Quality Limited Segments Table (Revised October 25, 2006); however, the
U. S. Environmental Protection Agency (USEPA) Region IX has suggested including this water·
segment on the 303(d) list in a letter dated March 8,2007 to the State Water Resource Control
Board (SWRCB).

SWRCB STAFF BASIS: After review ofthe available data and information,SWRCB staff
conclude that the water body-pollutant combination should not be placed on the section 303(d)
list because applicable water quality standards are being met (Final November 2006 Fact Sheet).

PG&E'S RECOMMENDATION: Do Not List

PG&E COMMENTS: Available water guality data support the conclusion of Do Not List.
None of the dissolved copper data that has been collected exceeds the applicable dissolved
criteria.

The November 2006 fact sheet for the North Fork Feather River (NFFR) below Lake Almanor
indicates that olliy 10 of124 samples exceed the recommended criteria.· However, allofthe
sample results that were considered 'exceedances' were representative of total concentrations
that were inadvertently compared to 'dissolved' concentration criteria from the California Toxics
Rule (CTR) andlorUSEPA. .

There were a total of 115 samples collected during the monitoring years 1999-2003. Ofthese
samples, 73 were analyzed for total copper and 42 were analyzed for dissolved copper (pG&E
2003). None of the 73 total copper samples exceeded the total copper criteria (i.e., drinking
water standards). None ofthe 42 dissolved copper samples exceeded the applicable criteria (i.e..
CTR and USEPA criteria for dissolved concentrations).

Furthermore, the proposed li&ting ofthe NFFR is based upon the use ofhistorical water quality
data that does not meet the SWRCB's sampling criteria of section 6.1.5.S of the Water Quality
Control Policyfor Developing California's Clean Water Act Section 303(d) List (Listing Policy).
Section 6.1.5.5 of the Listing Policy specifically states that "When the sample value is less than
the quantitation limit and the quantitatio~ limit is greater than the water quality standard,
objective, criterion or evaluation guideline, the results shall not be used in the analysis."

The data collected during 1999-2002 do not meet the Listing Policy criteria because the sample
data concentrations were less than the quantitation limit (Reporting Limit) and the quantitation
limit was greater than the water quality standard (CTR and/or USEPA criteria). Additionally
much of the data was flagged as an estimate. Data are presented in Table 1 (All data collected
between 1999-2003), Table 2 (Data that Do Meet the Listing Policy), and Table 3 (Data that Do
Not Meet the Listing Policy). .

1
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Lastly, all of the data collected in 2003 meets the SWRCB's sampling criteria of section 6,1.5.5
ofthe Listing Policy and therefore can be used to make an evaluation of the water segment
(Table 2). There were a total of7 monitoring stations in 2003, with samples collected 4 times
during the year forboth total and dissolved copper concentrations for a total of56 samples. Of
the 56 samples, 28 samples, were collected in 2003 for dissolved copper and none ofthem
exceeded the recommended criteria. Therefore, the water segment should not be listed on the
303(d) list.

References

Pacific Gas and Electric Company (PG&E) 2003. Poe Hydroelectric Project, PERC No. 2107,
Final Applicationfor License.

State Water Resource Control Board (SWRCB) 2004.· Water Quality Control Policy for
Developing California's Clean Water Act Section 303(d) List, Adopted September 2004.

2
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North Fork Feather River, Cu, Do Not List Recommendation Data Assessment

Summation: 2 out of 71 dissolved Cu samples exceed - Recommendation remains as Do Not
List '1 '

Historic Water Quality Data (ok = value is usable and did not exceed either the CTR CCC
and/or .CMC values)

Poe 1A 11,",~\ Cu . \ lui
'-1'.... ~~'S C<\ \{f€..CI ~+--S CLWt.-I,o

03/99 - ok, compared to both CCC and CMC 0 I 0 ....

06/99 -ok
07/99-ok
08/99 -ok
09/99 - ok, compared to both CCC and CMC
12/99 - ok
03/00 - ok, compared to both CCC and CMC

Poe-2
03/99 - ok, compared to both CCC and CMC
06/99 -ok
07/99 - ok
08/99 -ok
09/99 - ok, compared to both CCC and CMC
12/99 - ok
03/00.,... ok

Poe-3
03/99 - ok, compared to both cce and CMC
06/99 - ok .
07/~9 ~ ok'
08/99 -ok
09/99 - ok, compared to both CCC and CMC
12/99 - ok
03/00-ok

Spoil Pile Sampling

04/00 (f-o~1 eu) ,I
~j Poe S1~ - J flagged, RL aboveCCC, not CMC, sample did not exceed either CCC or CMC. lisso~~1
•. Poe S2 - J flagged, RL above CCC, not CMC, sample did not exceed either CCC or CMC. n ttJ LeP]
vf'oe S3 - J flagged, RLabove CCC, not CMC, sample did not exceed either CCC or CMC. cft:lo/
VPoe S4 - J flagged, RL above CCC, not CMC, sample did not exceed eitherCCC or CMC.

04/01
-; Poe S1A - RL above eee, not CMC, sample exceeds both the CCC or CMC.

Poe S1 B - RL above cce, not CMC, sample exceeds only the CCC not CMC.



2003 Water Quality Data
All samples compared to both the Gee and GMG.
Poe 1A
03/03 -ok;-
05/03 -ok /
08/03 - ok VI
10103 - ok v

/ Poe 82 - RL above GGG, not GMG, sample did not exceed either GGG or GMG.
J' Poe 83 - RL above GGC, not CMG, sample did not exceed either GGG or GMG.
V Poe 84 - RL above GGC, not CMG, sample did not exceed either GGG or GMG.
J Poe 85 - RL above GGC, not GMG, sample did not exceed either GGG or GMG.

Poe - Adit Jan 2002 was non-detect. Gould not use.

V1~.!j10W Cu

Poe2A
03/03 -okll'
05/03 -ok I
08/03 - ok J
10103 - ok J

Poe 3
03/03 -ok~
05/03 -okl
08103 -Ok~
10103 - ok

Poe 5
03/03 -Ok~
05/03 - ok
08/03 -OkV;
10103 - ok

Poe? J
03/03 - ok
05/03 -okJ
08/03 - ok J
10103 -ok J

Flea Valleyfreek
03/03 - ok J
05/03 - ok
08/03 -okJ
10103 - okJ

Mill creekJ
03/03 - ok



05/03 -okJ
08/03 - okVj
10/03 -ok \I

Table 5 - Water Quality Sampling near Poe Spoil Piles - wet conditions

1/3/02
Poe L1 - RL exceeds CCC, not CMC, sample doesn't exceed the CMC.
Poe T1 - sample does not exceed either the CCC or CMC.
Poe L2 - RL exceeds CCC, not CMC, sample doesn't exceed the CMC.
Poe L3 - sample does not exceed either the CCC or CMG.
Poe Adit - sample does not exceed either the CCC or CMC.
Poe L4 - sample does not exceed either the CCC or CMC.

11/26/01 .
Poe L1 - sample does not exceed either the CCC or CMC.
Poe L2 - J flagged, sample does not exceed either the CCC or CMC.
Poe L3 - J flagged, sample does not exceed either the CCC or CMC.
Poe L4 - sample does not exceed either the CCC or CMC.
Poe L5 - sample does not ex~eed either the CCC or CMC.
Poe L6 - sample does not exceed either the CCCor CMC.
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Region 5

Water Segment:

Pollutant:

Decision:

;-_ Weight of Evidence:

\

\ SWRCB Staff
;~mmendation:

Lines of Evidence:

~
\61;

klO

Feather River, North Fork (below Lake Almanor)

Copper

Do Not List

This pollutant is being considered for placement on the section 303(d) list
under section 3.1 of the Listing Policy. Under section 3.1 a single line of
evidence is necessary to assess listing status.

One line of evidence is available in the administrative record to assess this
pollutant. Ten measurements exceeded the water quality objective but the
minimum number of exceedances were low enough that the pollutant/water
body combination did not require listing.

Based on the readily available data and information, the weight of evidence
indicates that there is sufficient justification against placing this water
segment-pollutant combination on the section 303(d) list in the Water Quality
Limited Segments category.

This conclusion is based on the staff findings that:
1. The data used satisfies the data quality requirements of section 6.1.4 of the
Policy.
2. The data used satisfies the data quantity requirements of section 6.1.5 of
the Policy~ . . . . . .
3. T,en of 1~.samplesexceeded the CTR freshwater criteria and this does not··
exceed the allowable frequency listed in Table 3.1 of the Listing Policy.
4. Pursuant to section 3.11 of the Listing Policy, no additional data and
information are available indicating that standards are not met.

After review of the available data and information, SWRCB staff concludes
that the water body-pollutant combination should not be placed on the section
303(d) list because applicable water quality standards for the pollutant are not
exceeded.

Numeric Line of Evidence

Beneficial Use:

Matrix:

Water Quality Objective/
Water Quality Criterion:

Pollutant-Water

AG - Agricultural Supply, CM - Commercial and Sport Fishing (CA), CO ­
Cold Freshwater Habitat, MI- Fish Migration, MU - Municipal & Domestic,
NA - Navigation, R1 ~ Water Contact Recreation, R2 - Non-Contact
Recreation, RA - Rare & Endangered Species, SP - Fish Spawning, WA ­
Warm Freshwater Habitat, WI- Wildlife Habitat

Water

All waters shall be maintained free of toxic substances in concentrations
that produce detrimental physiological responses in human, plant,
animal, or aquatic life.

606



Data Used to Assess Water
Quality:

Spatial Representation:

Temporal Representation:

Data Quality Assessment:

J0 DF l;;rtf J O-.IAA,P l...Q,fJ

~
CTR Freshwater Criteria. ~
Exceedance of standard occurred and the were collected at Poe-S2, Poe
S-3, Poe S-4, Poe S-1A, Poe S-1 Sf Poe L-1, Poe L-2, Poe L-3, Poe L-5,
Poe L-6 (PG&E, 2003). ,

Samples were collected above the Poe Reservoir (Poe 1-a), NFFR at
Pulga (Ppe':'2), above the Poe Powerhouse (~oe-3); spoil pile samples
were collected at Poe-S1A, NFFR upstream 'Of culvert inflow (Poe-S2), t l... ~ .
NFFR above Poe Powerhouse, a~roima~5 miles downstrearn-Qf_ ....,...,....,..,." c.,o
culvert inflow (Poe S~3t, poe'S-4 RL nd ,PL.· 001-02 spoil pile ~
sampies we~~/eollected at Poe-adl, "~ L:-;' FFR downstream of Adit~d
No. 2 (Poe'~2J, POre L3, Aait No. 2 leakage culvert at inflow to NFFR d..tJ.eeh'o-!
(Poe l4)",,~,E~e L~6,.Poe T-1. In 2003, samples were coll~cted at Ur'jr~ nOt
POe 1-a, Poe 2-a, Poe 3, Poe-5, Poe-7, Flea Valley Creek and MIll Creek "" l I'L..

. 'il't., '! t:!lca,..,rJI~~\

S~~~~~J£!1:~P.! .....9.Q.9...Q&~g,M&l.r.s;h,QQ;_
sQoilpjl~.samples were collected in April 00; Nov 01 and Jan 02. In 2003,

sampres'werecollected Ii, March, May; J\ug., and Oct." ,

Data from PG&E reports are considered of adequate quality per section
6.1.4 of the Policy.

Cu rn~/L~iLPI1i4 [Oissolve.d)
l\(?-UfO\ ;

Poe- LI\ I LZ, l-g, LLf, L-S/l-& l (p)
Y?;/O'Z POe l\) -rl"L.?-rJ L:q; rbe..-Actr'+"/ L.L+ L(P)

mtlvch) JVlJile ~.se~o+,_~D~~'i!l!::9 - W(Jf...~"

Cv.. (~ /1.,.-) ~J~SI/\.:t cp-et\'+V oti:rJolve,d
Po~ 1,4 -"7 satvtpkS
Po~ s- - 7-
foe. .3 - 1-

607

.ptnt ';1·000

fJo e S / A- / :5;.lr s~.1 st./j
) DYl.!:J t./S"'a.n;,tple4 i'1'g;h+

,-
' ...;,'; .... i



NFFR Temperature Assessment
Studies in chronQlogicaI order

Compiled by Scott Tu
May 28, 2004

Woodward-Clyde Consultants (WCC, May and December,
1985), 1985-1986

MITEMP model was developed for Lake Almanor (LA-MITEMP) and Butt Valley
Rese'ivoFr(BVR-MITEMP) using data of.1985-1986.· Selective withdrawal using curtain
concept was tested with MITEMP.
SNTEMP model was developed for Belden (Belden-SNTEMP), Rock Creek (RC­
SNI:EMP), Cresta (Cresta-SNTEMP) and Poe (Poe-SNTEMP) usirrg[,(1.~hlil:~f1985

• '~~J,.

Bureau Of Reclamation, July 1995
A 1:40 scaled hydraulic model, covering an area approximately 800 fe~t by 1400 feet
offshore Prattville Intake, was built and tested. Test scenarios included WCC curtain
(400 feet long), a modified large curtain (1250 feet), hooded pipe inlet and excavated
approachcpannel. Relative performance of cold-water withdrawal rate was compared
among the various scenarios. No conclusive recommendation was made for the absolute

,temperature reduction.

University 'of Iowa Study' (IHR 2004);'2002-2003
The hydraulic model encompassed a 3 miles by 2 miles area of lake Almanor. The most
recent surveyed bathymetry, including the cold-water channel excavated in the 1920s,
was built into the model. The model was a distorted model (horizontal scale 220 and
vertical scale 40) and was calibrated with result from a pair oftestboxes to account for
the flow adjustment by distortion effect. The model was validated with observation data.
Modification scenarios tested in the model included six sizes of curtains, long and short .
hooded pipe inlet options, additional excavation, levees removal and bottom sill. Testing
environmental condition considered a range ofwater surface elevations and strengths of
. thermal stratification for different Butt Valley Powerhouse flow rates.. Under the 'static'
condition, test data indicated the Curtain 4 with levee removal would enable Prattville
Intak:e to release water 4 to 5 °C colder during July and August than the Intake presently
can release.

UNFFR (PG&E, 2002), FERC 2105 re-licensing, 2000-
2003

Seneca-SNTEMP developed for Seneca Reach using data 2000-2001
Belden-SNTEMP fine-tuned for Belden Reach using data 2000-2001
LA-MITEMP fine.,.tuned Jor Lake Almanorusingdata2000-2001
BVR-MITEMP fine-tuned for Butt Valley Reservoir using data 2000-2001
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Jones and Stokes (Jones and Stokes, 2004), 2003-2004
A Dissolved Oxygen model (W2) developed for Lake Almanor using data 2000-2001.
Changes in Lake Almanor cold-water fishery habitat by curtain as determined with DO
and temperature were evaluated for 2000 and 2001.

Bechtel and TRPA (2004), 2003-present
LA-MITEMP was enhanced to incorporate withdrawal capability specific to Curtain 4
characteristics with and without levees that were studied in the University ofIowa
hydraulic model (IlliR, 2004). The study determined that the various cold-water
conservation measures, such as the 'fence' concept, the 'timing' of curtain deployment
and the blending of Canyon Dam from upper gates, all have little effect on temperature
release through the Prattville Intake. The enhanced LA-MITEMP was used to simulate
33 years re-operated Lake Almanor based on the terms and conditions specified in the
Settlement Agreement (PG&E, ApriI2004a). Daily average temperatures and their
statistics at the various outlet locations were compared among four Prattville Intake
scenarios - existing, modified with curtain, modified with curtain and with levees
removed, and modified with curtain, levees removed and blending at Canyon Dam
outflows. The study suggested installation of curtain at Prattville Intake, along withthe
removal of the levees as additional control measure, could result in a reduction in the,
outflow temperatures at Butt Valley Powerhouse by 2.5- 3.7°C in June-August period.
BVR-MITEMP was used to simulate the temperatures in the Butt Valley Reservoir.
There isg~nerally a ris~i!1 the te111peratur~svyhentrayelillg t1J.rough:Slltt Valley
Reservoir, and consequently reduces the effectiveness ofthe Prattville Intake curtain.
A watershed approach is adopted for the entire NFFR. All SNTEMP models for
Seneca and Belden stream reaches were thermally connected with the upstream
conditions predicted by MITEMP. Three statistic rankings were established and NFFR
stream temperature longitudinal profiles from Canyon Dam up to above Belden
Powerhouse were simulated. The 'mean' value (50% exceedance) and the 'reasonable
extreme' (25% exceedance) bracket the reasonable variation of temperatures.
Temperature level associated with 'rare' event, as defined by the 10% exceedance,
provided the 'extreme' case.
In progress: BVR-MITEMP is being further evaluated for its reasonableness of
simulating cold-water inflow condition, i.e., Prattville Intake modified with a curtain.
Various control measures to minimize the 'warming' through Butt Valley Reservoir are
under investigation. Upon completion of the study, the result will be extended to all
downstream stream reach using SNTEMP models for Belden, Rock Creek, Cresta and
Poe.

Rock Creek-Cresta (PG&E, 2003 and 2004), FERC 1962
post-license study, Condition 4C, 2002-2003

RC-SNTEMPand Cresta~SNTEMPwere improved to account for major tributaries using
data 2002-2003. Controllable factors with higher flow release versus non-controllable
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factors under the existing Prattville Intake condition was evaluated (TRPA, 2003). Both
SNTEMP models were used to continue the watershed study associated with upstream
improvement scenarios (Bechtel and TRPA, 2004). Three statistical rankings and
longitudinal profiles up to above the Cresta Powerhouse are documented (PG&E, May
2004).
Belden-SNTEMP was improved to include Rock Creek Reservoir using data 2003
(PG&E,2004). Model checked well with special Caribou 1 test in 2003.

Poe (PG&E, December 2003), PERC 2107 re-licensing,
1999-present

Poe-SNTEMP was fine-tuned for Poe Reach using data 1999-2000 and further validated
with data 2003. Temperature assessment associated with possible upstream
improvements was assessed using hypothetical assumption at the time ofthe licensing
document preparation (PG&E, December 2003a).
In progress: Watershed approach would apply to this reach and more model runs are
expected and to be determined through the Poe Collaborative. .
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